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Energy Research Abstracts 


Purpose 

Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and pro- 
ceedings, books, patents, theses, and monographs origi- 
nated by the U.S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and re- 
search organizations. Foreign information is obtained 
through the International Energy Agency’s 14-nation En- 
ergy Technology Data Exchange, the International Atomic 
Energy Agency’s International Nuclear Information 
System, or nation-to-nation agreements. Please note 
that ERA coverage of nonreport literature is limited 
to that generated by Department of Energy activity. 


Scope 

ERAis comprehensive in its subject scope, encompass- 
ing DOE’s research, development, demonstration, and 
technological programs resulting from its broad charter 
for energy sources, supplies, safety, environmental 
impacts, and regulation. 


The citations presented in ERA are available for on-line 
searching as records within the Energy Data Base. The 
current-year records are available on the Integrated 


Technical Information System (ITIS). The entire data 
base is available through commercial on-line vendors. 


Availability 

DOE and DOE contractors who have OSTI deposit 
accounts can obtain ERA (regular issues and annual 
indexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: In- 
formation Services. For further information, call (615)576- 
8401, FTS 626-8401. ERAis also available at authorized 
GPO Depository Libraries. (List is provided on the inside 
back cover.) 


ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D.C. 20402. The 
subscription rate for 24 semimonthly issues is $184.00 
for domestic subscribers and $230.00 for foreign sub- 
scribers. Asingle issue costs $27.00, domestic, or $33.75, 
foreign. Cumulative indexes are available from the Su- 
perintendent of Documents, U.S. Government Printing 
Office, Washington, D.C. 20402. 


Managing Editor, Audrey B. Smith 
Technical Editor, M. Catherine Grissom 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided to 
the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources and 


through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) was 
established by the International Energy Agency to pro- 
mote cooperation among members in conducting ap- 
propriate energy-related research and development pro- 
grams through the development of a formal central 
information sharing system. In accomplishing the objec- 
tives of the ETDE, members select, abstract, and index 
relevant research information published in their coun- 
tries in accordance with Exchange standards. OSTI 
serves as the central receiving and processing center for 
this information, which it then disseminates to national 
centers in the participating countries. The following 
countries are currently members of the ETDE: 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


Canada 
Denmark 
Finland 
France 


The International Nuclear Information System (INIS) 
was established to promote the exchange of information 
on nuclear science and technology. Its operation is simi- 
lar to that of the ETDE, with the INIS Secretariat being 
located in Vienna, Austria. Currently, 75 countries and 14 
international organizations are members of INIS. OSTI 
serves as the INIS national center for the United States. 


In the exercise of its rights and responsibilities under the 
agreements to which it is a party, the Office of Scientific 
and Technical Information both receives information 
from the above sources and submits U.S.-produced in- 
formation to them. In addition to materials generated by 
the Department of Energy, this U.S.-produced informa- 
tion is gathered from other government agencies as well 
as under contract with private information processing 
companies. All input is computer processed and entered 
into a data base for on-line retrieval. The data base 
serves as well for the production of numerous OSTI pub- 
lications. 





How To Read A Citation 


The coverage of literature in this publication includes several Sample Citations 
document types, ranging from technical reports to journal articles 


to books. The principal data elements included in these citations 
Report 


. Abstract number within volume. 1849 (DOE/ER/40438-T1) [Development of a hydrogen and 


. Report number identification for report-iype literature. @) deuterium polarized gas target for application in storage rings]: 
. Title and subtitle (non-English title may appear in Progress report. Haeberli, W. Phys. Vi*collaboration. Wisconsin (6) 
parentheses, if applicable). @) Univ., Madison (USA). Dept, of Physics. [1989]. 12p. Sponsored b¥<(15) 
. Author(s). First 10 names in the data record are printed, —“ DOE Energy Research. DOE Contract FG02-88ER40438. Order (6) 
then “et al.” is listed. © Number DE89007246. Available from NTIS, PC AO3/MF A01 - 
. Author affiliation. Only first one is listed, in parentheses OSTI, GPO Dep. 
after author(s) to which it applies. This paper briefly discusses the Wisconsin test facility for storage 
7 cells; results of target tests; the new UHV... 
. Collaboration, if present. 


. Corporate author(s) identifying corporation responsible 
for document. 


. Patent assignee and number for citations of patent 18500 (INIS-SU—69, pp. 30-42) Transition energies in Ne 
documents or applications. 


like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. (12) 
. Journal title, volume, and issue for citations of journal (10) Fizicheskij Inst. 1988. (In Russian). In Experimental and theoretical ve 
articles. physics. Collection. Order Number DE89780060. Available from NTIS (13 
. Date of publication. If not known, a processing date is (US Sales Only), PC AO3/MF AO1; INIS. 
in brackets. 


Report Analytic 


Kratkie Soobshcheniya po Fizike.; no. 6. 
. Number of pages or page range. SILVER |!ONS/energy-level transitions; XENON lONS/energy- 
. Language of document if non-English. level transitions; CORRELATIONS; D STATES; E STATES:..: 
. Monograph title if citation is an analytic (part, chapter, 
or paper) of a larger monograph. Journal Article 
. Publisher's name and location for documents pub- 
lished by a corporate or commercial source. 19055 A theoretical and experimental investigation of long- 
. Sponsoring organization. pulse, electron-beam-produced rare gas plasmas. Brake, M_L.; 
. Contract or grant number. Repetti, T.E. (Energy Beam Interaction Lab. of the Dept. of NGclear 
. Secondary identifying number; may be a conference Engineering, Univ. of Michigan, Ann Arbor, MI (US)). /EEE (Institute 
number. of Electrical and Electronics Engineers) Transactions on Plasma (7) 
. Conference title, location, and date, if applicable. (©Since USA) 16(S): 581-589 (Oct 1988). (CONF-881020-: Sympo- 
. Order number. The “DE” order number may be used for sium on radiation physics, Sao Paulo, Brazil, October 3, 1988). 18 


ordering from NTIS or OSTI, as appropriate. The “TI” 22 Visible emission spectroscopy (380-650 nm) has been performed 
prefix is valid only at OSTI. on intense, electron beam (1 kA, 300 ns, 300 kV) produced Ar, Kr.... 
. Sources of availability from which a copy of the docu- 
ment may be obtained; usually appear as abbreviations. 
(See information on following page.) 
. Drop note or explanatory statement. 
. Abstract. 
. Subject descriptors. Listed only if no abstract or only a 
brief statement is included. 


Patent 


18045 Polarization of fast particle beams by collisional 
pumping. Stearns, J.W. To Dept. of Energy, Washington, DC. USA 
Patent 4,724,117. 9 Feb 1988. Filed date 19 Oct 1984. vp. Available 
from Patent and Trademark Office, Box 9, Washington, DC 20232. 

A method for polarizing a fast beam of particles by collisional 
pumping, comprising the steps of generating a beam... 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanumeric 
identifier at the beginning of a citation, is available from 
the sources listed in the citation (see example of element 
20 on page iii). Often the sources are listed as abbrevia- 
tions. Corresponding addresses are provided at right 
from which documents with these abbreviations may be 
ordered. When "OSTI" is given, DOE and DOE contrac- 
tors may order these documents from OSTI. (How- 
ever, check with your library or information organization 
which may require that orders go through them to OSTI.) 
The public should order from NTIS or from one of the 
other agencies listed in the citation. To expedite process- 
ing, an order form is provided in the back of this publica- 
tion. NOTE: The order numbers provide quicker access 
for report ordering. Use the order number where pos- 
sible. 


TO OBTAIN NON-REPORT LITERATURE 


Non-report literature generally is available from the 
commercial publisher or corporation listed in the citation. 
These documents may also be available for loan from 
local libraries. First, check with the local library. Other 
sources of information are: 


Jouriial articles Chemical Abstracts Service Source Index 
(CASSI) tells which libraries, both U.S. and foreign, contain a 
journal and the available years. Ulrich’s International Periodi- 
cals Directory contains information on the journal and its 
publisher. For librarians, another source of information is On- 
Line Computer Library Center (OCLC), for interlibrary loans. 


Books, conferences, and monographs The source for these 
publications is the publisher or the originating society, organi- 
zation, or institution. DOE-supported conferences and individ- 
ual papers reporting DOE-supported research may be avail- 
able as reports from OSTI. 


Foreign material The Linda Hall Library is an excellent source 
of ioreign materials. For translations of foreign language mate- 
rial, contact the Library of Congress National Translation Center. 
For material difficult to locate, check with the British Library 
Document Supply Centre. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


On-Line Computer Library Center 
6565 Frantz Road 

Dublin, OH 43107-0702 
614-764-6000 


Linda Hall Library 
5109 Cherry Street 
Kansas City, MO 64110 
816-363-4600 


Library of Congress 
National Translation Center 
Washington, D.C. 20540 
202-707-0100 


British Library Document 
Supply Centre 

Boston Spa, Weatherby 

West Yorkshire 

LS23 7BQ 

United Kingdom 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions of 


entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution responsible 
for the issuance of the document is listed in this index. 
The entries are arranged alphabetically and provide the 
title and citation number of the reference. For example, 
the listing for the "Report" sample citation would appear 
as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and citation 
number; for secondary and other names, a cross-refer- 
ence is given to the primary author name where the full 
index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned to 
each record by indexing professionals. A secondary or 
qualifier term is used where necessary to describe mate- 
rials, objects, and processes. Document titles may be 
enhanced with additional informative phrases where 
necessary. An excerpt from this index appears at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alphanumeri- 
cal identifier of the report. Patent documents and confer- 
ences are included for convenience. Each entry lists the 
citation number, the source of availability of the docu- 
ment, an indicator of presence at a GPO depository 
library, order number, and distribution category. A typical 
entry is: 


DOE/ER/40438-— 


T1 15:18494 NTIS, PC A03/MF A01 - OST! 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
+5:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 
15:17641 DOE/ER/60664—-1 


E 1.99: DE89007246 MF-411 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the data base records.* The following list includes all of the 39 first- 
level and the 308 second-level categories. Because each issue of ERA publishes citations only for those documents announced 


during the past semimonthly period, some subject categories may not be present in every issue. 
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Numerical Listing of Categories 


COAL, LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Proaucts and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 
Reserves, Geology, and 
Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 


30 
40 


04 
02 
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04 
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06 
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02 
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05 


Properties and Composition 
Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Products and By-Products 

Heaith and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and Proper- 
ties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical lsotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 


08 
01 
02 


04 


05 
07 
08 
09 
10 
20 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, !ndustrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 

Resources and Availability 

Site Geology and Meteo- 
rology 

Plant Design and Operation 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's 


data systems. Categories and definitions for the complete set of six-digit numbers are given in DOE/TIC-4584, Energy Data Base: Subject 
Categories and Scope. 


vi 








Legislation and Regulations 
Economic, Industrial, and 

Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 

Resources and Availability 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Solar Energy Conversion 

Photovoltaic Power Systems 

Solar Thermal Power Systems 

Ocean Energy Systems 

Solar Thermal Utilization 

Solar Collectors and Concen- 
trators 

Heat Storage 

Health and Safety 

Legislation and Regulations 


GEOTHERMAL ENERGY 
Rescurces and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 
Geothermal Data and Theory 
Health and Safety 
Waste Management 


TIDAL AND WAVE POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 





Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER PLANTS 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, Nonbreeding, 
Graphite Moderated 

Power Reactors, Nonbreeding, 
Otherwise Moderated or Un- 
moderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 
TECHNOLOGY 
Theory and Calculation 
Components and Accessories 
Fuel Elements 
Control Systems 
Environmental Aspects 
Research, Test, and Experi- 
mental Reactors 
Plutonium and Isotope 
Production Reactors 
Propulsion Reactors 
Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and Distribu- 
tion 

Power Transmission Lines and 
Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and Com- 
mercialization 

Nuclear Energy 

Transport and Storage 

Heat Utilization 

Conservation 

Supply, Demand, and Fore- 
casting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


DIRECT ENERGY CONVER- 
SION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND UTILI- 

ZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and Community 
Systems 

Education and Public Rela- 
tions 


ADVANCED PROPULSION 
SYSTEMS 

Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Fropulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
Metals and Alloys 





Ceramics, Cermets, and 
Refractories 
Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, 
and High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron Devices 
and Circuits 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 
Radiation Effects on Instru- 
ment Components, Instru- 
ments, or Electronic 
Systems 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and Meteorologi- 
cal Instrumentation 
Miscellaneous Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NA- 

TIONAL DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 

Strategic Defense Initiative 

Chemical and Biological 


ENVIRONMENTAL SCI- 

ENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 


PHYSICS | 
Astrophysics and Cosmology 








Atmospheric Physics 

Atomic, Molecular, and 
Chemical Physics 

Fluid Physics 

High Energy Physics 

Particle Interactions and 
Properties—Experimental 

Particle Interactions and 
Properties—Theoretical 

Particle Invariance Principles 
and Symmetries 

Field Theory 


PHYSICS Il 

Nuclear Physics 

Experimental Techniques 

-20 Nuclear Properties and 

Reactions 

Nuclear Theory 

Radiation and Shielding 
Physics 

Medical Physics 

Condensed Matter Physics 

Superconductivity 

Theoretical and Mathematical 
Physics 


FUSION ENERGY 

Plasma Research 

Fusion Power Plant 
Technology 


GENERAL AND MISCELLA- 
NEOUS 

Management 

Mathematics and Computers 


Information Handling 
Law 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 





Alphabetical Listing of Categories 


ADVANCED PROPULSION 54 ENVIRONMENTAL SCIENCES NATURAL GAS 
SYSTEMS 20 FOSSIL-FUELED POWER NUCLEAR FUELS 
ARMS CONTROL PLANTS NUCLEAR POWER PLANTS 
BIOMASS FUELS 70 FUSION ENERGY NUCLEAR REACTOR TECHNOL- 
BIOMEDICAL SCIENCES, GENERAL AND MISCELLANE- OGY 
APPLIED STUDIES OUS OIL SHALES AND TAR SANDS 
BIOMEDICAL SCIENCES, GEOSCIENCES PARTICLE ACCELERATORS 
BASIC STUDIES GEOTHERMAL ENERGY PETROLEUM 
CHEMISTRY HEALTH AND SAFETY PHYSICS | 
COAL, LIGNITE, AND PEAT HYDRO ENERGY PHYSICS II 
DIRECT ENERGY CONVERSION HYDROGEN POWER TRANSMISSION AND 
ENERGY CONSERVATION, INSTRUMENTATION DISTRIBUTION 
CONSUMPTION, AND UTILIZA- ISOTOPE AND RADIATION SOLAR ENERGY 
TION SOURCE TECHNOLOGY SYNTHETIC FUELS 
ENERGY PLANNING AND MATERIALS TIDAL AND WAVE POWER 
POLICY MILITARY TECHNOLOGY, WIND ENERGY 
ENERGY STORAGE WEAPONRY, AND NATIONAL 
ENGINEERING DEFENSE 





Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


Refer also to citation(s) 16766, 16782 


0103 Preparation 
Refer also to citation(s) 15873, 15874, 15875 


15827 (BCR-4-06-300) Use of biomass conversion prod- 
ucts as binders for fine coal agglomeration. B.C. Research, 
Vancouver, BC (Canada). Mar 1988. 43p. Contract EMR 
515Z.23216-6-6193. (MICROLOG-—89-05611). Available from PC 
Energy, Mines and Resources Canada, Communications Branch, 
580 Booth St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

This report presents results of a program to investigate use of 
unseparated biomass conversion products as binders for fine coal 
agglomerates. Raw products of biomass conversion processes are 
generally three phase mixtures. In the raw state, fuel use of these 
products is only marginally superior to biomass feedstock. Refining 
fo raw conversion products is difficult and expensive, so a market 
for the raw product is desireable. Agglomeration of fine coal is a 
major problem, the use of unseparated biomass conversion prod- 
ucts for this purpose represents a valuable potential market. The 
test program included investigation of three coal agglomeration 
technologies; oil agglomeration, pressure filtration/forming, and pin 
agglomeration turbulation. Three types of biomass derived oils 
were used in testwork: vacuum pyrolysis oil, a slurry hydrogenation 
product and steam pyrolysis products produced in-house. Biomass 
oil comparison work was concentrated on the slurry hydrogenation 
oil. Sulphite lignin was also used in tests on dry coal fines. Coal 
fines from a variety of sources were used in oil agglomeration 
tests; all biomass oils performed poorly. Selectivity of coal-ash sep- 
aration was negligible. Lignin products are effective at 1% addition 
level but have a negative effect on coking properties. Coking prop- 
erties were either unaffected or marginally improved with the 
biomass oil binder. 10 tabs. 


15828 (CMRC—855S-2) Numerical analysis of process 
yield losses. Mcintosh, P.S.; Germain, R.J. Canada Centre for 
Mineral and Energy Technology, Ottawa, ON (Canada). Sep 1987. 
36p. Available from Canada Centre for Mineral and Energy Tech- 
nology, Ottawa, ON (Canada). 

Data from coal preparation plants are analyzed in three separate 
parts. First, a pilot froth flotation study at an operating Alberta 
preparation plant is described. Then, two separate sets of historical 
data from Coal Valiey’s preparation plant are analyzed. Each part 
has its own conclusions concerning the effect of feed fluctuations 
on yield, and then a final section discusses general conclusions 
drawn from the study. It was also concluded that the methods of 
analysis used are not suitable for historical data from an entire 
preparation plant, but rather for one cleaning device over short 
times of minutes or hours. 2 refs., 11 figs., 4 tabs., 4 apps. 


15829 (CMRC—8661-1) Coal comminution. Rashid, M.A.; 
Long, D.F. Canada Centre for Mineral and Energy Technology, Ot- 
tawa, ON (Canada). Dec 1987. 59p. Available from Coal Mining 
Research Company, Devon, AB (Canada). Preparation Div. 

In coal preparation, coal comminution, or size reduction, im- 
proves handleability and processing performance by breaking down 
oversize material before processing. Conventional technologies, 
such as mechanically crushing, grinding and milling coal, are re- 
viewed in this report as a basis for comparing and assessing new 
methods. Non-conventional comminution methods examined are 
slurry milling for coal-oil-water mixture production, cryocrushing, 
ultrasonic grinding, and chemical comminution. Chemical comminu- 
tion was expected to be of greatest interest in this study which 
focussed on determining how clay might be released from Western 


Canadian coal particles to improve its cleanability. Background Iit- 
erature consulted is included. 39 refs., 34 figs., 7 tabs., 1 app. 


15830 (EPRI-GS-6691) Application of oil agglomeration 
technology for coal upgrading: Final report. ignasiak, B. (Al- 
berta Research Council, Devon, AB (Canada)); Pawlak, W.; Turak, 
A.; Janiak, J. Electric Power Research Inst., Palo Alto, CA (USA); 
Alberta Research Council, Devon, AB (Canada). c Jan 1990. 124p. 
Sponsored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

Project objectives were to develop suitable experimental proce- 
dures for evaluating the agglomeration behavior of coal; to identify 
the important process variables and their influence on oil agglomer- 
ation; and to develop suitable equipment for testing the recovery of 
bridging liquids from agglomerates. Eleven coal samples were se- 
lected, representing different rank, geographical origin, and source. 
Batch and bench experimental procedures were used to study the 
agglomerating behavior of coal and to produce bulk samples of 
coal agglomerates for further evaluation. Work was also performed 
on a high-sulfur, low-rank coal and the fines from a coal-cleaning 
plant. The final samples tested, through funding by Public Service 
Electric & Gas, were of tar-contaminated soil. Results are dis- 
cussed. 15 refs., 26 figs., 57 tabs. 


15831 (IEC—-89-05609) Development and design of a peat 
fuel drying system: Final report. Intertech Engineenng Corp., 
Toronto, ON (Canada). Nov 1988. 68p. Contract EMR 51S2-23283- 
7-6063. (MICROLOG-89-05609). Available trom PC Energy, Mines 
and Resources Canada, Communications Branch, 580 Booth St., 
Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The objectives of the work described in this report are aimed at 
development of a method for drying peat fuel which has been pre- 
viously wet-mined and dewatered according to a low-temperature 
and pressure process. The intended thermal drying system would 
reduce the moisture content of the peat from 50% to 10% by utiliz- 
ing waste heat from other parts of the peat fuel processing plant. 
Several conceptual designs were prepared and analyzed to find 
the best design which would optimize performance of the system 
to ensure economic use of energy. The type of dryer which 
evolved as a result of the above considerations is a horizontal, 
tunnel-type unit with 3 distinct drying sections. It is modular in con- 
struction and has a nominal rating of 50,000 anhydrous tonnes of 
peat fuel per hour. In cross-section, all drying zones are shaped 
such that the incoming drying atmospheres enter at a plenum be- 
low the conveyor, and are forced upwards through the conveyor 
and peat, which partially fluidizes the peat. The final design allows 
for the use of either purely mechanical or pneumatic conveyance, 
or a combination of both. In addition, the system utilizes existing 
and readily available components, materials, and technologies, and 
is operable in outdoor locations during the year-round climatic con- 
ditions typical of northern Ontario or climatically equivalent regions. 
An economic analysis shows that a drying module as designed 
could be built at a capital cost of $400,000 and a drying cost on 
the order of $0.39/MBtu of fuel produced. 9 refs., 5 figs., 1 tab. 


15832 Dewatering of ultrafine coal. Huang, S.X. (Pittsburgh 
Univ., PA (USA). Dept. of Chemical and Petroleum Engineering); 
Klinzing, G.E.; Chiang, S.H. pp. 919 of Drying ‘86. Volume 1-2. 
Mujumdar, A.S. Hemisphere Publishing, New York, NY (1986). 
(CONF-860855-: 5. international drying symposium (IDS ’86), 
Cambridge, MA (USA), 13-16 Aug 1986). 

The authors present an experimental study carried out to seek 
improved methods for fine coal dewatering through a better under- 
standing of the filtration/dewatering process. A number of operating 
variables were included in the study. These are: particle size and 
size distribution, solid concentration in feed slurry, ievel of applied 
vacuum, and cake thickness. In addition, the effects of chemical 
additives on the dewatering process were examined. Generally, a 
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judicious use of surfactant was found to be effective in achieving a 
significant reduction of moisture content in filter cakes. In particular, 
surfactant washing of a flocculated cake provides the greatest 
improvement in dewatering of ultrafine coal. As much as 48% re- 
duciion over the untreated filter cake can be achieved in this 
manner. 


15833 Dewatering dilute fine coal/water slurries to produce 
coal/water fuel. Maas, D.J. (North Dakota Univ., Grand Forks, ND 
(USA). Energy and Mineral Research Center); Sears, R.E.; Potas, 
T.A. pp. 919 of Drying '86. Volume 1-2. Mujumdar, A.S. Hemi- 
sphere Publishing, New York, NY (1986). (CONF-860855-: 5. 
international drying symposium (IDS '86), Cambridge, MA (USA), 
13-16 Aug 1986). 

The authors describe concentration studies conducted on hy- 
drothermally treated low-rank coal water (LRCW) slurries using a 
hydrocione, centrifuge, plate and frame filter, belt pressure filter, 
electric filtration techniques and electroacoustic dewatering. The re- 
lease of inorganic constitutents into the process water, release of 
tar, and reduction of coal particle size due to pilot-scale hydrother- 
mal processing all contributed to the difficulty in separating the 
process water from the solid products. The centrifuge was deter- 
mined to be the best commercially available method. After 
purchasing a centrifuge, optimization studies were conducted to 
determine the best operating conditions for concentrating hy- 
drothermally treated LRCW slurries. 
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Refer also to citation(s) 15828, 15878, 15879, 15880, 15886, 
15899, 15965, 15966, 16241, 16474, 16491, 16495, 16969 


15834 (AD-A-213872/5/XAB) Production of jet fuels from 
coakderived liquids. Volume 10. Jet fuels production by- 
products, utility, and sultur-emissions control integration 
study. Interim report, 1 May 1988-1 April 1989. Rossi, R.J. 
Burns and Roe Services Corp., Pittsburgh, PA (USA). Jun 1989 
109p. Available from NTIS, PC AO6/MF A01. 

See also Volume 11, AD-A210-251. 

In September 1986, the Fuels Branch of the Aero Propulsion 
Laboratory at Wright-Patterson Air Force Base, Ohio, began an in- 
vestigation of the potential of jet-fuel production from the liquid 
by-product streams produced by the gasification of lignite at the 
Great Plains Gasification Plant (GPGP) in Beulah, North Dakota. 
Funding has been provided by the Department of Energy (DOE) 
Pittsburgh Energy Technology Center (PETC) to administer the ex- 
perimental portion of this effort. This document reports the results 
of the effort by Burns and Roe Services Corporatior/Science Appii- 
cations International Corporation (BRSC/SAIC) to evaluate the 
impact of integrating Jet Fuel and/or Chemical Production Facilities 
with the Great Plains Gasification Plant. 


15835 (ANVESD-1) Sulfur emissions reduction at the 
Great Plains coal gasification facility: Technical and economic 
evaluations. Doctor, R.D. (Argonne National Lab., IL (USA). 
Energy Systems Div.); Wilzbach, K.E.; Joseph, T.W. Argonne Na- 
tional Lab., IL (USA). Energy Systems Div. Jan 1990. 133p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract W-31109- 
ENG-38. Order Number DE90006445. Available from NTIS, PC 
A07/MF A01 - OSTI; GPO Dep. 

This report provides an in-depth technical and economic review 
of over 40 sulfur control technologies that were considered for use 
at the Great Plains coal gasification facility in Beulah, North 
Dakota. The review was based on the production of substitute nat- 
ural gas at rates of 152.5 x 10® and 160 x 10® sef/d from lignite 
containing 1.7% sulfur. The factors considered in evaluating each 
technology included the reduction of SOz emissions, capital and 
operating costs, incremental cost per unit of produced gas, cost- 
effectiveness, and probability of success. 21 figs., 37 tabs. 


15836 (AU/G—89-05082) Isotopic mass balance measure- 
ments for determination of coal-derived liquid contribition into 
reprocessing distillates. Muehlenbachs, K. (Univ. of Alberta, Ed- 
monton, AB (Canada)). Alberta Univ., Edmonton, AB (Canada). 
Dept. of Geology. 21 Mar 1989. 42p. Contract EMR 23440-7- 
9143/01-SS. (MICROLOG-89-05082). Available from PC Canada 
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Centre for Mineral and Energy Technology, Technical Information 
Division, 562 Booth St., Room 20C, Ottawa, ON, CAN K1A 0G1; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

This report describes Forestburg coal with FeSO, catalyst co- 
processed under identical conditions with tetralin, hydrogenated 
anthracene oil, Athabasca pitch and a blend of Venezuelan vac- 
uum resids. For the latter two solvents, the role of increasing coal 
loadings on product yield and make-up was investigated. Carbon 
isotopic mass balance was used to determine the fate of coal in 
these experiments. The results have shown that the solubilization 
of coal depends a great deal on the solvent. Coal loadings also 
played a role in determining the distribution of coal in synthetic 
products. 6 tabs. 


15837 (CONF-880602-6) The eftect of alkylating agents on 
model supported metal clusters. Erdem-Senatalar, A. (Pittsburgh 
Univ., PA (USA). Dept. of Chemical and Petroleum Engineering); 
Blackmond, D.G.; Wender, |.; Oukaci, R. Pittsburgh Univ., PA 
(USA). Dept. of Chemical and Petroleum Engineering. [1988]. 10p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
85PC80526. From 9. international catalysis congress; Calgary 
(Canada); 26 Jun - 1 jul 1988. Order Number DE90006814. Avail- 
able trom NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Interactions between model supported metal clusters and alkylat- 
ing agents were studied in an effort to understand a novel 
chemical trapping technique developed for identifying species ad- 
sorbed on catalyst surfaces. It was found that these interactions 
are more complex than had previously been suggested. Studies 
were completed using deuterium-!abeled dimethyl sulfate (DMS), 
(CH3)2SO4, as a trapping agent to interact with the supported 
metal cluster ethylidyne tricobalt enneacarbonyl. Results showed 
that oxygenated products formed during the trapping reaction con- 
tained —OCDs groups from the DMS, indicating that the interaction 
was not a simple alkylation. 18 refs., 1 fig., 3 tabs. 


15838 (DOE/MC/21338-2749-Vol.1) Performance evaluation 
of a ceramic cross-flow filter on a bench-scale coal gasifier: 
Volume 1: Final report. Lippert, T.E.; Bachovchin, D.M.; Smeltzer, 
E.E.; Meyer, J.H.; Vidt, E.J. Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Sep 1989. 109p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC21-84MC21338. Order Number 
DE90000404. Available from NTIS, PC AO6/MF A01 - OSTI; GPO 
Dep. 

The ceramic cross-flow filter (CXF) system is a promising 
method to be used in advanced coal based power systems for high 
temperature, high pressure (HTHP) particle removal. Using a sub- 
pilot scale pressurized fluid-bed combustor (PFBC) at Argonne 
National Laboratory and various PFBC simulators, prior projects 
have indicated that CXF systems can be used in oxidizing environ- 
ments at PFBC conditions. To extend the use of CXF systems, this 
project completed an economic analysis comparing the cost of vari- 
ous oxygen and air blown gasification systems with the CXF 
system incorporated, initiated the scaleup of the CXF element from 
development to commercial size, predicted the characteristics of 
gasifier dust cake, evaluated cleaning pulse characteristics in a 
large muitielement simulation, upgraded pulse cleaning mathemati- 
cal model, and completed additional testing of the CXF elements 
under gasification (reducing) and PFBC conditions. Coors Ceramic 
Company and GTE Products Corporation were integrally involved 
in this program through the development and fabrication of the 
CXF elements. 39 figs., 23 tabs. 


15839 (DOE/MC/23172-2764-Vol.1) Enhanced durability and 
reactivity for zinc ferrite desulfurization sorbent: Volume 1, 
Bench-scale testing and analysis: Final report. Berggren, M.H.; 
Jha, M.C. AMAX Research and Development Center, Golden, CO 
(USA). Oct 1989. 183p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC21-86MC23172. Order Number DE90000422. 
Available from NTIS, PC AO9/MF A01 - OSTI; GPO Dep. 

AMAX Research & Development Center (AMAX R&D) investi- 
gated methods for enhancing the reactivity and durability of zinc 
ferrite desulfurization sorbents. Zinc ferrite sorbents are intended 
for use in desulfurization of hot coal gas in integrated gasification 
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combined cycle (IGCC) or molten carbonate fuel cell (MCFC) appli- 
cations. For this program, the reactivity of the sorbent may be 
defined as its sulfur sorption capacity at the breakthrough point 
and at saturation in a bench-scale, fixed-bed reactor. Durability 
may be defined as the ability of the sorbent to maintain important 
physical characteristics such as size, strength, and specific surface 
area during 10 cycles of sulfidation and oxidation. Two base case 
sorbents, a spherical pellet and a cylindrical extrude used in re- 
lated METC-sponsored projects, were used to provide a basis for 
the aimed enhancement in durability and reactivity. Sorbent perfor- 
mance was judged on the basis of physical properties, single 
particle kinetic studies based on thermogravimetric (TGA) tech- 
niques, and multicycle bench-scale testing of sorbents. A sorbent 
grading system was utilized to quantify the characteristics of the 
new sorbents prepared during the program. Significant enhance- 
ments in both reactivity and durability were achieved for the 
spherical pellet shape over the base case formulation. Overall im- 
provements to reactivity and durability were also made to the 
cylindrical extrude shape. The primary variables which were inves- 
tigated during the program included iron oxide type, zinc oxide:iron 
oxide ratio, inorganic binder concentration, organic binder concen- 
tration, and induration conditions. The effects of some variables 
were small or inconclusive. Based on TGA studies and bench- 
scale tests, induration conditions were found to be very significant. 


15840 (DOE/MC/23289-2782) Development of mild gasifi- 
cation process: Final report. Chu, C.I.C.; Derting, T.M.; Williams, 
S.W.; Gillespie, B.L. Coal Technology Corp., Bristol, VA (USA). Jul 
1989. 107p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC21-87MG23289. Order Number DE90000438. Available from 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

Under a previous contract with Morgantown Energy Technology 
Center (METC), DOE contract No. AC21-84MC21108, CTC built 
and tested a 1500 Ib/day, fixed bed batch Mild Gasification Devel- 
opment Unit (MGU). Testing completed under the previous contract 
showed that good quality hydrocarbon liquids and char can be pro- 
duced in the MGU. However, the MGU was not optimized. The 
primary objectives of the current project were to optimize the MGU 
and determine the suitability of using the char as a replacement 
fuel for coal or coke in three types of commercial applications: in- 
dustrial/utility boiler; stoker boiler; and foundry blast furnace. To 
optimize the MGU, facility modifications were made to the MGU in 
order to solve the major problems encountered during the previous 
contract and a series of parametric test runs were carried out in 
search of the optimum operating conditions. The major modifica- 
tions include the reactor diameter size, coal feeding system, coal 
liquid condensing system, reactor tube support system, and the 
char chamber design. The operating parameters tested during the 
process studies to gauge their individual effect on product quality 
and yield were coal feedstock, final coal bed temperature, coal par- 
ticle size, sweep gas, and coal additive. The operating pressure 
was essentially atmospheric —- ~1 psig vacuum to ~2 psig pres- 
sure. 8 refs., 22 figs., 37 tabs. 


15841 (DOE/METC—89/4091) A literature survey and an ex- 
perimental study of coal devolatilization ai mild and severe 
conditions: Influence of heating rate, temperature, and reactor 
type on product yield and composition. Khan, M.R. USDOE 
Morgantown Energy Technology Center, WV (USA). Jun 1989. 
29p. Sponsored by U.S. DOE Fossil Energy. Order Number 
DE89011698. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The objectives of this study were to investigate how relatively 
mild operating conditions (i.e., relatively low temperatures and pres- 
sures) influence product quality by comparing devolatilized products 
obtained at various temperatures and heating rates. Fixed-, fluid-, 
and entrained-flow reactor units were used to obtain pyrolysis prod- 
ucts. In addition, available literature data on tar yield in various 
reactor units at a range of temperatures and residence times were 
surveyed and compared with the data generated in the present 
study. Liquids were characterized by a number of techniques (e.g., 
field ionization mass spectroscopy or FIMS, sequential elution 
solvent chromatography or SESC, fourier transform infrared spec- 
troscopy or FTIR, elemental analysis). 34 refs., 21 figs., 2 tabs. 


15842 (DOE/PC/70002-T6) Coal liquefaction co 
processing: Final report. Nafis, D.A. (UOP, Inc., Des Plaines, IL 
(USA)); Humbach, M.J.; Gatsis, J.G. UOP, Inc., Des Plaines, IL 
(USA); Allied-Signal, Inc., Des Plaines, IL (USA). Engineered Mate- 
rials Research Center. 19 Sep 1988. 277p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC22-84PC70002. Order Num- 
ber DE90005298. Available from NTIS, PC A13/MF A01 - OSTI. 

The UOP Co-Processing scheme is a single-stage slurry cat- 
alyzed process in which petroleum vacuum resid and coal are 
simultaneously upgraded to a high quality synthetic oil. A highly ac- 
tive dispersed V2Os5 catalyst is used to enhance operations at 
moderate reaction conditions. A three-year research program has 
been completed to study the feasibility of this technology. Results 
are discussed. 7 refs., 14 figs., 21 tabs. 


15843 (DOE/PC/79920-10) Spectroscopic studies of car- 
bons: 15, The pyrolysis of a lignin. Wang, Ning; Low, M.J.D. 
New York Univ., NY (USA). Dept. of Chemistry. [1989]. 13p. Spon- 
sored by U.S. DOE Fossil Energy; National Science Foundation. 
DOE Contract FG22-87PC79920. Contract CHE-8516257. Order 
Number DE90006239. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

A purified lignin, composed mainly of guaiacyl units and 
prepared by the Kraft process, was pyrolyzed in vacuo at tempera- 
tures up to 700°C. Intrared spectra of the chars at various stages 
of formation were recorded with Fourier transform photothermal 
beam deflection spectroscopy. The spectra indicate that the pyroly- 
sis occurred in two stages. In the 20-450°C range small fragments 
were evolved and the discrete aromatic rings originally present in 
the precursor fused to form units much like polynuclear aromatics. 
Above 450°C, these units fused further to form larger polyaromatic 
domains. The pyrolysis of the lignin is compared with that of pure 
cellulose. 25 refs., 19 figs. 


15844 (DOE/PC/79926-8) Kinetics of coal conversion to 
soluble products: Quarterly report, October 1, 1989—December 
31, 1989. Yamada, O.; Larsen, J.W. Lehigh Univ., Bethlehem, PA 
(USA). Dept. of Chemistry. 6 Feb 1990. 10p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-87PC79926. Order Num- 
ber DE90006879. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

The objectives of this work are: (1) to measure the kinetics of 
the conversion of coals to soluble products under model liquefac- 
tion conditions using gel permeation chromatography (GPC) 
techniques to count the number of bonds broken; and (2) to ana- 
lyze these data using kinetic schemes based on the behavior of 
crosslinked macromolecular networks. Liquefaction experiments 
were run using tetralin and coal (Illinois No. 8 or Pittsburgh No. 8), 
and separately with its pyridine-insoluble (Pl) and pyridine-soluble 
portions (PS). Conversions of coal, coal extracts, and extraction 
residue were high at 400-425°C with reaction times between 10 
and 60 min. Milder conditions were used to slow down the reac- 
tions to make the kinetic experiments easier. Coals retain pyridine 
and it was necessary to determine whether this retained pyridine 
played any role in the depolymerization reaction. Liquefaction reac- 
tions were run at 375°C for 5 min using Pittsburgh No. 8 coal in 
tetralin with and without added pyridine. Also, pyridine was added 
to the coal (10% weight) and also deposited in the coal from the 
vapor state for 14 days. There was very little difference between 
the liquefaction yields of the various pyridine-containing coals. 6 
refs., 3 figs., 1 tab. 


15845 (DOE/PC/80502-T16) Interactive chemistry of coal- 
petroleum processing: Quarterly report, September 16, 
1989-—December 15, 1989. Curtis, C.W.; Guin, J.A.; Tarrer, A.R. 
Auburn Univ., AL (USA). Dept. of Chemical Engineering. [1989]. 
22p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
85PC80502. Order Number DE90006317. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The objective of this program is to investigate the interactive 
thermal and catalytic chemistry of coal and petroleum processing 
using model compounds and actual petroleum-coal materials. This 
quarter the interactive catalytic chemistry of model coal and 
petroleum systems was investigated using combined catalysts of 
molybdenum naphthenate and vanadyl acetylacetonate. This com- 
bination was performed in order to evaluate the effect of the 
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presence of an indigenous residuum metal, vanadium, on model 
reactions that occur in coprocessing. In addition, the effect of the 
vanadium sulfide on the catalysts of in situ sulfided molybdenum 
naphthenate was investigated. The following reactions were investi- 
gated: catalytic hydrodeoxygenation of dibenzofuran, effect of 
vanadium sulfide in combined catalyst systems on dibenzofuran 
hydrodeoxygenation, catalytic hydrodesulfurization of dibenzothio- 
phene, effect of vanadium sulfide in combined catalyst systems on 
dibenzothiophene hydrodesulfurization, catalytic hydrogenation of 
fluorene, effect of vanadium sulfide in combined catalyst systems 
on fiuorene hydrogenation, catalytic hydrodenitrogenation of 
carbazole, and effect of vanadium sulfide in combined catalyst sys- 
tems on carbazole hydrodenitrogenation. 


15846 (DOE/PC/88915—T5) Steam gasification of carbon: 
Catalyst properties, September 15, 1989-December 14, 1989. 
Falconer, J.L.; Lauderback, L.L. Colorado Univ., Boulder, CO 
(USA). 5 Jan 1990. 6p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-88PC88915. Order Number DE90005517. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This research uses three techniques to study catalyzed gasifica- 
tion of carbon in an effort to determine the concentration of catalyst 
sites on a carbon surface and thus determine how effectively a cat- 
alyst is utilized for steam gasification. We will study the steam 
gasification of carbon in order to determine the concentration of ac- 
tive catalyst sites, the composition of tne catalyst, and the location 
of the catalyst on the surface. Transient isotope tracing (switching 
reactant feed gases between H2'®O and H2'80) will be used to 
measure the concentration of sites at steady-state reaction condi- 
tions. Secondary ion mass spectroscopy (SIMS) will be used for 
both high surface area sample of carbon/carbonate mixtures that 
are heated in steam to various temperatures and for model sur- 
faces with deposited ions. SIMS will provide a direct measurement 
of surface composition. Scanning tunneling microscopy (STM), a 
technique that provides atomic resolution images of surfaces, will 
be used to determine catalyst dispersion and the location of cata- 
lyst on the surface. The interrelation of the results from these 
techniques (for potassium and calcium catalysts) will provide 
knowledge of catalyst dispersion, composition, and utilization. 


15847 (DOE/PC/88922-5) Supercritical fluid thermodynam- 
ics for coal processing: Quarterly progress report, October 1, 
1989-December 31, 1989. Eckert, C.A. Illinois Univ., Urbana, IL 
(USA). Dept. of Chemical Engineering. [1989]. 7p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FG22-88PC88922. Order 
Number DE90006795. Available from NTIS, PC A0O2/MF A01 - 
OSTI; GPO Dep. 

Because of their unusual solvating and mass transfer properties, 
supercritical fluids show potential for a variety of coal processing 
applications. We have established a database of coal model com- 
pound equilibria; to add to this database, we have developed and 
will be testing a method of rapidly measuring entrainer effects on 
solubility. In addition, we have used fluorescence spectroscopy to 
study the nature of the intermolecular interactions in the system of 
pyrene in supercritical CoH,. The solubility and spectroscopic mea- 
surements are being used to guide the development of an equation 
of state that includes both physical and chemical interactions. The 
equation of state will be used to predict solubility behavior so sys- 
tems can be designed for the processing of coal with supercritical 
fluids. 2 figs. 


15848 (DOE/PC/88942-T3) Novel supports for coal lique- 
faction catalysts: Quarterly report No. 5, September 1, 
1989-November 30, 1989. Haynes, H.W. Jr. Wyoming Univ., 
Laramie, WY (USA). Dept. of Chemical Engineering. 26 Dec 1989. 
18p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88942. Order Number DE90006243. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Cold model studies of the liquid fluidized bed microreactor are 
essentially complete. This report documents experimental data ob- 
tained for the optimum (60° blade angle) axial flow impeller in Gas/ 
Liquid/Solid service. Dimensionless correlations are presented for 
the critical stirrer speeds corresponding to incipient fluidization, S,, 
and particle carryover, Sp. Under some circumstances bed expan- 
sion ceases prior to particle carryover due to cavitation in the 
impeller. A correlation is developed for S3, the stirrer speed at 
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which cavitation is first observed, and by comparing S2 and Sz it is 
possible to establish whether the bed can be fully expanded. Con- 
struction of the stainless stee! vessel and internals was completed 
during the last quarter, and assembly of the CCLM unit is under- 
way. 7 refs., 6 figs., 1 tab. 


15849 (DOE/PC/89755-T1) A mathematical model for tar 
release in rapid devolatilization of a softening bituminous 
coal: Second progress report. Hsu, J.; Darivakis, G.S.; Howard, 
J.B.; Peters, W.A.; Sarofim, A.F. Massachusetts Inst. of Tech., 
Cambridge, MA (USA). Plasma Fusion Center. Dec 1989. 48p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
89PC89755. Order Number DE90006939. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This report provides a more in-depth discussion of the physico- 
chemical and mathematical formulation of the “C” kinetics model 
for rapid devolatilization of softening coal. Also presented are 
model predictions of rates of intra-particle secondary reactions of 
metaplast at 1 atm and 69 atm total pressure, of intra-particle prod- 
uct inventories, of swelling ratios and of tar molecular weight 
distributions. Model predictions of tar yields as affected by final 
temperature, at vacuum, 1 atm, and 69 atm pressure are com- 
pared with experimental data from other investigators. The model 
provides encouraging correlations and predictions of observed de- 
volatilization kinetics behavior. Its formal treatment of major 
changes in coal morphology brought about by softening and 
volatiles induced swelling is appealing. 60 refs., 18 figs., 4 tabs. 


15850 (IE-MOEI-88/0100, pp. 107) A clean carbon fuel from 
coal. Steinberg, M. (Brookhaven National Lab., Applied Science 
Dept., Upton, NY, (USA)). Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Jun 1988. (CONF-880609-: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

A low-cost method of converting coal to a clean carbon fuel 
comprises hydrogenating the coal in excess hydrogen, to form 
methane, which is then thermally decomposed to carbon black par- 
ticulate and hydrogen. The hydrogen acts as a carrier and is 
recycled, so that no outside hydrogen source is needed, and hy- 
drogen and/or methane is produced as a by-product fuel gas. 
Sulfur is captured by limestone addition, the nitrogen in the coal is 
evolved as nitrogen gas and the oxygen combines with hydrogen 
to be removed as water. A 50-atmosphere pressure unit was de- 
signed, using 30 component C-H-O equilibrium data as a guide. 
The hydrogenator temperature was 800 degrees C and the 
methane decomposer temperature was 1100 degrees C. The 
exothermic heat of coal hydrogenation is about 18 kcal/mole, which 
is conserved, by using a dense phase aluminum oxide or sand in a 
moving bed, and transferred to a methane moving bed decom- 
poser, where there is an endothermic heat requirement of about 18 
kcaVmole. The Hydrocarb process is highly efficient. The carbon- 
mass efficiency can exceed 95% and the process thermal 
efficiency can reach 90%. The micron-size carbon black can be 
formed into a carbon-water mix (CWM), containing 65% carbon, or 
a carbon-oil mix (COM), with heating values of up to 111,000 Btu/ 
gal and 175,000 Btwgal, respectively. These liquid Carbcline fuels 
are suitable for heat engines, turbines or diesels and can be pro- 
duced for $2-3/MMBtu, which is competitive with current oil and 
gas prices. (RP) 


15851 (Jue+-2282) Investigation of coal preparation sys- 
tems, with particular regard to separation efficiencies. Vorgang, 
J. Kernforschungsanlage Juelich GmbH (Germany, F.R.). Inst. fuer 
Reaktorentwickiung; Technische Hochschule Aachen (Germany, 
F.R.). May 1989. 107p. (In German). Order Number DE90748592. 
Available from NTIS (US Sales Only), PC AO6/MF A01. 

A theory well-known from uranium enrichment for the estimationn 
of the separation of a two-component mixture was successfully ex- 
tended for application on multicomponent mixtures. This offers 
possibilities of determining the energy and investment expenditures 
for a separating process in a comparatively simple and fast way 
from the specifications of the mass and material balance. Parame- 
ters necessary for this calculation must be determined once for 





each separating process and can then be used for different de- 
grees of purity as often as desired. It is an essential finding of the 
development of the nuclear coal refining processes ‘steam-coal 
gasification’ and "hydrogenating coal gasification’ so far, that be- 
sides the actual gasification it is mainly the separation of the 
substances which is of great importance for the overall process. 
This also includes the separation of harmful and accompanying 
substances, the purposeful preparation of the reaction mixtures and 
the processing of the substances to be discharged. If the substance 
separation theory is applied to these suggestions for processes, 
important conclusions can be drawn from their simulation. (orig.). 


15852 (K2G-F—-11) R+D activities on in-situ coal conver- 
sion since 1987. Comprehensive report. Hewing, G.; 
Hewel-Bundermann, H.; Krabiell, K.; Witte, P. Forschungsge- 
selischaft Kohlegewinnung Zweite Generation mbH, Essen 
(Germany, F.R.); Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany, F.R.). Jun 1988. 65p. (In German). Contract 
BMFT 032-6504-A. Order Number DE90748609. Available from 
NTIS (US Sales Only), PC AO4/MF A01. 

The Federal Republic of Germany has a huge coal deposit. As 
the seams lie very deep and cannot be exploited with the common 
mining techniques, in-situ gasification of the coal has long been 
under discussion and was made the subject of a research and de- 
velopment program promoted by the Federal Government. This 
study deals with two central subjects: 1. documentation and expert 
evaluation of the proposed techniques, field tests and operation of 
production plants, 2. description and evaluation of technical, 
energy-saving, ecological and political conditions of realization for 
the in-situ conversion of deeply buried hard coal. (orig/RB). 


15853 (KTMW/E-D-176) Development of synthesis gas tech- 
nology for peat - peat ammonia of Oulu. Sipilae, K. 
(Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Polttoaine- 
jalostustekniikan Lab.); Fagernaes, L.; Kurkela, E.; Moilanen, A.; 
Rautelin, A.; Wilen, C.; Koljonen, J.; Soedervall, T. Kauppa- ja 
Teollisuusministerio, Helsinki (Finland). Energiaosasto. 1989. 116p. 
(In Finnish). Order Number DE90748443. Available from NTIS (US 
Sales Only), PC AO6/MF A01. 

A peat ammonia factory was put into operation at the Oulu 
Works of Kemira Oy in 1988. The factory uses about 1.2 million 
MWh sod peat for producting 80 000 t/a ammonia for fertilizer pro- 
duction. The total investment in changing the old heavy-oil based 
plant to peat was FIM 225 million, and it concerned peat handling, 
drying and gasification and gas cleanup. The piant is the only plant 
producing synthesis gas from peat in the world. The trial runs of 
the plant were started in May 1988, when raw material was the 
first time fed into the gasifier. Ammonia production started in Au- 
gust 1988. The longest uninterrupted operation cycle has so far 
been 31 days. In the test runs the amount of production has at 
times reached the rated capacity. In the research work related to 
the venture, crushing and drying of sod peat, its feed under pres- 
sure, self-ignition and explosion characteristics of peat under 
elevated pressure, reactivity of peat in gasification, ash behaviour, 
gas impurities, and waste waters from the plant have been studied. 
A summary of the research results is presented in this report. The 
research work and the follow-up of the plant will be continued in 
1989-1991 as a part of the research programme for fuel conver- 
sion, JALO. Use experiences and research results will also be 
utilized in developing gasification combined cycle power plants for 
peat and in peat and wood gasification. 


15854 (ORNL/FMP-88/2, pp. 361-576) ANL-3(A) - Corrosion 
and mechanical properties of alloys In FBC and mixed-gas en- 
vironments. Natesan, K. (Argonne National Lab., IL (USA)); Park, 
J.H. Oak Ridge National Lab., TN (USA). Jan 1989. In Advanced 
Research and Technology Development fossil energy materials 
program. Semiannual progress report for the period ending 
September 30, 1988. Order Number DE89007896. Available from 
NTIS, PC A25/MF A01. 

This section contains the following papers: Corrosion and Me- 
chanical Properties of Alloys in FBC and Mixed-Gas Environments; 
Surface Modification for Erosion and Corrosion; investigation of the 
Effects of Microalloy Constituents, Surface Treatment, and Oxida- 
tion Conditions on the Development and Breakdown of Protective 
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Oxide Scales; Investigation of the Effects of Microalloy Con- 
stituents, Surface Treatment, and Oxidation Conditions on the 
Development and Breakdown of Protective Oxide Scales; Studies 
of Materials Erosion in Coal Conversion and Utilization Systems; 
Mechanisms of Galling and Abrasive Wear; Development of Sur- 
face Treatments and Alloy Modifications for Corrosion-Resistant 
Oxide Scales; IN-situ Scanning Electron Microscopy Studies of 
Erosion and Erosion-Corrosion; Corrosion Mechanism of Coal 
Combustion Products on Alloys and Coatings; Solid Particle 
Erosion in Turbulent Flows Past Tube Banks; Study of Particle Re- 
bound Characteristics and Material Erosion at High Temperatures; 
Investigation of the Effects of Microalloy Constituents, Surface 
Treatments, and Oxidation Conditions on the Development and 
Breakdown of Protective Oxide Scales; A Study of Erosive Particle 
Rebound Parameters; Aqueous Corrosion of iron Aluminides; and 
Alkali Attack of Coal Gasifier Refractory Linings. 


15855 (ORNL/FMP-88/2, pp. 577-592) B and W-4 - Potential 
applications of structural ceramic composites in gas turbines. 
Parks, W.P. (Babcock and Wilcox, Lynchburg, VA (USA)); Ramey, 
R.Fi.; Smith, K.; Van Roode, M. Oak Ridge National Lab., TN 
(USA). Jan 1989. In Advanced Research and Technology Develop- 
ment fossil energy materials program. Semiannual progress report 
for the period ending September 30, 1988. Order Number 
DE89007896. Available from NTIS, PC A25/MF A01. 

This section contains the following papers: Potential Applications 
of Structural Ceramic Composites in Gas Turbines; Materials and 
Components in Fossil Energy Applications Newsletter; and Coal 
Conversion and Utilization Plant Support Services. 


15856 (PB—90-125154/XAB) Chemical fundamentals of coal 
thermolysis. Annual report, May 1988-Aprii 1989. Stein, S.E. 
National Inst. of Standards and Technology, Gaithersburg, MD 
(USA). Aug 1989. 88p. Available from NTIS, PC AO5/MF A01. 

Experimental and theoretical studies aimed at clarifying the un- 
derlying organic chemistry of coal gasification were carried out. 
Experimental studies examined reactions of dihydroxybenzenes 
and related compounds, that serve as models for char precursors 
in coal. The principal product was a high-molecular-weight material 
having nearly the same elemental composition as the reactant . 
The mechanism was not primarily free radical in nature, as are 
most thermally induced reactions, but was strongly catalyzed by 
acids and bases, suggesting an ionic process. Both gasification 
and deposition studies revealed detailed information concerning the 
kinetics of the reactions. Theoretical studies have applied available 
theoretical methods to very large polycyclic aromatic structures of 
the sort thought to constitute coal char. 


15857 (PB-90-126384/XAB) Modeling of coal-gasification 
fluidized-bed reactors for scale-up and commercial design. Fi- 
nal report, May 1, 1975-December 31, 1978. Weil, S.A.; Babu, 
S.P.; Onischak, M. Institute of Gas Technology, Chicago, IL (USA). 
Oct 1980. 130p. Available from NTIS, PC AO7/MF A01. 

Following literature review, one-dimensional models considering 
the bubble, cloud, wake, and the emulsion or dense-phase charac- 
teristics were developed. Coal-devolatilization and char-gasitication 
chemistry heat effects and, ultimately, particle-characteristic 
variations were incorporated into the model. The models were syn- 
thesized employing published correlations to estimate fluidization 
parameters and chemical kinetic expressions derived totally from 
related A.G.A/GRI projects. The single-stage models are applica- 
ble to any fluidized-bed gasifier operating under adiabatic or 
nonadiabatic conditions and with or without oxygen addition. The 
application of the single-stage models to several fluidized-bed reac- 
tion stages is illustrated by properly coupling the model to simulate 
the HYGAS process. 


15858 (UCRL—102413) Cloning and characterization of 
Thiobacillus ferrooxidans genes involved in sulfur assimile- 
tion. Fry, |.J.; Garcia, E. Lawrence Livermore National Lab., CA 
(USA). 27 Nov 1989. 22p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-7405-ENG-48. (CONF-8908195—1: 
Biohydro-metallurgy "89, Jackson Hole, WY (USA), 13-18 Aug 
1989). Order Number DE90005190. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 
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The sulfate activating locus from Thiobacillus ferrooxidans has 
been cloned and expressed in Escherichia coli. The genes encod- 
ing ATP sulfurylase (ATP: sulfate adenylyl transferase, EC 2.7.7.4) 
and APS kinase (ARP: adenosine 5’-phosphosulfate 3'-phopho 
transferase, EC 2.7.1.25) have been isolated from a T. ferrooxi- 
dans genomic library constructed in pBR322. The approach used 
involved the utilization of mutants of E. coli defective in specific 
steps of the sulfur assimilatory pathway to isolate and identify, by 
genetic complementation, the corresponding genes and gene prod- 
ucts in T. ferrooxidans. In E. coli, the genes of sulfur assimilation 
are found in a locus mapping at 59 minutes of the chromosome. 
Included here are a cluster of genes organized in an operon desig- 
nated cysDCHIJ. The proteins encoded by these genes include: 
ATP sulfurylase, APS kinase, PAPS reductase and sulfite reduc- 
tase respectively. A plasmid designated pTFcys13 which contains 
a 4.7 kb T. ferrooxidans insert was found to complement both 
cysD~ and cysC~ E. coli mutants. pTFcyc13 did not complement 
E. coli mutants carrying either cysl, cysJ or cycH defective genes. 
The genetic organization of the sulfate reducing locus has been in- 
ferred from deletion analysis of the insert in pTFcys13 coupled to 
complementation studies. Most deletions obtained led to a com- 
plete loss of ATP sulfurylase activity pointing to the possibility that 
more than one gene may encode this enzyme and thus, to its 
probable multimeric nature. The multimeric make-up of the sulfury- 
lase was verified by in vitro transcription-translation studies with the 
cycD-complementing plasmid that indicated that enzyme is made 
up of two non-identical subunits with an estimated size of 36 and 
62 kD. 24 refs., 7 figs., 5 tabs. 


15859 Off-line process monitoring of coal-derived liquid fu- 
els by computer-assisted low-voltage mass spectrometry. 
Taghizadeh, K. (Kentucky Energy Cabinet Lab., Lexington, KY 
(USA)); Davis, B.H.; Windig, W.; Meuzelaar, H.L.C. pp. 200 of 
Novel techniques in fossil fuel mass spectrometry. Ashe, T.R.; 
Wood, K.V ASTM, Philadelphia, PA (1989). (CONF-8705379-: 
Novel techniques in fossil fuel mass spectrometry, Denver, CO 
(USA), 24-29 May 1987). 

This paper describes compositional changes of coal-derived 
liquids (CDLS) during hydrotreatment on fixed bed catalysts investi- 
gated by low-voltage (12 eV) mass spectrometry (MS) in 
combination with multivariate analysis without chromatographic pre- 
separation. Low-voltage (12 eV) MS data were obtained and 
compared under two different inlet conditions; MS inlet at ambient 
temperatures and with the MS inlet preheated to about 200°C. The 
major trend found in both data sets by Factor analysis was the hy- 
drotreatment effect, namely, hydroaromatic (hydrotreater product) 
versus aromatic (hydrotreater feed) compounds. A second time + 
temperature trend that reflected the aging of the catalyst as well as 
the temperature of the hydrotreater reactor was only obtained un- 
der ambient inlet temperature conditions. Numerically extracted 
spectra along the second trend show that more of the low molecu- 
lar weight components were found early in the process and also at 
lower reactor temperatures; whereas more of the higher molecular 
weight components, primarily alkyl substituted polynuclear aromat- 
ics, were obtained later in the process and at higher temperatures 
of the hydrotreater. 


15860 Solar char gasification. Chaudhary, S. (New Hampshire 
Univ., Durham, NH (USA). Dept. of Chemical Engineering); Mathur, 
U.K. pp. 2950 of Proceedings of the 24th intersociety energy con- 
version engineering conference. Volume 4. IEEE Service Center, 
Piscataway, NJ (1989). (CONF-890815-: 24. intersociety energy 
conversion engineering conference, Arlington, VA (USA), 6-11 Aug 
1989). 

Technical Paper 899585. 

The authors discuss an investigation of the potential application 
of high temperature solar heat for the production of synthesis gas 
from char. Indirect transfer of solar heat, simulated by an electric 
furnace, to a bench scale fluidized bed reactor has been exam- 
ined, the fluidizing gas being the heat carrying medium. The solar 
heat requirements for the gasification of char have been 
determined at different gasification temperatures. The effect of tem- 
perature on the gasification rate and the heating value of gas have 
also been studied. The gasification of char using solar energy has 
been found to be technically feasible. 


6 ERA Vol. 15, No. 7 


15861 Enhanced catalysts for hydrodenitrogenation of coal 
liquids. Hirschon, A.S. (SRI International, Menlo Park, CA (USA)); 
Laine, R.M.; Wilson, R.B. Jr. American Chemical Society, Division 
of Petroleum Chemistry, Preprints (USA), 32(2): 268-270 (Apr 
1987). DOE Contract FG22-83PC60781. (CONF-8704347—: Sym- 
posium on advances in hydrotreating, Denver, CO (USA), 5-10 Apr 
1987). 

The catalytic removal of nitrogen and oxygen in the upgrading of 
coal-derived liquids to hydrocarbon fuels and petrochemical feed- 
stocks consumes significant amounts of hydrogen. Any method 
that would remove these heteroatoms from coal liquids with a mini- 
mum of hydrogenation, and at lower temperatures than are 
currently in use, could result in a substantial saving in overall 
hydrotreating cost, with a concomitant reduction in the cost of pro- 
ducing hydrocarbon liquids. The authors are currently investigating 
two approaches to the development of improved hydrodenitrogena- 
tion (HDN) catalysts. One approach is to synthesize high-activity, 
highly dispersed, surtace-confined catalysts based on organometal- 
lic cluster complexes. The second approach is to examine the 
hydrotreating activities of metals not currently used in HDN and hy- 
drodeoxigenation (HDO) catalysis. This second method arises from 
homogeneous modeling studies for the transaikylation reaction 
shown in Equation 1, EtsN + PrgN — My(SO» EtoNPr + ProNEt and 
from studies of bulk metals on the HDN of tetrahydroquinoline. 
From the results of these studies they have found that ruthenium 
exhibits the highest activity for C-N bond cleavage. In this paper, 
they describe the syntheses and HDN activities of catalysts pre- 
pared using these two approaches. 


15862 Calculations of the influence of additives on coal 
combustion deposits. Blander, M. (Argonne National Lab., IL 
(USA)); Sinha, S.; Pelton, A.; Eriksson, G. Preprints of Papers, 
American Chemical Society, Division of Fuel Chemistry (USA), 
34(2): 340-346 (1989). DOE Contract W-31-109-ENG-38. (CONF- 
8904163—: Symposium on ash deposition: mineral and deposit 
definition and characterization, Dallas, TX (USA), 9-14 Apr 1989). 

The complex chemistry of coal combustion involves hundreds of 
species in gaseous, solid, and liquid phases, with some of these 
being solution phases. The authors have developed new robust 
calculational techniques capable of defining the total chemistry of 
coal combustion and of the complex solid and liquid silicate and 
sulfate solutions involved. The results indicate that coal combustion 
chemistry is more complex than had been believed and that kinetic 
factors can enhance fouling and corrosion by liquid condensates. 
In this paper, they examine the changes in chemistry due to addi- 
tions of CaCO, (to desulfurize the gaseous effluents) and of NaCl 
and CaCl. (which are recommended as deicers or to increase the 
conductivity of effluents in electrostatic precipitators). The results 
reveal the chemical changes due to these additives; these should 
be important in defining a strategy for making such additions. In 
addition, they also impose an expected kinetic constraint on the 
chemical reactions. Such constraints should, ultimately, prove to be 
very important in real systems. Ultimately, in order to take these 
into account in deducing the total chemistry of combustion, a cou- 
pled caiculational-experimental study of combustion should be 
carried out to define the important kinetic factors. 


15863 A physical and chemical basis for understanding 
inorganic mineral transformations in coals based on model- 
mineral experiments. Srinivasachar, S. (PSI Technology Co., 
Andover, MA (USA)); Helble, J.J.; Boni, A.A. Preprints of Papers, 
American Chemical Society, Division of Fuel Chemistry (USA), 
34(2): 347-354 (1989). DOE Contract AC22-86PC90751. (CONF- 
8904163-: Symposium on ash deposition: mineral and deposit 
definition and characterization, Dallas, TX (USA), 9-14 Apr 1989). 
Ash deposition depends on the size, surface composition and 
surface state of the transformed coal minerals. It is currently as- 
sumed that the minerals found in coals can be described in terms 
of their elemental chemical oxides. The authors hypothesize that 
each mineral represents a unique physico-chemical entity that un- 
dergoes a complex transformation as it is processed by the 
combustion environment and eventually reaches an oxidized state. 
They have performed drop-tube furnace experiments, with repre- 
sentative combustion conditions, on two important coal minerals: 





pyrite and illite. Comparison is made with an Eastern coal contain- 
ing large quantities of the above minerals. There is evidence of 
exothermic and endothermic reactions, fragmentation, kinetic and 
transport-limited oxidation, and formation of both complex glasses 
and crystalline phases, at different stages in the mineral transfor- 
mation process. These processes determine the final size, 
composition, and the surface state of the ash, which cannot be 
predicted by thermochemical methods alone. 


15864 Studies of transformations of inorganic constituents 
in a Texas lignite during combustion. Zygarlicke, C.J. (Univ. of 
North Dakota Energy and Mineral Research Center, Grand Forks 
(USA)); Steadman, E.N.; Benson, S.A.; Puffe, W.H. Preprints of 
Papers, American Chemical Society, Division of Fuel Chemistry 
(USA), 34(2): 355-366 (1989). (CONF-8904164—: Symposium on 
ash deposition: mineral matter transformations during combustion, 
Dallas, TX (USA), 9-14 Apr 1989). 

The effects of coal composition and combustion conditions on 
the mechanisms of ash formation are being investigated at the En- 
ergy and Mineral Research Center (EMRC). The objective of the 
study is to develop a unified understanding of formation of ash 
components during pulverized coal combustion. This understanding 
will aid in predicting the formation of ash deposits, erosion of boiler 
parts and formation of fine particulate that is difficult to collect. 
There are many methods of ash deposit and fly ash characteriza- 
tion which greatly enhance the ability of researchers to determine, 
with reasonable accuracy, the size distribution and composition of 
fly ash. This allows for inferences to be made concerning the cru- 
cial factors invoived in the transformation of inorganic components 
and also allows for the direct comparison of original mineral mate- 
rial with fly ash. In this particular study the mechanisms of coal ash 
formation were investigated for Monticello lignite from Titus County, 
Texas. The Monticello lignite was carefully prepared, analyzed, and 
combusted. The resulting ash was analyzed and compared to the 
original inorganic components in the coal. 


15865 Behavior of basic elements during coal combustion. 


Huffman, G.P. (Univ. of Kentucky, Lexington (USA)); Huggins, F.E.; 
Shah, N. Preprints of Papers, American Chemical Society, Division 
of Fuel Chemistry (USA), 34(2): 367-374 (1989). DOE Contract 
AC22-86PC90751. (CONF-8904164—: Symposium on ash deposi- 
tion: mineral matter transformations during combustion, Dallas, TX 
(USA), 9-14 Apr 1989). 

X-ray absorption fine structure (XAFS) spectroscopy, Mossbauer 


spectroscopy, and computer-controlled scanning electron mi- 
croscopy (CCSEM) have been used to investigate the reactions of 
Ca, Fe, and alkalies in combustion systems. Ca may either trans- 
form to a CaO fume that reacts with SO to form CaSO,, or may 
react with clays, quartz, and other minerals to form slag droplets, or 
flyash. Similarly, pyrite may devoiatilize and oxidize exothermically 
to form molten or partially molten iron sulfide-iron oxide mixtures, or 
may react with other minerals to become part of the slag. Alkalies 
in lignites (principally Na) volatilize and may react with either SO2 
to form sulfates or with clay minerals (principally kaolinite) to form 
aluminosilicate slag droplets. K in bituminous coal is contained in 
illite which melts and becomes part of the slag phase. The calcium 
and alkali sulfates and the iron-rich species are observed to be 
concentrated in the initial layers of deposits, while the complex alu- 
minosiiicate slag droplets collect to form an outer glassy layer. 


15866 A kinetic description of alkali transtormations in coal 
combustion systems. Srinivasachar, S. (PSI Technology Co., An- 
dover, MA (USA)); Helble, J.J.; Ham, D.O.; Domazetis, G. 
Preprints of Papers, American Chemical Society, Division of Fuel 
Chemistry (USA), 34(2): 391-398 (1989). (CONF-8904164—: Sym- 
posium on ash deposition: mineral matter transformations during 
combustion, Dallas, TX (USA), 9-14 Apr 1989). 

A kinetic model was developed to predict concentrations of 
atomic and molecular sodium species existing in both flame and 
post-flame zones of pulverized coal combustors. To date, the 
model has successfully predicted measured literature values of 
sodium species in the Na/H2/O2/N2 system. At all but the earliest 
conditions (< 1 ms) sodium hydroxide is predicted to be the domi- 
nant species. Atomic sodium levels decay rapidly, representing 
less than 1% of the total sodium species present at times greater 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


than 5 milliseconds for lean hydrogen flames (H2/O2 = 0.6, temper- 
ature = 1650°C). incorporation of sulfur chemistry into the model 
did not change this conclusion, as sodium hydroxide was still found 
to dominate. Further development, however, awaits determination 
as to whether alkali sulfation occurs in the vapor or the condensed 
phase, as well as the correct corresponding kinetics. Efforts in 
these areas are discussed. 


15867 Characterization of carbon supported mo 

sulfide catalysts using toluene chemisorption. Scaroni, A.W. 
(Pennsylvania State Univ., University Park (USA)); Abotsi, G.M.K.; 
Derbyshire, F.J. American Chemical Society, Division of Petroleem 
Chemistry, Preprints (USA), 32(2): 322-326 (Apr 1987). DOE 
Contract AC22-83PC60050. (CONF-8704347—: Symposium on ad- 
vances in hydrotreating, Denver, CO (USA), 5-10 Apr 1987). 

The commercial application of molybdenum-based catalysts for 
hydrodesulfurization and hydrodenitrogenation, which are invariably 
accompanied by hydrogenation, has been practiced for several 
decades. However, the extent of dispersion of the metal species 
on the catalyst support is usually not measured, since these cata- 
lysts are not amenable to conventional characterization techniques 
such as X-ray diffraction line broadening and electron microscopy, 
especially for metal loadings less than 10-15% wt. The adsorption 
of aromatic molecules on supported molybdenum and 
molybdenum-based sulfide catalysts as a tool for ascertaining 
metal dispersion is not well-documented even though the hydrocar- 
bon liquids which are processed with these catalysts contain high 
proportions of aromatic compounds. in the work reported here, 
chemisorption of toluene (an aromatic hydrocarbon) was used as a 
probe to measure qualitatively the dispersion of molybdenum on a 
carbon support. The catalysts were of the type shown previously to 
have high activities for hydrogenation of coal asphaltenes. 


15868 A study of techniques tor reducing ash deposition in 
coal-fired gas turbines. Logan, R.G. (Morgantown Energy Tech- 
nology Center, WV (USA)); Richards, G.A.; Meyer, C.T.; Anderson, 
R.J. Preprints of Papers, American Chemical Society, Division of 
Fuel Chemistry (USA), 34(2): 416-426 (1989). (CONF-8904166—: 
Symposium on ash deposition: mineral matter deposition phenom- 
ena, formation and control, Dallas, TX (USA), 9-14 Apr 1989). 

Corrosion and deposition on engine components are potential 
barriers to the utilization of coal and coal-derived fuels in heat en- 
gines. The US Department of Energy has established a program to 
study mechanisms of ash deposition, with the goal of developing 
methods to alleviate deposition problems in coal-fired gas turbines. 
Ash deposits are formed in the turbines by the adherence of ash 
particles to the surfaces of stators and blades. During combustion, 
components of the coal ash become molten and thus readily ad- 
here to metal surfaces in the turbine upon impaction. Deposit 
growth can be enhanced by the formation of a liquid layer on the 
surface of the ash particles, which may consist of alkali sulfates, 
aluminosilicates, or low-melting compounds of iron or calcium. Typ- 
ically, some fraction of the total amount of ash (denoted as the 
sticking coefficient) actually sticks to turbine components forming a 
deposit. The tendency of various coals to form ash deposits during 
combustion is a function of several variables including the as 
chemistry, the gas temperature and pressure, the gas velocity, and 
the temperature of the turbine components. The objective of this 
work was to measure the sticking coefficient of various coals while 
studying the basic mechanisms of ash deposit formation to facili- 
tate the development of techniques for preventing deposition in 
coal-fired gas turbines. Two methods of mitigating ash deposition 
were studied; active cooling of the deposition target, and the use of 
fuel additives. 


15869 A low cost high energy density carbon black fuel mix 
for heat engines. Steinberg, M. (Brookhaven National Lab., Up- 
ton, NY (USA)). Journal of the University of Kuwait, Science 
(Kuwait), 16(2): 565-571 (1989). (CONF-8704350—: Symposium 
on structure of future jet fuels, Denver, CO (USA), 5-10 Apr 1987). 

The new process converts a carbon-containing raw material to 
an absolutely clean carbon fuel by an extremely efficient two-stage 
chemical process. The starting carbonaceous material can include 
all grades of coal (lignite, bituminous to anthracite), low grade and 
residual oils, tars, tar sand, oil shale, biomass (wood and agricul- 
tural products), and industrial and municipal waste (tires and 
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paper). Because coal is the most abundant low cost indigenous 
fuel source in the US, the process is most applicable to coal and 
will be demonstrated herein. In the first stage the HYDROCARB 
process coal is reacted with hydrogen gas in a vessel (hydropyrol- 
ysis reactor) under elevated temperature and pressure and for a 
sufficient length of time to form high yields of methane gas. In the 
second stage, the gas containing the methane is thermally decom- 
posed in a second vessel (methane pyrolysis reactor) to form clean 
solid carbon particulates and gaseous hydrogen at approximately 
the same pressure but at a temperature higher than the hydropy- 
rolysis reactor. To efficiently complete the process cycle, the 
hydrogen gas formed in the methane pyrolysis reactor is recycled 
to the hydropyrolysis reactor. 


15870 High-density jet fuels from coal syncrudes. Sullivan, 
R.F. (Chevron Research Co., Richmond, CA (USA)). Journal of the 


University of Kuwait, Science (Kuwait), 16(2): 584-590 (1989). 
DOE Contract AC22-76ET10532. (CONF-8704350—: Symposium 
on structure of future jet fuels, Denver, CO (USA), 5-10 Apr 1987). 

High-energy jet fuels have long been a research goal, particu- 
larly for military applications. If the volumetric energy content of jet 
fuel can be increased, an aircraft can travel a greater distance with 
a given volume of fuel. Commercial jet fuels are hydrocarbon mix- 
tures derived from petroleum containing paraffins (alkanes), 
aromatics and naphthenes (cycloalkanes). Paraffins have excellent 
burning properties, but low volumetric heating values. Also, normal 
paraffins have high freezing points. Aromatics have high volumetric 
heating values, good burning properties, and are generally desir- 
able components for jet fuels. Synfuels derived from coal in 
direct-liquefaction processes contain even higher contents of 
cyclics than petroleum cycle oils. Chevron Research Company, 
under contract with the US Department of Energy (DOE), has per- 
formed extensive studies designed to determine the feasibility of 
hydroprocessing coal-derived syncrudes to distillate fuels (including 
kerosene jet fuels) using modern petroleum processing technology. 
Syncrudes from five different liquefaction processes were studied: 
SRC-ll (solvent-refined coal), EDS (Exxon Donor Solvent), H-Coal, 
integrated Two-Stage Liquefaction (ITSL), and Catalytic Two-Stage 
Liquefaction (CTSL). Their recent work has emphasized products 
from two-stage liquefaction. The ITSL process, developed by Lum- 
mus Crest, Inc. and other DOE contractors, operates with a 
high-temperature first stage (over 800°F) with no added catalyst. 
The catalytic second stage is operated at temperatures below 
800°F with no added catalyst. The catalytic second stage is oper- 
ated at temperatures below 800°F. In contrast, the CTSL process, 
developed by Hydrocarbon Research, Inc., operates with a cat- 
alytic first stage at temperatures below 800°F, and a catalytic 
second stage at temperatures above 800°F. 


15871 Alkali and alkaline earth promoted catalysts for coal 
liquefaction applications. Papaioannou, A. (Univ. of Wyoming, 
Laramie (USA)); Haynes, H.W. Jr. Preprints of Papers, American 
Chemical Society, Division of Fuel Chemistry (USA), 34(2): 589- 
596 (1989). DOE Contract FG22-88PC88942. (CONF-8904162-: 
American Chemical Society Division of Fuel Chemistry, Dallas, TX 
(USA), 9-14 Apr 1989). 

The promotion of Co (or Ni) Mo/Alumina hydrotreating catalysts 
with percentage quantities of alkali and alkaline earth metals has 
been proposed as a means of reducing carbon formation when the 
catalyst is subjected to a high coking environment. The authors re- 
cently reported the results of a study in which a sodium promoted 
NiMo catalyst was compared with the untreated catalyst while hy- 
drotreating a coal-derived liquid. In terms of hydrogenation activity, 
the treated and untreated catalysts were essentially equivalent. 
Both possessed excellent activity and this activity was well main- 
tained over the 400 hour run duration. Carbon deposition on the 
used catalyst was substantially reduced by the sodium treatment. 
The incorporation of sodium into the catalyst did, however, reduce 
the hydrodenitrogenation activity. The present study was under- 
taken to ascertain whether similar effects could be realized by 
promotion with the alkaline earth metals. 
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15872 (DOE/PC/79810-T2) Production of jet fuels from 
coalkderived liquids: Volume 11, Production of advanced en- 
dothermic fuel blends from Great Plains Gasification Plant 
naphtha by-product stream: Final report, September 1987- 
December 1988. Johnson, R.W. (Allied-Signal, Inc., Des Plaines, 
IL (USA). Engineered Materials Research Center); Zackro, W.C.; 
Czajkowski, G.; Shah, P.P.; Kelly, A.P. Allied-Signal, Inc., Des 
Plaines, IL (USA). Engineered Materials Research Center; UOP, 
Inc., Des Plaines, IL (USA). Mar 1989. 131p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC22-87PC79810. (AFWAL- 
TR-87-2042-Vol.11). Order Number DE90005413. Available from 
NTIS, PC A07/MF A01 - OSTI. 

The US Air Force is evaluating various feedstock sources of en- 
dothermic fuels. The technical feasibility of producing endothermic 
fuel from the naphtha by-product from Great Plains Gasification 
Plant in Beulah, North Dakota was evaluated. The capital and op- 
erating costs of deriving the fuel from coal naphtha were also 
estimated. The coal naphtha from Great Plains was successfully 
processed to remove sulfur, nitrogen and oxygen contaminants 
(UOP HD Unibon® Hydrotreating) and then to saturate aromatic 
molecules (UOP AH Unibon®). The AH Unibon product was frac- 
tionated to yield endothermic fuel candidates with less than 5% 
aromatics. The major cycloparaffins in the AH Unibon product were 
cyclohexane and methyicyclohexane. The production of endother- 
mic fuel from the naphtha by-product stream was estimated to be 
cost competitive with existing technology. 17 figs., 23 tabs. 
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Refer also to citation(s) 15832, 15846, 15848, 15855, 15858, 
15862, 15863, 15865, 15867, 15899, 17198, 17199, 17263, 17375 


15873 (DOE/PC/70773—13) Macromolecular structure of 
low rank coals and lignites: Final report, August 1, 1984—April 
1, 1989. Larsen, J.W.; Flowers, R.A. Il; Shawver, S. Lehigh Univ., 
Bethlehem, PA (USA). Dept. of Chemistry. 30 Nov 1989. 101p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
84PC70773. Order Number DE90005251. Available from NTIS, PC 
AO6/MF A01 - OSTI. 

The goal of this work was to learn more about the macromolecu- 
lar structure of low rank coals and lignites. Our goal was to explore 
both covalent and non-covalent interactions in these coals. The 
work accomplished can be divided into four parts: (1) solvent 
swelling studies; (2) FTIR studies of hydrogen bonding; (3) the 
reactivity of free radicals in coals; and (4) IR studies of the glass- 
to-rubber transition of coals. Essentially all of our work in the first of 
these areas, solvent swelling studies, has been published and that 
paper is Appendix A. Only a portion of our studies in the other ar- 
eas has been published. The papers are contained in this report as 
Appendices. The unpublished work is contained in three sections. 


15874 (DOE/PC/79919-11) Flotation and flocculation chem- 
istry of coal and oxidized coals: Quarterly report, September 
15, 1989-December 14, 1989. Somasundaran, P. (Columbia 
Univ., New York, NY (USA). Dept. of Mineral Engineering). 
Columbia Univ., New York, NY (USA). Dept. of Mineral Engineer- 
ing. [1990]. 11p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FG22-87PC79919. Order Number DE90006796. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Centrifugal immersion, a technique developed during the course 
of this project, is a powerful tool for characterizing wettability of 
coal particles. The technique takes into account the particle surface 
chemistry and shape, and the dynamics of wetting process. Wetta- 
bility distribution curves can be constructed using data obtained 
from centrifugal immersion experiments. In order to delineate the 
role of surface tension of the liquid phase in determining the wetta- 
bility distribution curve and to further develop our understanding of 
the role of heterogeneity in controlling interfacial phenomena, cen- 
trifugal immersion experiments were conducted in methanol-water 
mixtures. 2 refs., 1 fig. 


15875 (DOE/PC/88934—-T4) Enhancement of surface prop- 
erties for coal beneficiation: Technical progress report, 
October—December 31, 1989. Chander, S.; Aplan, F.F. Pennsyl- 
vania State Univ., University Park, PA (USA). [1989]. 8p. 





Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88934. Order Number DE90006789. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The main objective of this research program is to study ways to 
modify surface properties of coal, pyrite and ash-forming mineral 
matter for beneficiation of fine coal. Since the differences in sur- 
face properties of coal and mineral matter are utilized in several oil 
based preparation technologies, such as: froth flotation, emulsion 
flotation, spherical agglomeration and liquid-liquid separation, an- 
other objective is to delineate the role of oil. 


15876 (DOE/PC/89904—-T5) High-sulfur coal research at the 
SIUC Coal Technology Laboratory: Quarterly progress report, 
October 1—December 31, 1989. Southern Illinois Univ., Carbon- 
dale, IL (USA). Coal Extraction and Utilization Research Center. 
Jan 1990. 58p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC22-89PC89904. Order Number DE90006908. Available 
from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

Research on high-sulfur coal through the Coal Technology Labo- 
ratory program at Southern Illinois University at Carbondale (SIUC) 
is divided into three general categories: coal science, coal prepara- 
tion, and coal utilization. The work in these three areas covers a 
broad spectrum of high-sulfur coal research, from the very funda- 
mental aspects of coal, through its physical beneficiation, to its 
utilization. The reactivity of whole coals, selected pure maceral 
fractions, and cleaned coal products, was a continuation of last 
year’s project on coal science. In the coal preparation category, 
three projects are currently underway: a mechanistic study of the 
removal of chiorine from coal; coal flotation and flocculation in the 
presence of humic acid; and electro-osmotically enhanced dewater- 
ing/deliquoring of fine-particle coal. The coal utilization category 
also has three projects in progress: small-user applications of fine- 
particle coal; corona-enhanced absorption of SO2/NO,; and thermal 
methods for healing defects in protective oxide films on alloys. 


15877 (INIS-mf-11577, pp. 42) Natural radioactivity of 
brown coal samples from North Bohemian Brown Coal Basin. 
Podracky, P. (Ceskosiovenska Akademie Ved, Prague (Czechoslo- 
vakia). Ustav Geologie a Geotechniky). Ceskoslovenska 
Spektroskopicka Spolecnost, Prague (Czechoslovakia). May 1989. 
(In Czech). (CONF-8905276—: IAA '89: conference on instrumental 
activation analysis, Klucenice (Czechoslovakia), 15-19 May 1989). 
In Conference on instrumental activation analysis - IAA 89: Ab- 
Stracts of papers. Order Number DE90615661. Available from 
NTIS (US Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Published in summary form only. COAL/natural radioactivity; 
GEOCHEMICAL SURVEYS/coal; BOREHOLES; COAL; GAMMA 
SPECTROSCOPY; POTASSIUM; RADIUM; SPATIAL DISTRIBU- 
TION; STATISTICS; THORIUM; URANIUM 


15878 Analysis of coal-derived materials with low volatility 
by low-voltage, high-resolution mass spectrometry in conjunc 
tion with direct-insertion-probe techniques. Schmidt, C.E. 


(USDOE Pittsburgh Energy Technology Center, PA (USA)); 
Sprecher, R.F. pp. 200 of Novel techniques in fossil fuel mass 
spectrometry. Ashe, T.R.; Wood, K.V ASTM, Philadelphia, PA 
(1989). (CONF-8705379—: Novel techniques in fossil fuel mass 
spectrometry, Denver, CO (USA), 24-29 May 1987). 

A low-voltage, high-resolution mass spectrometric (LVHRMS) 
method utilizing direct-insertion-probe techniques for analyses of 
coal-derived materials with low volatility is presented. The 
reproducibility of the LVHRMS-direct-insertion-probe method for de- 
termining heteroatomic composition, homologous series, and 
carbon number distributions of coal-derived materials is demon- 
strated. An auxiliary method to compute the experimental masses 
of sample peaks is described. The application of the LVHRMS- 
direct-insertion-probe method to the analyses of coal extracts 
treated with molten caustic to remove organosulfur compounds is 
reported. The LVHRMS-direct-insertion-probe method described 
can be applied to other complex materials containing heteroatoms. 


15879 Liquid chromatography on oll fractions of coal 
liquids of some parent and demineralized coals and their mac 
eral groups. Chawla, B. (Center for Applied Energy Research, 
Lexington, KY (USA)); Keogh, R.; Davis, B.H. American Chemical 
Society, Division of Petroleum Chemistry, Preprints (USA), 34(2): 
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236-239 (Apr 1989). (CONF-8904130-: Analytical chemistry of 
heavy oils/resids symposium, Dallas, TX (USA), 9-14 Apr 1989). 

In continuation of the authors earlier efforts to understand the liq- 
uefaction behavior of a complex system such as coal, they have 
extended their approach to the quantitative HPLC analysis of the 
oil fractions (pentane solubles) of coal liquids. The separation of 
the macromolecular components of coals into maceral groups is an 
initial step in developing an understanding of coal liquefaction char- 
acteristics. Most comparisons of the liquefaction characteristics of 
maceral groups require the comparison to be made by separation 
of the macerals from different coals due to the common predomi- 
nance of a single maceral group in coals. An eastern Kentucky 
(Lower Elkhorn Seam, KCERL 3761) coal has been located that 
contains approximately equal fractions of three maceral groups. 
Thus, this coal provides the opportunity to examine the liquefaction 
characteristics of three maceral fractions from a single coal. They 
report, in this paper, results obtained using their modified high per- 
formance liquid chromatography method for oil fractions (in terms 
of the three broad compound classes: saturates, aromatics and 
polars) of coal liquids obtained from the liquefaction of parent, 
demineralized, and maceral samples of the eastem Kentucky 
(KCERL 3761), Breckinridge (a cannel coal which contains bitumi- 
nite as the dominant maceral group) and two western Kentucky 
coals (W. Ky. No. 9, KCERL 71148 and W. Ky. No. 11, KCERL 
71077) at 385°, 427° and 445°C. 


15880 Variation in coal composition. A computational ap- 
proach to study the mineral composition of individual coal 
particles. Charon, O. (Massachusetts Institute of Technology, 
Cambridge (USA)); Kang, S.G.; Graham, K.; Sarofim, A.F.; Beer, 
J.M. Preprints of Papers, American Chemical Society, Division of 
Fuel Chemistry (USA), 34(2): 302-310 (1989). (CONF-8904163—: 
Symposium on ash deposition: mineral and deposit definition and 
characterization, Dallas, TX (USA), 9-14 Apr 1989). 

Mineral matter transformations, and therefore fly ash evolution, 
during pulverized coal combustion depend on the amount, compo- 
sition and spatial distribution of the inorganic matter within 
individual pulverized coal particles. Thus, it is necessary to have 
information on the mineral composition of individual particles, as 
well as that of the raw pulverized coal. A model has been 
developed to predict the variation of individual coal particle compo- 
sitions. It uses CCSEM data for a given raw coal as input and 
randomly distributes the mineral inclusions in the coal volume. By 
random selection of monosize coal particles, it is possible to gener- 
ate distributions of mineral content for any particle size distribution 
of coal. The model has been checked by comparing computed re- 
sults with data on the composition variations of narrowly size and 
density classified fractions of an Upper Freeport bituminous coal. 
The results for individual coal particle compositions are used to 
generate information on the variability of the composition of the fly 
ash generated during combustion. 


15881 Deposition of Beulah ash in a drop-tube furnace un- 
der slagging conditions. Kalmanovitch, D.P. (Energy and Mineral 
Research Center, Grand Forks, ND (USA)); Zygarlicke, C.J.; 
Steadman, E.N.; Benson, S.A. Preprints of Papers, American 
Chemical Society, Division of Fuel Chemistry (USA), 34(2): 318- 
329 (1989). (CONF-8904163-: Symposium on ash deposition: 
mineral and deposit definition and characterization, Dallas, TX 
(USA), 9-14 Apr 1989). 

The deposition characteristics of coal ash in combustors is a ma- 
jor operational parameter when considering the applicability of a 
tuel for utilization in a given system. Recent research has shown 
that drop-tube combustion and deposition experiments can be 
effectively used to study ash-formation and deposition furnace be- 
havior of coal under carefully controlled conditions. The drop-tube 
experiment has many advantages over the usual pilot-scale com- 
bustion system with respect to deposition studies. A small quantity 
of coal (400 grams) is needed to perform many tests and the coal 
feed rate can be carefully controlled. The flow pattern of the fly ash 
and products of combustion over the ash deposition surface can 
also be controlled as well as the temperature of the gases and the 
substrate, gas composition, and residence time. In order to best 
understand the processes involved in coal ash deposition detailed 
knowledge of the coal characteristics, combustion conditions, and 
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temperature history of ash particles and deposit surfaces must be 
obtained. Furthermore, a detailed knowledge of the mineralogy of 
the various species within the coal allows comparison of the miner- 
alogy of the ashes and deposits formed during combustion. 


15882 ESCA (Electron Spectroscopy for Chemical Analysis) 
and FTIR (Fourier Transtorm Infrared Spectroscopy) studies of 
bituminous coal. Weitzsacker, C.L. (Univ. of Buffalo, NY (USA)); 
Schmidt, J.J.; Gardella, J.A. Jr. Preprints of Papers, American 
Chemical Society, Division of Fuel Chemistry (USA), 34(2): 
545-550 (1989). (CONF-8904162—: American Chemical Society Di- 
vision of Fuel Chemistry, Dallas, TX (USA), 9-14 Apr 1989). 

Bituminous coal from the Illinois No. 6, Upper Freeport, Pitts- 
burgh and Kentucky No. 9 seams were examined by Electron 
Spectroscopy for Chemical Analysis (ESCA) and Fourier Transform 
Infrared Spectroscopy (FTIR). These coals were stored under 
various conditions (air, No, mine water) and received in forms pro- 
gressing from raw to ash - removed coal, (raw, milled, processed). 
ESCA was utilized to determine surface elemental composition and 
functional groups with particular attention given to C, O, N and S. 
Sulfur and oxidized coal models have been examined to determine 
the sulfur and carbon species present at the surface. FTIR has 
been used to correlate functional group assignments with the 
ESCA results. 


15883 The form-of-occurrence of chlorine in US coals: An 
XAFS (x-ray absorption fine structure) investigation. Huggins, 
F.E. (Univ. of Kentucky, Lexington (USA)); Huffman, G.P.; Lytle, 
F.W.; Greegor, R.B. Preprints of Papers, American Chemical Soci- 
ety, Division of Fuel Chemistry (USA), 34(2): 551-558 (1989). 
{(CONF-8904162-: American Chemical Society Division of Fuel 
Chemistry, Dallas, TX (USA), 9-14 Apr 1989). 

X-ray absorption fine structure (XAFS) spectroscopy determina- 
tions have been made at the chlorine K absorption edge on a 
number of US coals in order to investigate the form-of-occurrence 
of chlorine in the coals. The coals vary in chlorine content from 
0.04 to 0.84 wt% and in rank from lignite to hvA bituminous. For 
the most part, the chlorine K-edge XAFS spectra of the coals are 
very similar and no significant variation is noted among spectra of 
leached samples of the same coal. The coal XANES spectra differ 
significantly from spectra of all organo-chlorine compounds and in- 
organic chlorides examined. However, spectra of hydrated chloride 
species, including NaCl solutions and CaCiz.6H20, and of organic 
hydrochlorides, are quite similar to the coal spectra. Analysis of the 
EXAFS region for the coals suggests the presence of a relatively 
long bond (~3.0 - 3.1A) to water molecules in the nearest neighbor 
shell around the chlorine. These data and results are compatible 
with hydrated chloride anions in the moisture associated with coals 
as the major form-of-occurrence of chlorine in US coals. 


15884 


Hydrogen bonding and coal solubility and swelling. 
Painter, P. (Pennsylvania State Univ., University Park (USA)); Yung 
Park; Coleman, M. Preprints of Papers, American Chemical Soci- 


ety, Division of Fuel Chemistry (USA), 34(2): 559-566 (1989). 
DOE Contract FG02-86ER13537. (CONF-8904162-: American 
Chemical Society Division of Fuel Chemistry, Dallas, TX (USA), 9- 
14 Apr 1989). 

Here the authors consider the calculation of the behavior of spe- 
cific coal systems and they commence by first defining an average 
coal structure per OH group. For the three coals from which they 
have performed detailed calculations, with carbon contents of 
78.3%, 84.7% and 90.1%, the value of x decreases with increas- 
ing carbon content. At the same time, however, the number of OH 
groups systematically decreases, thus decreasing the favorable 
contribution of hydrogen bonding. This latter effect dominates, so 
as the carbon content of the coal increases they predict that the 
upper critical solution temperature shifts to higher temperature and 
for a coal of 90.1% carbon content they calculate spinodals char- 
acteristic of a phase separated system throughout the accessible 
temperature range. 


15885 Reactions of low-rank coals with phenol. Olson, E.S. 
(Univ. of North Dakota Energy and Mineral Research Center, 
Grand Forks (USA)); Sharma, R.K.; Diehl, J.W. Preprints of Papers, 
American Chemical Society, Division of Fuel Chemistry (USA), 
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34(2): 597-600 (1989). (CONF-8904162-: American Chemical So- 
ciety Division of Fuel Chemistry, Dallas, TX (USA), 9-14 Apr 1989). 

Although the acid-catalyzed reaction of coals with phenol has 
been investigated for some time, the nature of the products, espe- 
cially with respect to molecular weights, remains unclear. The 
objective of their investigations was to determine the extent to 
which the cross linking methylene units between aromatic systems 
are broken down in low-rank coals (Wyodak and Yallourn) during 
the phenolation reaction with p-toluenesulfonic acid and compare 
the results with those from the reaction with a bituminous coal. In 
order to determine the extent of depolymerization, the weight aver- 
age molecular weight of the products were examined using 
Rayleigh light scattering. Thus the range of molecular weights 
above 6000 which were not accessible in Larsen's experiments 
can be accurately measured with this technique. 
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Refer also to citation(s) 15834, 15837, 16497, 16498, 16499, 
16501, 17899, 17900, 17905 


15886 (DOE/PC/88874—-T5) Theoretical approach for en- 
hanced mass transfer effects in-duct flue gas desulfurization 
processes: Annual progress report, June 23, 1988—June 30, 
1989. Acurex Corp., Research Triangle Park, NC (USA). Environ- 
mental Systems Div. 21 Aug 1989. 92p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-88PC88874. Order Number 
DE90001461. Available trom NTIS, PC AO5/MF A01 - OSTI. 

Mass transfer investigation experiments were performed to deter- 
mine the controlling physical and chemical processes that limit 
Ca(OH). sorbent utilization in flue gas desulfurization. A computer 
model has been established to estimate the relative contribution of 
gas- and liquid-phase mass transfer and inherent sorbent reactivity. 
Currently, the mass transfer investigation tests are on schedule 
and will be continued next year. More pilot-plant tests are planned 
to support field tests and mass transfer enhancement evaluations. 
48 figs., 7 tabs. 


15887 (DOE/PC/90514—-T9) Anaerobic fluid-bed treatment 
of coal conversion wastewater: Final report. Suidan, M.T.; Pfef- 
fer, J.T.; Nakhla, G.F.; Traegner, U.K.; Vidic, R. Illinois Univ., 
Urbana, IL (USA). Dept. of Civil and Environmental Engineering. 
Dec 1989. 170p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FG22-86PC90514. Order Number DE90005300. Available 
from NTIS, PC AQ9/MF A01 - OSTI; GPO Dep. 

Wastewaters generated during petroleum refining, coal coking, 
and coal gasification contain a variety of organic compounds which 
pollute the environment and may be toxic to aquatic life if dis- 
charged into natural waters. Recent research has demonstrated 
the ability of the anaerobic granular activated carbon (GAC) reactor 
to successfully treat coal gasification wastewater. In this system 
pollutants can be classified as anaerobically biodegradable, ad- 
sorbable on GAC, and inhibitory to a portion or all the anaerobic 
culture. Objectives of this research were: to investigate the effect 
of the GAC mean residence time on the performance of the anaer- 
obic GAC reactor; to evaluate the influence of the organic loading 
rate and the hydraulic retention time on process performance; and 
to develop a steady-state model of the process. A synthetic 
wastewater containing 5 g/I acetic acid, 3 g/l phenol, and 1.8-0.9 
g/| ortho-cresol was fed to two reactors operating at unexpanded- 
empty-bed hydraulic retention times of 1.0 and 0.5 days. The total 
daily mass of o-cresol fed to the two systems was identical. In ad- 
dition, a third reactor was operated at an unexpanded-empty-bed 
hydraulic retention time of 1.0 day and treated a wastewater con- 
taining only 5 g/l acetic acid and 3 g/l phenol. Steady-state data 
were collected after at least 3 turnovers of the GAC mean resi- 
dence time. 118 refs., 70 figs., 14 tabs. 


15888 (IE-MOEI-GSI-84/0100) The potential of coal ashes 
and local raw materials for the bullding industry. Mashraki, S.; 
Zimels, Y. Israel Chemicals Ltd., Tel Aviv (Israel); Ministry of En- 
ergy and Infrastructure, Jerusalem (israel). Geological Survey of 
Israel. 25 Dec 1984. 3p. (in Hebrew). (CONF-8412142-: 7. meet- 
ing of the Israeli Association for the Advancement of Quarry 





Engineering, Herzlia (israel), 24 Dec 1984). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

The recent increase of coal consumption in Israel justifies the 
addition of coal ashes to red soil and shale in the building industry. 
The manufacturing processes are mentioned in detail in the bibliog- 
raphy, namely ceramic processes, coal processes using chemical 
connectors, and cold processes using gases. The information on 
the processes and on their applications is listed in the bibliography 
as well. The authors recommend a wider use of these materials as 
they improve strength, thermal resistance, and acoustic insulation. 
In addition, coal waste disposal is eliminated, thus solving a seri- 
ous ecological problem. (LB) 4 refs. 


15889 (NEI-DK-226, pp. 1-21) Mathematical modeling of 
sulfur reduction in boilers containing limestone-based sorbent 
inert materials. Alvfors, P. (Institutionen foer vaermeteknik, Kung- 
liga Tekniska Hoegskolan, Stockholm (SE)). Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Inst. for Kemiteknik. Dec 1988. (in 
Swedish). (CONF-8810456—: 1. Nordic conference on sulfur diox- 
ide and nitrogen oxide reduction in relation to combustion of solid 
fuels, Lyngby (Denmark), 17-18 Oct 1988). In 1. Nordic conference 
on sulfur dioxide and nitrogen oxide reduction in relation to com- 
bustion of solid fuels. Order Number DE90728077. Available trom 
NTIS (US Sales Only), PC AO8/MF A01. 

Mathematical models for analysing the results of experiments in 
relation to the injection of calcium-based sorbents into the combus- 
tion chamber for solid fuels are presented. The model should 
describe structural changes in particles as a result of chemical re- 
action, the influence on reaction speed and structural changes of 
inert materials in the solid reactant, pore diffusion of sulfur dioxide, 
diffusion of sulfur dioxide through the calcium sulfate and the con- 
centration and porosity profiles of the particles. (AB) 12 refs. 


15890 (NEI-DK-226, pp. 22-43) Experimental verification of 


a mathematical model for the reaction between sulfur dioxide 
and limestone under conditions of oxidation. Dam-Johansen, K. 
(Instituttet for Kemiteknik, Danmarks Tekniske Hoejskole, Lyngby 
(DK)); Hansen, P.F.B.; Oestergaard, K. Danmarks Tekniske Hoe- 


jskole, Lyngby (Denmark). Inst. for Kemiteknik. Dec 1988. (in 
Danish). (CONF-8810456—: 1. Nordic conference on sulfur dioxide 
and nitrogen oxide reduction in relation to combustion of solid fu- 
els, Lyngby (Denmark), 17-18 Oct 1988). In 1. Nordic conference 
on sulfur dioxide and nitrogen oxide reduction in relation to com- 
bustion of solid fuels. Order Number DE90728077. Available from 
NTIS (US Sales Only), PC AO8/MF A01. 

A modified particle model for the reaction between calcinated 
limestone, sulfur dioxide and oxygen is evaluated by comparison 
with extensive data material from previous experiments. The 
volumnosity of pores in the limestone is made up of macro-pores 
between the original particles and micro-pores produced in the 
particles under calcination. The structure of the particles after calci- 
nation is described in the model with the help of a micro-particle 
model. Molecular diffusion and Knudsen diffusion in the pores are 
taken into consideration. The micro-particles react with the sulfur 
dioxide and oxygen according to a “shrinking” mechanism. As the 
reaction product (CaSO,, anhydrite 11) has a significantly greater 
mol volume than the solid substance reactant (CaO), the micro- 
particles grow and fill out the micro-pores with a local degree of 
sulfurization answering to 50%. Further sulfurization takes place via 
a "shrinking” mechanism in the particles whose volume subse- 
quently increases. (AB) 35 refs. 


15891 (NEI-DK-226, pp. 44-51) Decomposition of calcium 
sulphate at reducing conditions in an atmospheric fluidised 
bed boiler. Lyngfelt, A. (Department of Energy Conversion, Goete- 
borg (SE)); Leckner, B. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Inst. for Kemiteknik. Dec 1988. (CONF-8810456—: 1. 
Nordic conference on sulfur dioxide and nitrogen oxide reduction in 
relation to combustion of solid fuels, Lyngby (Denmark), 17-18 Oct 
1988). In 1. Nordic conference on sulfur dioxide and nitrogen oxide 
reduction in relation to combustion of solid fuels. Order Number 
DE90728077. Available from NTIS (US Sales Only), PC A08&/MF 
A01. 

Experiments have shown that under normal operating conditions 
the bed material of a fluidised bed is exposed to reducing condi- 
tions. At these conditions the CaSO, formed from the sulphur 
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capture is not stable and decomposes with a release of SO.. The 
rate of CaSO, decomposition increases with temperature which ex- 
plains why the efficiency of sulphur capture with lime in a fluidied 
bed decreases with temperature. An improved understanding of 
these phenomena may provide solutions, with respect to boiler 
design and operation, that make the use of limestone for desul- 
phurization more efficient. (author) 13 refs. 


15892 (NEI-DK-226, pp. 52-63) Emissions of nitrogen and 
sulphur oxides at the pressurized fluidized bed burning of 
peat. Horvath, A. (Helsinki University of Technology, Laboratory of 
Energy Economics and Power Plants, Espoo (Fl)); Jahkola, A. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Inst. for 
Kemiteknik. Dec 1988. (CONF-8810456—: 1. Nordic conference on 
sulfur dioxide and nitrogen oxide reduction in relation to combus- 
tion of solid fuels, Lyngby (Denmark), 17-18 Oct 1988). in 1. Nordic 
conference on sulfur dioxide and nitrogen oxide reduction in rela- 
tion to combustion of solid fuels. Order Number DE90728077. 
Available from NTIS (US Sales Only), PC AO8/MF A01. 

Combined cycle power generation, using pressurized fluidized 
bed combustion (PFBC), has the potential of increasing power gen- 
eration efficiency and at the same time fulfilling environmental 
requirements. There is quite a lot of information available on the 
pressurized fludized bed burning of coal, as a result of intensive 
research activity all over the world. In Finland peat is the only in- 
digenous fuel, thus it is burnt widely in conventional PF, AFB and 
CFB boilers. Within the joint project of Helsinki University of Tech- 
nology, Technical Research Centre of Finland and Imatran Voima 
(IVO), a PFBC/G test rig was built in Otaniemi, Espoo. Peat is the 
fuel of main interest during the first phase of the research project. 
The test rig has been in operation for 250 hours in the second half 
of 1987. This paper deals with the nitrogen and sulphur oxide 
emissions at the first combustion experiments. (author). 


15893 (NEI-DK-226, pp. 64-76) Reduction of nitrogen ox- 
ides during combustion in a fiuidized-bed. Aamand, L-E. 
(Energiteknik, Chalmers Tekniska Hoegskola, Goeteborg (SE)); 
Leckner, B. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Inst. for Kemiteknik. Dec 1988. (In Swedish). (CONF-8810456—: 1. 
Nordic conference on sulfur dioxide and nitrogen oxide reduction in 
relation to combustion of solid fuels, Lyngby (Denmark), 17-18 Oct 
1988). In 1. Nordic conference on sulfur dioxide and nitrogen oxide 
reduction in relation to combustion of solid fuels. Order Number 
DE90728077. Available from NTIS (US Sales Only), PC A08/MF 
A01. 

A strategy for reduction of NO, emission from fluidized-bed com- 
bustion of solid fuels is presented. Graphs illustrate measurements 
showing NO, content of emission in relation to adjustments to the 
conditions of the fluidized-bed combustion process. (AB) 21 refs. 


15894 (NEI-DK-226, pp. 77-85) Decomposition of NH3 over 
quartz sand, and calcined/sulfated limestone at 725-960 deg. 
C. Cooper, D.A. (Department of Inorganic Chemistry, Chalmers 
University of Technology and University of Goeteborg, Goeteborg 
(SE)); Ghardashkani, S.; Ljungstroem, E.B. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Inst. for Kemiteknik. Dec 1988. 
(CONF-8810456-: 1. Nordic conference on sulfur dioxide and ni- 
trogen oxide reduction in relation to combustion of solid fuels, 
Lyngby (Denmark), 17-18 Oct 1988). In 1. Nordic conference on 
sulfur dioxide and nitrogen oxide reduction in relation to combus- 
tion of solid fuels. Order Number DE90728077. Available from 
NTIS (US Sales Only), PC A08/MF A01. 

Using a conventional fixed-bed reactor, quartz sand, and cal- 
cined and sulfated Ignaberga limestone particles have been shown 
to catalyze the decomposition of NH3, under reducing conditions 
relevant to fluidized-bed combustion. The reaction on the calcined 
limestone surface was found to be inhibited by the production of H2 
at temperatures > ca. 800 deg. C, while a reduction of the sulfated 
limestone was observed at > ca. 850 deg. C. (author) 12 refs. 


15895 (NEI-DK-226, pp. 86-92) Catalytic effects in the for- 
mation of NO, in fluidized bed combustion: Presentation of 
research work at Aabo Akademi. . lisa, K. (Aabo Akademi, De- 
partment of Chemical Engineering (Fl)); Murto, T.; Hupa, M. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Inst. for 
Kemiteknik. Dec 1988. (CONF-8810456-: 1. Nordic conference on 
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sulfur dioxide and nitrogen oxide reduction in relation to combus- 
tion of solid fuels, Lyngby (Denmark), 17-18 Oct 1988). In 1. Nordic 
conference on sulfur dioxide and nitrogen oxide reduction in rela- 
tion to combustion of solid fuels. Crder Number DE90728077. 
Available from NTIS (US Sales Only), PC AO8/MF A01. 

A project to study the catalytic reactions involved in the forma- 
tion and destruction of NO, in fluidized bed combustion has been 
started at Aabo Akademi in 1988. The aim in the project is to make 
kinetic measurements of the reactions in FBC conditions and espe- 
cially to study the effect of pressure on the reactions. The emphasis 
in our research is on the catalytic effects of limestone - calcined, 
uncalcined and sulphated. The first reaction that has been studied 
is the reduction of nitric oxide by carbon monoxide over calcium 
oxide, carbonate and sulphate. The experiments have been made 
in an atmospheric quartz tube reactor, length 1000 mm, inner di- 
ameter 10 mm. The inlet and outlet gases have been analysed for 
nitric oxide and carbon monoxide with an IR analyzer Foxboro 
Miran 1A. The studied catalytic material has been Ignaberga lime- 
stone of particle size 300-500 mum which has been mixed with 
quartz sand of the same size. The inlet gases have contained 250- 
1000 ppm NO and 1000-5000 ppm CO in argon. The height of the 
catalytical bed has been 25 mm gas flow 5-20 nm°/h. The effect of 
temperature on the reduction of NO over calcined limestone is pre- 
sented. The ammount of limestone in the bed was 12 mg and 
reaction time 0,4 ms. The reaction time is defined as residence 
time in an empty reactor equivalent to the length of a bed of pure 
catalyst. The concentration of NO was 1000 ppm and of CO 5000 
ppm. Experiments were also made with only quartz sand as bed 
material and they gave NO reduction of 0-6%. The effect of carbon 
monoxide concentration on the reaction is shown. (AB). 


15896 (NEI-DK-226, pp. 93-113) A kinetic model for NO, 
formation in fluidized bed combustion. Johnsson, J.E. (Depart- 
ment of Chemical Engineering, The Technical University of 
Denmark, Lyngby (DK)). Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Inst. for Kemiteknik. Dec 1988. (CONF-8810456—: 1. 
Nordic conference on sulfur dioxide and nitrogen oxide reduction in 
relation to combustion of solid fuels, Lyngby (Denmark), 17-18 Oct 
1988). In 1. Nordic conference on sulfur dioxide and nitrogen oxide 
reduction in relation to combustion of solid fuels. Order Number 
DE90728077. Available from NTIS (US Sales Only), PC A08/MF 
A01. 

A detailed kinetic model! for the oxidation of volatile fuel-N and 
the reduction of NO in FBC is set up. It includes 13 homogeneous 
and heterogeneous reactions. The kinetic model is evaluated using 
a single phase plug flow reactor model. The results show that the 
catalytic effects of char and CaO are very important for the fuel-N 
conversion in FBC. CO, H2 and char are important reactants for 
the NO reduction while volatile fuel-N has only minor influence. 
The homogeneous gas phase reactions are unimportant. The 
predicted influence of operating conditions on NO formation is gen- 
erally in agreement with observations in full scale combustors. 
More information about the kinetics for the heterogeneous catalytic 
reactions is needed before detailed modelling of NO formation in 
FBC is possible. (author) 29 refs. 


15897 (NEI-DK-226, pp. 114-120) Detailed modelling of 
NO, emissions from oll combustion. Hupa, M. (Aabo Akademi, 
Turku (Fi)); Ernola, P.; Kjaekiman, L.; Oksanen, P. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Inst. for Kemiteknik. Dec 
1988. (CONF-8810456-: 1. Nordic conference on sulfur dioxide 
and nitrogen oxide reduction in relation to combustion of solid fu- 
els, Lyngby (Denmark), 17-18 Oct 1988). In 1. Nordic conference 
on sulfur dioxide and nitrogen oxide reduction in relation to com- 
bustion of solid fueis. Order Number DE90728077. Available from 
NTIS (US Sales Only), PC AO8/MF A01. 

The authors report work-in-progress aimed at modelling of the 
NO, emissions in fuel staged combustion of heavy oil in medium 
scale units. Natural gas is used as secondary fuel. Three dimen- 
sional flow pattern considering main combustion reactions is 
computed for a number of operating conditions by a general 
purpose multiphase fluid dynamics computer code. The complex 3- 
dimensional flow pattern obtained this way is transformed into a 
set of simple plug flow models. Together these plug flow models 
describe the same temperature /stoichiometry history for the flue 


12 ERA Vol. 15, No. 7 


gases as the original flow pattern. A detailed kinetic sheme for NOx 
chemistry is incorporated into the plug flow models. The scheme 
has recently been developed to model the nitrogen chemistry in 
the combustion of light hydrocarbons under well stirred reactor 
conditions. It consists of approximately 300 elementary reactions. 
Reactions describing the interaction between the nitrogen and the 
hydrocarbon chemistry are also included in the reaction set. The oil 
droplet is modeled to be vaporized as simple hydrocarbons and the 
fuel-bound-nitrogen is treated as simple nitrogen species like HCN 
and NH3. The reactions of sulphur compounds are also planned to 
be included into the kinetic scheme. Char reactions are neglected 
at this stage of the work. In particular the effect of variations in lo- 
cal temperature and stoichiometry values on NO, emissions is 
investigated. The computed NO, values are compared with experi- 
mental data from an 8 MW test furnace in which different operating 
conditions for fuel staging have recently been studied. (AB). 


15898 (NEI-DK-226, pp. 121-139) Laboratory study of reac- 
tions involving ammonia, nitric oxide, and oxygen over a 
temperature range from 525 to 1125 deg. C. Wenli, D. (Chemical 
Engineering Department, Technical University of Denmark (DK)); 
Dam-Johansen, K.; Oestergaard, K. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Inst. for Kemiteknik. Dec 1988. (CONF- 
8810456-: 1. Nordic conference on sulfur dioxide and nitrogen 
oxide reduction in relation to combustion of solid fuels, Lyngby 
(Denmark), 17-18 Oct 1988). In 1. Nordic conference on sulfur 
dioxide and nitrogen oxide reduction in relation to combustion of 
solid fuels. Order Number DE90728077. Available from NTIS (US 
Sales Only), PC AO&/MF A01. 

The reactions between ammonia, oxygen, nitric oxide, and water 
have been studied under conditions that differ from those of earlier 
investigations: Experiments were performed in a non-isothermal 
and non-plug-flow quartz reactor, at relatively long residence times 
varying from about 3 to 9 sec., and over a wide temperature range 
between 525 and 1125 deg. C. With oxygen or oxygen and nitric 
oxide present oxidation of ammonia occurs in the temperature re- 
gion below 800 deg. C. At temperatures exceeding 800 deg. C 
nitric oxide reduction by ammonia is almost complete. With the re- 
actor used, the temperature region for removal of nitric oxide by 
ammonia and oxygen is widened to the range 800 to 1125 deg. C. 
Between 950 and 1125 deg. C the nitric oxide reduction exceeds 
90% without any ammonia carryover. The rate of ammonia oxida- 
tion to nitric oxide at low temperatures is influenced by prepuring, 
and is declining with time. The addition of steam markedly inhibits 
the low temperature oxidation. Water formed in the reaction is be- 
lieved to be responsible for the observed effects. A simple model is 
developed to explain the effect of water. (author) 16 refs. 


15899 (NEI-DK-226, pp. 140-157) Selective non-catalytic re- 
duction of NO using NH;: From the laboratory to full-scale 
utilization. . Dam-Johansen, K. (instituttet for Kemiteknik, Dan- 
marks Tekniske Hoejskole, Lyngby (DK)); Hulgaard, T.; Holm, E. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Inst. for 
Kemiteknik. Dec 1988. (in Danish). (CONF-8810456—: 1. Nordic 
conference on sulfur dioxide and nitrogen oxide reduction in rela- 
tion to combustion of solid fuels, Lyngby (Denmark), 17-18 Oct 
1988). In 1. Nordic conference on sulfur dioxide and nitrogen oxide 
reduction in relation to combustion of solid fuels. Order Number 
DE90728077. Available from NTIS (US Sales Only), PC AO8/MF 
A011. 

In connection with the combustion of fossil fuels and selective 
non-catalytic reduction of NO using NH3, ammonia is injected di- 
rectly into the combustion chamber where it selectively reduces NO 
to nitrogen in the presence of oxygen. The process is active within 
a temperature range of about 850 to 1050 deg. C. A tank system 
is necessary, and equipment to inject ammonia and additives. In- 
jection of ammonia at a temperature over 1100 deg. C can result 
in increased NO, emission because of the oxidation which takes 
place of NH3 to NO. Injection of ammonia at a temperature of un- 
der 800 deg. C can result in a significant emission of unprocessed 
ammonia. The method is cheaper to operate than the SCR pro- 
cess. The chemical process and the necessary equipment are 
described in detail. (AB) 15 refs. 





15900 Deposit remediation in coabfired gas turbines 
through the use of additives. Spiro, C.L. (GE Corporate Re- 
search and Development Lab., Schenectady, NY /USA)); Chen, 
C.C.; Kimura, S.G.; Lavigne, R.G.; Schields, P.W. Preprints of Pa- 
pers, American Chemical Society, Division of Fuel Chemistry 
(USA), 34(2): 407-415 (1989). (CONF-8904166—: Symposium on 
ash deposition: mineral matter deposition phenomena, formation 
and control, Dallas, TX (USA), 9-14 Apr 1989). 

Deposit formation represents a key impediment to the eventual 
commercialization of a direct coal-fired gas turbine engine. De- 
posits result from the thermal decomposition of coal-borne mineral 
matter followed by impact and adhesion along the hot gas path- 
way. One strategy for deposit abatement is hot gas cleanup to 
remove particulate before entering the turbine. An alternative strat- 
egy, described in this Paper, is to modify the mineral matter/ash 
chemistry to render it non-adherent through the use of additives. In 
this way, the complexity and expense of hot gas cleanup is obvi- 
ated. To date, alumina, boehmite, and a variety of kaolin clay 
additives have been tested in a coal-water mixture fired gas turbine 
simulator. A washed kaolin clay has proved to be most effective in 
reducing airfoil deposition. A mechanism involving in-situ slag de- 
composition, exsolution, and spontaneous spalling is proposed. 
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15901 (IE-NCSC—89/0100 vp) Coal and environment in 
northern Europe. Bograd, K. (Elkraft, (Denmark)). National Coal 
Supply Co. Ltd., Ramat Gan (Israel). Jun 1989. (CONF-89061 10-: 
International conference on world coal trade, Tel Aviv (Israel), 
25-27 Jun 1989). In [Proceedings of] the World Coal Trade Confer- 
ence. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The growing concern with the environmental effects of power 
generation could lead to a situation in which huge economic efforts 
will have little effect on the global problem. For coal use to be 
socially acceptable, it must satisfy a public that is increasingly envi- 
ronmentally cautious. In Denmark nuclear and conventional 
coal-burning power plants are politically out at the moment. Instead 
we are considering use of natural gas in combined cycle power 
plants and coal gasification in order to reduce COz2 emission. 
Development of windmills, more fuel-efficient power plants and ad- 
vanced district heating systems are part of the Danish energy 
policy. Denrnark has a number of world energy records, for in- 
stance, converting power plants from oil to coal, cheap electricity 
production and high fuel efficiency. The small size of Denmark im- 
plies that the improvements in Denmark have a very small effect 
on the global energy and environmental problems, but at the same 
time, domestic experience could open new opportunities in export 
of advanced technologies and know how. (RP) 


15902 (IE-NCSC—89/0100 vp) Multi-currency considerations 
in international trade. Barack, B. (Financial Advisory Services, 
Ramat Gan, (israel)). National Coal Supply Co. Ltd., Ramat Gan 
(israel). Jun 1989. (CONF-8906110-: International conference on 
world coal trade, Tel Aviv (Israel), 25-27 Jun 1989). In /Proceed- 
ings of] the World Coal Trade Conference. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The topics for the lecture are summarized: 1. The definition of 
trading risk, in terms of the effects of currency exchange rate varia- 
tions. 2. Aspects to be resolved to chart the field of currency risk . 
3. Purchase price decisions. 4. Netting price unit cost: the synchro- 
nization problem. 5. Trading risk becomes balance sheet items. 6. 
Trading risks as accounting risks. 7. Can we forecast exchange 
rates? a. What makes currencies fluctuate and move?  b. 
Computer models. 8. Accounting by conventions for currency trans- 
actions and currency translation. 9. The tools of risk management: 
a. Currency matching, forward cover, financial futures. b. Borrow- 
ing, back to back loans, swaps, currency deposits. 10. Netting of 
exposures, hold accounts, the exposure matrix, leading and 
lagging. 11. Managing trading risks and intragroup risks. 12. Cor- 
porate attitudes and objectivity. (author) 


01 COAL, LIGNITE, AND PEAT 
0130 Transport, Handling, and Storage 


0110 Reserves, Geology, and Exploration 
Refer also to citation(s) 16495 


15903 (EMPR/MR-1988-33) Peatiand inventory of British 
Columbia. Maynard, D.E. British Columbia Ministry of Energy, 
Mines and Petroleum Resources, Victoria, BC (Canada). Mineral 
Resources Div. Mar 1989. 82p. (MICROLOG—89-05839). Available 
from PC Ministry of Energy, Mines and Petroleum Resources, Pub- 
lications Distribution, Parliament Buildings, Victoria, BC, CAN V8V 
1X4; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada KiA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

It is estimated that approximately 1% of the total land area of 
British Columbia is covered by peatland, much of which occurs in 
remote areas. The information in this report on the distribution and 
quality of the peat resource of British Columbia is intended to pro- 
vide guidance to those wishing to investigate the possibility of 
developing a viable industry and an inventory useful to other po- 
tential users. The project involved a compilation of existing 
resource data, mainly from provincial and federal government re- 
source surveys. Peatiand map units are described in a legend 
designed to reflect the variance in the amount of detail in original 
source data and yet convey base information about the quality of 
peat. Information readily extracted from the data sources and 
important in determining peat quality includes classification of peat- 
land (fen, bog, undifferentiated), depth of deposit (greater or less 
than 1 meter) and degree of decomposition (poor, moderate, well). 
Individual map units are described by a combination of these vari- 
ables. Three general regions of the province are identified by the 
peatland inventory as being the principal locations of the resource: 
central and north coast area, central Interior Plateau and north- 
eastern Great Plains. The largest deposits occur in the northeast, 
although their full extent is unknown because of incomplete base- 
data mapping in this area. Large peat deposits also occur on 
certain coastal lowlands. Interior peatlands are usually smaller, but 
occur in clusters. Potential uses of peat are mainly as a fuel, as a 
horticultural product or as an in-situ soil for agriculture production. 
82 rets., 7 rigs., 8 tabs. 


15904 (IE-NCSC—89/0100 vp) Guasare: a new front rank 
supplier. Chapel, P.J. (Guasare Coal International N.V., (Holland)). 
National Coal Supply Co. Ltd., Ramat Gan (israel). Jun 1989. 
(CONF-8906110—: International conference on world coal trade, 
Tel Aviv (israel), 25-27 Jun 1989). In [Proceedings of] the World 
Coal Trade Conference. Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Order with complete bibliographic information. 

We started operation of a small, efficient surface mine in just sx 
months which is now producing and delivering 1.5 million tonnes 
per year of superior quality coal for the international market. The 
coal has been tested with outstanding results in over a dozen utili- 
ties in Europe and the U.S. Engineering and design are being 
completed to allow expansion to 6.5 million tonnes per year by the 
early 1990's. Throughout the GUASARE project, the fundamental 
philosophy has been to maintain a high quality product and give 
reliable performance. Mining and transportation will be efficient and 
low cost and our project growth will be market driven. Given the 
current test market and production success that we have experi- 
enced, | believe the GUASARE project has a very bright future. 
(author) 
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15905 (DOE/EIA-0125(89/3Q)) Coal distribution, January— 
September 1989. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Coal, Nuclear, Electric and 
Alternate Fuels. 29 Jan 1990. 96p. Sponsored by U.S. DOE Man- 
agement & Administration. Order Number DE90006854. Available 
from NTIS, PC AO5/MF A01 - GPO - OSTI; GPO Dep. 

The Coal Distribution report provides information on coal produc- 
tion, distribution, and stocks in the United States to a wide 
audience including Congress, Federal and State agencies, the coal 
industry, and the general public. The data in this report are col- 
lected and published by the Energy Information Administration 
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(EIA) to fulfill its data collection and dissemination responsibilities 
as specified in the Federal Energy Administration Act of 1974 (Pub- 
lic Law 93-275, Sections 5 and 13, as amended). 6 figs., 33 tabs. 


15906 (DOE/METC-90/4093) A kinetic theory derivation of 
the stress tensor for granular material that includes normal 
stress effects. Boyle, E.J.; Massoudi, M. USDOE Morgantown En- 
ergy Technology Center, WV (USA). Dec 1989. 30p. Sponsored by 
U.S. DOE Fossil Energy. Order Number DE90000426. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

An expression for the stress tensor of a granular material that 
can exhibit the normal-stress effects caused by a solids fraction 
gradient was derived from both continuum and kinetic models. The 
continuum model motivates and develops the form of the stress 
tensor, but introduces undetermined coefficients. The kinetic model 
evaluates those coefficients using Enskog’s dense gas theory. The 
dependence of the granular stress tensor on the solids fraction 
gradient arises by requiring that the correlating factor that links the 
two-particle distribution function to the two single-particle distribu- 
tion functions be the contact value for the radial distribution function 
of a nonhomogeneous, hard-sphere fluid. A representation for that 
contact value was found by developing the generalized van der 
Waals expression for the stress tensor element of a nonhomoge- 
neous fluid (a fluid that exhibits a density gradient) in equilibrium, 
and comparing it to the exact expression. That representation of 
the contact value was introduced into the two-particle distribution 
function, and its contribution to the stress tensor was found. The 
resulting stress tensor expression was applied to a simple shear 
flow problem in which a linear, solids-fraction profile is transverse 
to the flow. The resulting normal-stress effects increased with an 
increase in the solids-fraction and its gradient. 35 refs., 5 figs. 


15907 (DOE/PC/88947-T5) Development and utilization of 
new diagnostics tor dense-phase pneumatic transport: Quar- 
terly technical progress report, October 1—-December 31, 1989. 
Louge, M.Y.; Jenkins, J.T. Cornell Univ., Ithaca, NY (USA). [1989]. 
6p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
88PC88947. Order Number DE90006787. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The main objective of this work is to develop probes for local 
measurements of solid velocity and holdup in dense gas-solid 
flows. In particular, capacitance probes are designed to measure 
local, time-dependent particie concentrations. In addition, a new 
optical fiber probe based on laser-induced-phosphorescence is 
developed to measure particle velocities. The principles for the ca- 
Ppacitance and optical diagnostics were given in our first and 
second quarterly reports. In this reporting period, we have demon- 
Strated with success the feasibility of the optical fiber probe. 
Another objective of this work is to develop a model of dense- 
phase conveying and to test this model in a setup that incorporates 
our diagnostics. In this period, as a prelude to these modeling ef- 
forts scheduled for the third year of the contract, we have carried 
out additional computer simulations of rapid granular flows to verity 
the theories of Jenkins and Richman (1988) on the anisotropy of 
the second moment in simple shear. 2 refs., 5 figs. 


15908 (DOE/PC/90518-T10) Aerated and vibrated chute 
feeders for particulate materials: Quarterly technical report, 
September 1, 1989-November 30, 1989. Jackson, R. Princeton 
Univ., NJ (USA). Dept. of Chemical Engineering. [1989]. 6p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
86PC90518. Order Number DE90005301. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

In our effort to understand the flow of particulate materials, we 
have concentrated our attention on inclined chute flow assisted by 
the mechanisms of aeration and vibration. We have proposed a 
theoretical model of the problem and solved the resulting equations 
of motion to simulate chute flow under various conditions. The re- 
sults of these efforts have been reported in our previous reports. 
We have also been conducting experiments of aerated chute flow 
and present some of our experimental data in this report. All our 
experimental data presented represent only the so called dense 
flows, where the material flows down the chute as a dense mass 
with slip at the bottom wall and limited shearing within the body of 
the particulate medium. It isn’t clear whether the experimentally ob- 
served loose flows are fully developed or not — we have reason to 
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believe that these flows are transient and that they would collapse 
into a dense flow if allowed to traverse enough distance from the 
chute entry. This hypothesis has to be verified and therefore we 
have chosen not to make measurements on the loose flows at this 
stage. 2 refs., 2 figs. 


15909 (EPRI-GS-6677) Review of research on coal 
handling characteristics: Interim report. Arnold, B.J. (Kaiser 
(Raymond) Engineers, Inc., Homer City, PA (USA). Homer City Of- 
fice); Lohnes, R.A.; Bradfield, B.; Buttermore, W.H. Electric Power 
Research Inst., Palo Alto, CA (USA); Kaiser (Raymond) Engineers, 
Inc., Homer City, PA (USA). Homer City Office; lowa State Univ. of 
Science and Technology, Ames, IA (USA). lowa State Mining and 
Mineral Resources Research Inst. c Jan 1990. 84p. Sponsored by 
Electric Power Research Institute. Available from Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

This report summarizes the published literature on the economics 
of coal handleability, the theory behind bin and hopper design, the 
effects of physical and chemical coal properties on handleability, 
and existing handleability measurement devices and indices. The 
EPRi-sponsored literature search, conducted by researchers at the 
lowa State University, also includes recommendations for future 
work and an extensive bibliography. 119 refs., 14 figs. 


15910 (IE-NCSC—89/0100 vp) Trends in the shipping indus- 
try. Reilly, C.M. (SS & Y Shipbrokers Ltd., London, (United 
Kingdom)). National Coal Supply Co. Ltd., Ramat Gan (Israel). Jun 
1989. (CONF-8906110-: International conference on world coal 
trade, Tel Aviv (israel), 25-27 Jun 1989). In [Proceedings of] the 
World Coal Trade Conference. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The state of the world bulk-carrier shipping fleet is discussed 
with reference to a currently growing opinion that a shipbuilding 
boom is about to start. About 31% of the fleet comprises ships 
older than 14 years but scrap prices are too low, at $250/ton, to 
justify their being replaced. However, transport rates and second- 
hand values appear to be sufficiently high to encourage the 
ordering of new tonnage. On the other hand, a ship ordered today 
at a price of $42 million would need to be chartered at $22,000- 
23,000 daily, compared with the current rate of $17,000 per day, to 
justity its purchase. The author considers that the new shipping 
market is likely to turn downward in the near future, possibly lead- 
ing to the scrapping of older ships and, eventually, to increased 
demand for new ones to replace them. It is desirable that there be 
closer cooperation between owners and charterers, in the interest 
of stabilizing the fleet structure and, hence, freight costs. (RP) 


0140 Combustion 


Refer also to citation(s) 15853, 15905, 16502, 16968, 17679, 
17912, 17949 


15911 (DOE/MC/24213-2773) Secondary atomization of 
single coal-water fuel droplets: Final report. Hassel, G.R.; Sca- 
roni, A.W. Pennsylvania State Univ., University Park, PA (USA). 
Combustion Lab. Mar 1989. 108p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FG21-87MC24213. Order Number 
DE90000433. Available from NTIS, PC AO6/MF A01 - OSTI; GPO 
Dep. 

The evaporative behavior of single, well characterized droplets of 
a lignite coal-water slurry fuel (CWSF) and a carbon biack in water 
slurry was studied as a function of heating rate and droplet compo- 
sition. Induced droplet heating rates were varied from 0 to 10° K/s. 
Droplets studied were between 97 and 170 um in diameter, with 
compositions ranging from 25 to 60% solids by weight. The effect 
of a commercially available surfactant additive package on droplet 
evaporation rate, explosive boiling energy requirements, and ag- 
glomerate formation was assessed. Surfactant concentrations were 
varied from none to 2 and 4% by weight solution (1.7 and 3.6% by 
weight of active species on a dry coal basis). The experimental 
system incorporated an electrodynamic balance to hold single, free 
droplets, a counterpropagating pulsed laser heating arrangement, 
and both video and high speed cinematographic recording sys- 
tems. Data were obtained for ambient droplet evaporation by 





monitoring the temporal size, weight, and solids concentration 
changes. 49 refs., 31 figs. 


15912 (DOE/NBM-9011688) Tubing wastage in fluidized- 
bed coal combustors (TVA, 20 megawatt AFBC [Atmospheric 
Fluidized Bed Combustion] pilot plant): Final report. Witherell, 
C.E. Lawrence Livermore National Lab., CA (USA). Apr 1989. 58p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract W-7405- 
ENG-48. Order Number DE89011688. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

Study of TVA tubing samples representing both wastage- 
susceptible and wastage-resistant tube banks has indicated a 
wastage mechanism similar to that identified in previously-studied 
tube samples from Grimethorpe (UK). Metallurgical differences 
between the two TVA tube banks were also observed that are be- 
lieved relevant to their wastage response. Wastage appears to 
occur through exfoliation of protective oxide scale caused by im- 
pingement and abrasion of fluidized bed materials. There is no 
evidence that chemical effects of elements such as sulfur or chlo- 
rine are responsible for or contribute to the wastage process. The 
tube from the wastage-resistant tube bank, in contrast to the tubes 
that experienced wastage, formed an alloy-enriched layer at the 
scale/substrate interface that is apparently oxidation resistant and 
seems to protect the steel surface from mechanical impacts and 
abrasion of bed materials. 47 refs., 22 figs., 2 tabs. 


15913 (DOE/PC/79652-T3) L-star pulsed coal combustor 
for residential space heating: Quarterly progress report, 
November 1988—January 1989. Avco-Everett Research Lab., Ev- 
erett, MA (USA). Mar 1989. 14p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC22-87PC79652. Order Number 
DE90006170. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This quarter, substantial improvement in the coal carbon conver- 
sion was achieved. Specifically, for a scaled-down version of the 
residential combustor, coal carbon conversions exceeding 97 per- 
cent were realized, when utilizing methane as carrier gas for the 
coal. Design changes include insulation of the combustor, introduc- 
tion of a flame hokier, combustion air preheat and presence of an 
obstructing plate at the combustor exhaust port. Only the first two 
changes contributed towards substantial improvement in coal con- 
version. In addition, monitoring of CH, concentration in the exhaust 
gases gave a real time indication of the combustor performance. 
Finally, the results of experiments performed in this quarter con- 
tributed to design changes that have led to a combustor that has 
achieved the program goal of > 99 percent conversion of coal car- 
bon. 5 figs., 2 tabs. 


15914 (DOE/PC/79656-T1) Advanced atomization concept 
tor CWF [coal-water fuel] burning in small combustors: Final 
report. McHale, E.T.; Heaton, H.L.; Lippold, J.H. Jr. Atlantic Re- 
search Corp., Alexandria, VA (USA). Combustion Technology Dept. 
Sep 1989. 94p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC22-87PC79656. Order Number DE90005179. Availabie 
from NTIS, PC AO5/MF A01 - OSTI. 

Atlantic Research has undertaken a program to design, fabricate 
and test this new concept in coal-water fuel atomizers. The device 
employs two diametrically opposed jets of CWF which impinge on 
each other at high velocity. An air blast is directed at the impact 
zone of the two jets and the resulting high energy collision of all 
streams serves to break up the slurry fuel into fine droplets which 
are then directed by the air blast into the combustion zone. Proto- 
types of this atomizer have been built and tested under cold flow 
conditions using both water and CWF sprays. Based on the cold 
flow result with the prototypes, an atomizer has been fabricated for 
installation in a 1 MMBTU/H research “tunnel-type” furnace. A 
comprehensive testing program was conducted to evaluate the at- 
omizer under firing conditions. The parameters covered in the test 
plan included CWF firing rate, atomizing air pressure, secondary 
air preheat temperature, secondary air diffuser design, CWF vis- 
cosity and solid content, CWF preheat temperature, and coal type. 
The effects of these parameters on combustion efficiency have 
been determined. 3 refs., 20 figs., 26 tabs. 


15915 (DOE/PC/79915—-T7) Mechanisms of coal-water mix- 
ture combustion in fluidized beds: Technical progress report, 
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September 14, 1989-December 15, 1989. Brown, R.C. lowa 
State Univ. of Science and Technology, Ames, IA (USA). [1989]. 
11p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 


87PC79915. Order Number DE90006241. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The first quarter of FY 1990 was used to correct problems de- 
scribed in the previous progress report and to initiate a series of 
experiments on calcination and sulfation of coai-water-limestone 
mixtures (CWLM) in fluidized beds. Results aie discussed and 
compared to the burning of dry coal in a limestone bed. 10 refs., 5 


15916 (DOE/PC/88900-7) An engineering model for coal 
devolatilization: Quarterly report, September 15, 1989- 
December 15, 1989. Hickerson, J. (Department of Energy, 
Pittsburgh, PA (USA). Pittsburgh Energy Technology Center). Stan- 
ford Univ., CA (USA). High Temperature Gasdynamics Lab. Jan 
1990. 19p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FG22-88PC88900. Order Number DE90006794. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This research program aims for an engineering model for the 
evolution of volatile products from coal during pulverized coal com- 
bustion. The performance specifications include: (1) compatibility 
with the computational constraints of large-scale combustor simula- 
tors; (2) reliable predictions of the yields of noncondensible gases, 
tar, char, and unreacted coal for arbitrary thermal histories and 
ambient conditions; (3) predictions of the tar molecular weight dis- 
tribution and aromaticity throughout the technological operating 
domain; and (4) a mathematical framework for the influence of coal 
type. The program is organized into four tasks. The objective of 
Task 1 is an engineering model to account for the influence of am- 
bient pressure on the yields and tar molecular weight distributions, 
including an evaluation against reported devolatilization studies. 
While the engineering model does not explicitly account for varia- 
tions in coal type, the theory developed in Task 2 aims for a 
theoretical framework to handle them. It describes the complete 
distributions of molecular fragments from a depolymerizing macro- 
molecular network, the reintegration of nonvolatile fragments into a 
char lattice, and the simultaneous evolution of volatiles by flash 
distillation. In Task 3, the engineering model is supplemented with 
descriptions of the chemistry, heat and mass transport in the vicin- 
ity of individual coal particles, to model the initial stages of the 
combustion of entrained coal particles. Task 4 emphasizes heuristic 
treatments of coal type effects developed from the full depolymer- 
ization scheme (Task 2), and their evaluation against data. 14 refs., 
8 figs., 2 tabs. 


15917 (DOE/PC/88911-T3) Thermally induced structural 
changes in coal combustion: Quarterly progress report, Octo- 
ber 1, 1989-December 31, 1989. Gavalas, G.R.; Flagan, R.C. 
California Inst. of Tech., Pasadena, CA (USA). 17 Jan 1990. 49p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88911. Order Number DE90006244. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The effect of particle shape on char burnout is investigated in 
the limit of shrinking core combustion. As a first step, the particle 
temperature is assumed to proceed in the shrinking core regime 
and under conditions of negligible Stefan flow. The problem then 
reduces tc calculating the oxygen concentration field around a non- 
spherical particle with the oxidation reaction taking place on the 
external surface. This problem has been addressed by an analyti- 
cal technique and a numerical technique. An analytical technique 
known as “domain perturbation” was used to examine the change 
due to reaction in the shape of a slightly nonspherical, but axisym- 
metric, particle. It was found that the aspect ratio always increases 
with conversion, i.e., the particle becomes less spherical. A numer- 
ical technique, based on the “boundary integral” method was 
developed to handle the case of an axisymmetric particle with oth- 
erwise arbitrary shape. Numerical results are presented which 
again show the aspect ratio to increase with conversion. 8 refs. 


15918 (DOE/PC/90279-T16) Advanced coal-fueled combus- 
tor for residential space heating applications: Final report. 
Kwan, Y.; Chen, S.L.; Seeker, W.R. Energy and Environmental Re- 
search Corp., Irvine, CA (USA). Sep 1989. 190p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract AC22-86PC90279. Order 
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Number DE90006136. Available from NTIS, PC AO9/MF A01 - 
OSTI; GPO Dep. 

Recent technological developments offer the prospect that coal/ 
liquid mixtures or dry ultrafine coal can be utilized in residential 
space heating applications. The current program has as its objec- 
tive the development and performance verification of one or more 
coal slurry, ultrafine coal dust, or dual-fueled prototype combustors 
suitable for integration into a residential space heater. This pro- 
gram is organized into two phases: Phase 1, Combustor Definition, 
was to develop and evaluate several combustors; and Phase 2, 
Prototype Verification, was to utilize the results from the first phase 
to develop and test one or more combustors in the context of a 
prototype residential space heater system. This report documents 
the development efforts of Phase 1 and Phase 2. Successful de- 
velopment of the coal-fired combustor would promote coal as the 
fuel of choice and gain a potential market share in the residential 
space heating application. 11 refs., 75 figs., 10 tabs. 


15919 (IE-MOEI-88/0100, pp. 109) Modern utility boiler de- 
sign for low grade coals. Peet, W.J. (Babcodck & Wilcox 
Canada, Cambridge, Ontario (Canada)). Ministry of Energy and 
infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Recent developments in coal fired boilers tend toward the burn- 
ing of lower grade coals than those which had previously been 
acceptable. These lower grade coals present severe fouling and 
slagging potential, in contrast to the higher grade, bituminous 
coals. The lower grade coals also have higher ash and moisture 
contents and lower heating values. The newer boiler designs must 
be flexible to accommodate a variety of coals which will be fired 
during the lifetime of the plant. This is particularly true where in- 
digenous and relatively uncharacterized coals will be used, in 
some cases from mines which have not yet been opened. Modern 
boiler designs, which provide a reliable source of electric power 
are available to handle these lower ranked coals. These designs 
include all the relevant aspects of the pulverizers, burners, fur- 
naces, convection pass arrangements and auxiliary equipment. In 
this paper, the basic coal fuels technology and ranking, and the 
basic combustion philosophy are reviewed. Babcock & Wilcox’s ex- 
perience in designing for all types of coal is presented, including 
operating and testing results. Basic design parameters and the 
availiable methods to correlate boiler design with fuel characteris- 
tics are discussed. Applications of new technology, to improve 
knowledge of these fuels, and improvements in boiler design to ac- 
commodate these lower ranked coals are reviewed. (RP) 


15920 (RPC—AS/87/27) Investigations on peat energy for 
process heat and manganese production: Final report. Rob- 
son, R.; Salib, P. Research and Productivity Council, NB (Canada). 
19 Aug 1987. 58p. Contract EMR 51SQ.23216-6-€286. 
(MICROLOG-—89-05735). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Research was conducted to assess the possibility of energy gen- 
eration from peat using circulating fluidized bed combustion 
technology. Test work was carried out on both thermal grade and 
manganese-containing peat. The combustor was operated reliably 
with both peat types at varying excess air levels. The thermal peat 
achieved a high conversion of carbon to gaseous products (com- 
bustion efficiency of 97.8%) operating at an excess air level of 13.5 
and 40% moisture in the feed. Two tests with manganese peat 
were performed at reducing conditions of -15.6 and -35.6% excess 
air levels. High carbon conversions, (low carbon losses in the 
ashes) were obtained (93.7 and 94.7%, respectively). Reducing 
conditions for the manganese peat test were selected with a view 
to subsequent recovery of the metal from the ash, which could be 
an economically interesting proposition. 2 refs., 6 figs., 6 tabs. 


15921 Fluidization research at Morgantown Energy Technol 
ogy Center. Mei, J.S. (USDOE Morgantown Energy Technology 
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Center, WV (USA)); Nakaishi, C.V.; Rockey, J.M. pp. 600 of Pro- 
ceedings of the international symposium on multiphase flows. Fan, 
Z.Q.; Crowe, C.T Zhejing University Press, Hangzhou, China 
(1987). (CONF-870813—: Sino-US multiphase flows international 
symposium, Hangzhou (China), 3-5 Aug 1987). 

The Morgantown Energy Technology Center is conducting a 
research program in support of fluidized-bed programs. The funda- 
mental Fluidization Research Program is to provide in-depth, 
validated data and to develop a comprehensive predictive capabil- 
ity in terms of numerical models and engineering correlations. The 
program focus is on investigations using coarse particles and scal- 
able size units. Fossil energy fluidized-bed issues have been 
identified for coal combustion, surface coal gasification, and oil 
shale retorting. The program addresses these issues by sequen- 
tially investigating bed hydrodynamics, heat and mass transfer, and 
chemistry. This paper describes the initial bed hydrodynamics ef- 
forts which revolve around the characterization of flow regimes and 
transitions between regimes. The paper highlights tests that will be 
conducted using a 30 cm diameter atmospheric cold fluidized-bed 
and a 60 cm diameter pressurized warm fluidized-bed. 


15922 The effect of pressure and particle clustering on par- 
ticle entrainment velocity. Chitester, D.C. (USDOE Pittsburgh 
Energy Technology Center, PA (USA)); Zhang, J.Y. pp. 600 of Pro- 
ceedings of the international symposium on multiphase flows. Fan, 
Z.Q.; Crowe, C.T Zhejing University Press, Hangzhou, China 
(1987). (CONF-870813—: Sino-US multiphase flows international 
symposium, Hangzhou (China), 3-5 Aug 1987). 

The entrainment velocity in a fluidized bed is an important pa- 
rameter in determining the range of desirable operating velocities 
in circulating fluidization systems. At the present time, no informa- 
tion is available in the literature for predicting this parameter at 
elevated pressure. The authors describe two-dimensional, acrylic 
fluidized bed installed in a pressure vessel used in experiments to 
provide such information. Several different size distributions of coal 
and glass beads were studied at pressures up to 6485 kPa. From 
these experiments, some important information on entrainment ve- 
locity in pressurized fluidized beds was obtained. Empirical 
equations were developed to calculate the bed entrainment velocity 
for beds containing fine particles and beds containing coarse parti- 
cles. Also, important insights into the fine particle clustering 
phenomenon were obtained. 
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15923 (DOE/EIA-0035(89/10)) Monthly energy review, 
October 1989. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Energy Markets and End Use. 25 Jan 
1990. 137p. Sponsored by U.S. DOE Management & Administra- 
tion. Order Number DE90006281. Available from NTIS, PC A07/MF 
A01 - GPO - OSTI; GPO Dep. 

The Monthly Energy Review presents current data on production, 
consumption, stocks, imports, exports, and prices of the principal 
energy commodities in the United States. Also included are data 
on international production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powered facilities. 


15924 (IE-MOEI-88/0100, pp. 58) Regional impacts of the 
Cerrejon coal project in the Guajira, Colombia. Jonish, J. 
(Texas Tech. Univ., International Arid and Semiarid Land Studies 
Center, Lubbock, TX, (USA)). Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Jun 1988. (CONF-880609-: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

The purpose of this paper is to examine the effects of the El 
Cerrejon coal project, which is sponsored by the Colombian Gov- 
ernment and Exxon, so as to further the benefits and mitigate the 
adverse impacts of the project. Management policies and plans, 
and actual experience will be emphasized. The $3.2 billion El Cer- 
rejon coal project is cosponsored by Intercor (Exxon) and Carbocol 
(Colombia) in the Guajira, on the extreme north coast of Colombia. 





The region has limited infrastructure and a sparse population with 
limited formal education, and a significant Indian minority. The re- 
gional climate varies from semiarid to arid. Natural resources are 
abundant and proven coal deposits in the Cerrejon area alone ex- 
ceed 2 billion tons. The coal is of high quality in terms of heat 
content, and contains low sulfur and ash. The coal is directed to 
the export market. Regional benefits and costs of the project de- 
pend on resource management plans to mitigate adverse effects 
and to accentuate positive effects in the Guajira. Issues examined 
in the paper include traditional technology transfer effects (recruit- 
ment, training and employment), subcontracting performance, 
infrastructure and public service plans, and expenditures as well as 
identifiable social cost considerations including land acquisition and 
use, health and environmental effects. (RP) 


15925 (IE-NCSC-—89/0100) [Proceedings of] the World Coal 
Trade Conference. National Coal Supply Co. Ltd., Ramat Gan (Is- 
rael). Jun 1989. VP (CONF-8906110-: International conference on 
world coal trade, Tel Aviv (israel), 25-27 Jun 1989). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Unbound collection of lectures which are all contained on the 
same microfiche. 

Eight papers are included, entitled: - Trends in the shipping in- 
dustry - Coal price determination on the international market - Coal 
and environment in northern Europe - Enel’s purchasing policy - 
New sources of exported coal - Venezuela - Developments in the 
coal futures market (screen trading) - New approaches in coal trade 
- Multi-currency considerations in international coal trading. (RP) 


15926 (IE-NCSC—83/0100 vp) Coal price determination on 
the international market. McCloskey, G. (FT International Coal 
Report, (United Kingdom)). National Coal Supply Co. Ltd., Ramat 
Gan (Israel). Jun 1989. (CONF-8906110-: International conference 
on world coal trade, Tel Aviv (Israel), 25-27 Jun 1989). In /Pro- 
ceedings of] the World Coal Trade Conference. Available from 
COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The factors influencing coal prices are many and varied. Two ar- 
eas which are examined are the alternative fuels which compete or 
are about to compete with coal and the balance of supply of and 
demand for steam coal. Coal’s main current competitor is gas. 
However, gas reserves are limited. Venezuelan Orimulsion is likely 
to displace at least 10 million tonnes of coal annually and its recov- 
erable reserves of 270 billion barrels are equivalent to more than 
the entire South African coal reserves of 64 billion tonnes. The re- 
cently discovered reserves of heavy fuel oil in Venezuela and the 
Arab OPEC member countries total 200 billion barrels of crude oil, 
or over 8 times the US reserve. Few new coal sources are under 
development, which will supply an additional 24 million tonnes/y 
from plants currently under construction and about 40 million 
tonnes/y with the inclusion of those under advanced planning. 
These sources are in Indonesia, Venezuela, Australia, China, 
Colombia and the USA. In summary, the author concludes that 
coal demand is likely to outgrow supply. (RP) 


15927 (IE-NCSC—89/0100 vp) Enel’s purchasing policy. 
Perego, G. (Enel, Ente Nazionale per l’Energia Elettrica, Procure- 
ment & Contracts Div., (Italy)). National Coal Supply Co. Ltd., 
Ramat Gan (Israel). Jun 1989. (CONF-8906110—: international 
conference on world coal trade, Tel Aviv (Israel), 25-27 Jun 1989). 
In [Proceedings of] the World Coal Trade Conference. Available 
from COST] P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Enel imports supplies of high-quality coal for power generation 
from several sources. Approximately 90% of its requirements, 
amounting to 10 million tons per year, comes, about equally, from 
the USA and South Africa. The remainder comes from Poland, 
Colombia, Venezuela, China and Australia. A trial cargo of Indone- 
sian coal has been arranged in 1989. In selecting supply sources, 
Enel pays particular attention to the ratio between the sulfur con- 
tent and calorific value of the coal, and aims to diversify its sources 
and supply routes. Enel uses annual and long-term contracts and 
selects new suppliers by competitive bidding, followed by the ac- 
ceptance of trial cargoes. The quantities covered by Enel’s annual 
contracts fall between 200,000 and 1 million tons. (RP) 2 figs., 2 
tabs., 2 maps 
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15928 (IE-NCSC—89/0100 vp) Developments in screen deal- 
ing for spot thermal coal. Bariow, J.W. (Barlow Jonker Pty. Ltd., 
Sydney, NSW, (Australia)). National Coal Supply Co. Ltd., Ramat 
Gan (Israel). Jun 1989. (CONF-8906110—: International conference 
on world coal trade, Tel Aviv (Israel), 25-27 Jun 1989). In [Pro- 
ceedings of] the World Coal Trade Conference. Available from 
COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The new Spot Coal Screen Dealing System (SCSDS), which 
Bain Refco Coal Ltd and Barlow Jonker Pty Ltd have developed to 
provide dealers in Australia’s thermal coal market with timely price 
information, is discussed. The system provides recognized industry 
participants with a service through which they are able to have 
bids and offers for the sale and purchase of thermal coal at for- 
ward dates quoted on a Reuters screen for acceptance by other 
members of the SCSDS. The service will operate 24 hrs per day 
and will include the development of standard spot FOBT and C&F 
coal contracts, on which contracts for all sales and purchases 
throughout the system will be based. (RP) 1 tab. 


15929 (IE-NCSC—89/0100 vp) New approaches in coal 
trade. Kolitz. J. (National Coal Supply Corp. Ltd., Ramat Gan, (Is- 
rael)). National Coal Supply Co. Ltd., Ramat Gan (israel). Jun 
1989. (CONF-8906110—: International conference on world coal 
trade, Tel Aviv (Israel), 25-27 Jun 1989). In [Proceedings of] the 
World Coal Trade Conference. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Aspects of the conversion from oil to coal are discussed, with 
special emphasis on industrial consumers. The world steam trade 
has grown from 20 million tons/y before the 1973 energy crisis to 
140 million tons/yr today and the growth is continuing. In Israel, the 
proportion of coal-generated electricity has grown from under 2% in 
the early 1980s to 50% today. Israel's annual coal consumption is 
about 3.5 million tons, of which 95% is for electricity generation 
and the balance for industrial use, mainly in cement manufacture. 
In 1990 and 1991 the 1st and 2nd 550 MW units of the Ashgelon 
power station will start to operate and from mid-1991 the Ashqelon 
station will consume about 2.5 million tons annually out of a na- 
tional total of about 5.5 million tons. The introduction of 2 more 550 
MW units in 1995-96 will raise the total annual consumption to 7.5 
million tons. In Israeli industry, the potential for coal introduction, to 
replace oil, totals about 1 million tons/y. Proposed measures to 
overcome industrial consumer resistance to converting to coal, 
which is largely due to the unpredictability of the relative prices, in- 
clude linkage of the prices of coal and oil. (RP) 


15930 (NEI-SE-52) Coal89. Report on existing and 
planned use of coal. Statens Energiverk, Stockholm (Sweden). 31 
Aug 1989. 61p. (In Swedish). Order Number DE90748542. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01. 

The use of coal and coke in Sweden during 1988, and some 
tendencies for 1989, is reviewed. All coal plants using at least 
1000 tons of coal or coke for energy production or process heat 
are listed. Transport and environmental aspects of the coal use is 
also accounted for. Total use of energy coal was 2.68 Mtons and 
of metallurgical coal 1.24 Mtons. 
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15931 (ISU-90005951) Health and environmental effects of 
refuse derived fuel (RDF) production and RDFicoal co-firing 
technologies. O'Toole, J.J.; Wessels, T.E.; Lynch, J.F.; Fassel, 
V.A.; Lembke, L.L.; Kniseley, R.N.; Norton, G.A.; Junk, G.A.; 
Richard, J.J.; Dekalb, E.L. Ames Lab., IA (USA). Oct 1981. 123p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract W-7405-ENG-82. Order Number DE90005951. Available from 
NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

Six facilities, representing the scope of different co-firing 
techniques with their associated RDF production systems were re- 
viewed in detail for combustion equipment, firing modes, emission 
control systems, residue handling/disposal, and effluent wastewater 
treatment. These facilities encompass all currently operational or 
soon to be operational co-firing plants and associated RDF produc- 
tion systems. Occupational health and safety risks for these plants 
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were evaluated on the basis of fatal and nonfatal accidents and 
disease arising from the respective fuel cycles, coal and RDF. Oc- 
cupational risks include exposure to pathogenic organisms in the 
workplace. Unusual events that are life threatening in the RDF pro- 
cessing industry (e.g., explosions) are also discussed and remedial 
and safety measures reviewed. 80 refs., 4 figs., 30 tabs. 


02 PETROLEUM 
Refer also to citation(s) 16782, 16783 


15932 (DOE/BC/14483-2) Natural resources information 
system for the state of Oklahoma: Progress report, June 22, 
1989-September 21, 1989. Mankin, C.J. Oklahoma Geological 
Survey, Norman, OK (USA). [1989]. 4p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-89BC14483. Order Number 
DE90006320. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Short communication. OKLAHOMA/resources; RESOURCES/ 
information systems; OKLAHOMA; RESOURCES; PETROLEUM; 
NATURAL GAS; PROGRESS REPORT 


0202 Reserves, Geology, and Exploration 
Refer also to citation(s) 15944, 16784 


15933 (DOE/BC/14251—4) ANNEX Il - reservoir characteri- 
zation and enhanced oil recovery research: Quarterly report, 
June 1, 1989-August 31, 1989. Pope, G.A. (Texas Univ., Austin, 
TX (USA). Dept. of Petroleum Engineering); Lake, L.W.; Schechter, 
R.S. Texas Univ., Austin, TX (USA). Dept. of Petroleum Engineer- 
ing. [1989]. 30p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FG22-89BC 14251. Order Number DE90006612. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The objective of this project is to increase our understanding of 
EOR processes as they relate to realistic reservoir settings for in- 
creased efficiencies and decreased risks in known reservoirs in the 
State of Texas. The primary activities of the Project will include: (1) 
systematic reservoir characterizations, (2) modeling and scaleup of 
chemical flooding techniques, and (3) gaining a broader under- 
standing and providing fundamental information on CO>2-surfactant 
phase behavior. Results are discussed. 21 figs. 


15934 (DOE/BC/14403-T1) Characterization of oll and gas 
reservoir heterogeneity: Third quarterly report, October 15, 
1989—January 15, 1990. Texas Office of the Governor, Austin, TX 
(USA). [1990]. 8p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FG22-89BC 14403. Order Number DE90006911. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Progress in the third quarter of research funded under the aus- 
pices of MOU Annex | is summarized with respect to the seven 
main subtask areas. These subtask areas are (1) definition of the 
distribution of carbonate sandbar facies for Grayburg reservoirs; (2) 
definition of three-dimensional geometry of carbonate sand bodies; 
(3) analysis of engineering and petrophysical attributes of reservoir 
flow units; (4) development and testing of extended conventional 
oil recovery strategies; (5) characterization of gas reservoirs; (6) 
geologic and engineering characterization of generic gas reservoir 
types; and (7) refinement of exploitation strategies. Key areas of 
progress for the third quarter concern subtasks 2, 3, 5, and 6. 2 
refs. 


15935 (DOE/FE-0155-Exec.Summ.) Report to the Congress 
on alternative financing methods for the Strategic Petroleum 
Reserve: Executive summary. USDOE, Washington, DC (USA). 
1 Feb 1990. 27p. Sponsored by U.S. DOE Fossil Energy. Order 
Number DE90006380. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Under current practice, the Federal Government owns the Strate- 
gic Petroleum Reserve (SPR) crude oil and the storage facilities. 
The funds to acquire and maintain the reserve generally have been 
derived from normal Federal budget resources; $20 billion in ap- 
propriated funds have thus far been made available. During 1989, 
in Public Law No. 101-46, the Congress extended the EPCA au- 
thorities until April 1, 1990 and required the Department of Energy 
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(DOE) to conduct a study of alternative ways of financing the re- 
serve, with a final report on the study to be submitted by February 
1, 1990. The Administration decided to undertake the study of al- 
ternative SPR financing methods in conjunction with a parallel 
study of SPA size, through an Interagency Steering group, chaired 
by the DOE Deputy Under Secretary. Day-to-day responsibility for 
the study was assigned to an Interagency Working Group com- 
prised of representatives of interested Federal agencies. Study 
activitios are described. 4 tabs. 


15936 (DOE/FE-0155-Vol.1) Report to the Congress on 
alternative methods for the Strategic Petroleum Reserve: Vol- 
ume 1, Study and appendices. USDOE, Washington, DC (USA). 
1 Feb 1990. 443p. Sponsored by U.S. DOE Fossil Energy. Order 
Number DE90005809. Available from NTIS, PC A19/MF A01 - 
OSTI; GPO Dep. 

The purpose of this study is to fulfill the requirements of Public 
Law No. 101-46, approved June 30, 1989. The study describes 
and evaluates alternative methods for financing the future expan- 
sion of the Strategic petroleum Reserve (SPR), both to the current 
target level of 750 million barrels and to potential future levels of 
up to one billion barrels. 


15937 (INIS-mf—11574, pp. 77) lsotope-geochemical zoning 
of hydrocarbons on the territory of Azerbajan on the basis of 
temperature data. Azizov, T.S. (Azerbajdzhanskij Gosudarstvennyj 
Univ., Baku (USSR)); Guseinzadeh, R.A. Bergakademie, Freiberg 
(German Democratic Republic). 1989. (CONF-8809444-: Freiberg 
isotope colloquium, Freiberg (German Democratic Republic), 6-10 
Sep 1988). In Synopses of the Freiberg 1988 isotope colloquium. 
Order Number DE90615634. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Poster presentation. HYDROCARBONS/isotope ratio; CARBON 
13; HYDROCARBONS; PETROLEUM; TEMPERATURE DEPEN- 
DENCE 


15938 (LP/RB-YM32-1/83-5-1988-11E) Eastcoast offshore 
oll and gas development. Dakers, S. Canada Library of Parlia- 
ment, Ottawa, ON (Canada). Research Branch. 12 May 1983. 20p. 
(MICROLOG-89-05438). Available from PC Canadian Government 
Publishing Centre, Supply and Services Canada, Ottawa, ON, CAN 
K1A OS9; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

The paper describes the discovery of new oil and natural gas 
fields in the eastcoast offshore region of Canada. In particular, two 
important fields, Venture natural gas field and Hibernia oil field, off 
Newfoundland are discussed. The jurisdictional dispute between 
the federal government and Newfoundland are described. The eco- 
nomic and social benefits in terms of local employment, in the 
construction, supply and servicing of rigs and production platforms 
are highlighted. Given the severe climatic conditions in which drill 
rigs operate, the problems of safety of offshore drilling activities, 
and some other concerns for the socio-economic impact of oil and 
gas development in the region are also described. 4 refs. 


15939 (LP/RB—-YM32-1/83-5-1988-11F) Eastcoast offshore 
oll and gas development. Dakers, S. Canada Library of Parlia- 
ment, Ottawa, ON (Canada). Research Branch. 12 May 1983. 23p. 
(MICROLOG-89-05438). Available from PC Canadian Government 
Publishing Centre, Supply and Services Canada, Ottawa, ON, CAN 
K1A OS9; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

The paper describes the discovery of new oil and natural gas 
fields in the eastcoast offshore region of Canada. In particular, two 
important fields, Venture natural gas field and Hibernia oil field, off 
Newfoundland are discussed. The jurisdictional dispute between 
the Federal government and Newfoundland are described. The 
economic and social benefits in terms of local employment, in the 
construction, supply and servicing of rigs and production platforms 
are highlighted. Given the severe climatic conditions in which drill 
rigs operate, the problems of safety of offshore drilling activities, 
and some other concerns for the socio-economic impact of oil and 
gas development in the region are also described. 4 refs. 





15940 (NIPER-439) Integrated methodology for construct- 
ing a quantified hydrodynamic model for application to clastic 
petroleum reservoirs. Honarpour, M.M.; Schatzinger, R.A.; Sz- 
pakiewicz, M.J.; Jackson, S.R.; Sharma, B.; Tomutsa, L.; Chang, 
M.M. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (USA). Jan 1990. 156p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FC22-83FE60149. Order Number 
DE90000211. Available from NTIS, PC AO8&/MF A01 - OSTI; GPO 
Dep. 

A comprehensive, multidisciplinary, stepwise methodology is de- 
veloped for constructing and integration geological and engineering 
information for predicting petroleum reservoir performance. This 
methodology is based on our experience in characterizing shallow 
marine reservoirs, but it should also apply to other deposystems. 
The methodology is presented as Part 1 of this report. Three major 
tasks that must be studied to facilitate a systematic approach for 
constructing a predictive hydrodynamic model for petroleum reser- 
voirs are addressed: (1) data collection, organization, evaluation, 
and integration; (2) hydrodynamic model construction and verifica- 
tion; and (3) prediction and ranking of reservoir parameters by 
numerical simulation using data derived from the model. 39 refs., 
62 figs., 13 tabs. 


15941 (OMNR-89-06309) Oil and gas exploration, drilling 
and production summary, 1985. Oil and gas, paper 8. Carter, 
T.R.; Trevail, R.A. Ontario Ministry of Natural Resources, Toronto, 
ON (Canada). 1989. 218p. (MICROLOG—89-06309). Available from 
PC Publications Ontario, 880 Bay St, 5th Floor, Toronto, ON, CAN 
M7A 1N8; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This annual report contains information compiled from records 
submitted by licensed operators for the 1985 calendar year. The 
report covers the highlights of the year, activity in leasing, geo- 
physical and geochemical areas, drilling, production, natural gas 
storage, and salt cavern storage. Highlights of the year include 
combined exploratory and development drilling of 199 wells with a 
success rate of 53%. This resulted in 5 new oil wells and 18 gas 
wells in exploratory drilling, and 49 gas wells and 21 oil wells com- 
pleted as producers. Offshore drilling continued in Lake Erie. The 
Devran project began in this year, a joint project between Devran 
Petroleums Ltd. and Shell Canada Resources Ltd. using a gravity- 
assisted oil drainage technique to attempt to recover a large 
percentage of the estimated 2.1 million cubic metres of oil remain- 
ing in the abandoned Sarnia-London Road oil pool. 23 tabs., 29 
figs., 11 refs. 


15942 (OMNR-89-06311) Oil and gas exploration, drilling 
and production summary, 1984. Oil and gas, paper 7. Trevail, 
R.A.; Pakvis, P.J.; Brown, S. Ontario Ministry of Natural Resources, 
Toronto, ON (Canada). 1989. 196p. (MICROLOG-—89-06311). Avail- 
able from PC Publications Ontario, 880 Bay St, 5th Floor, Toronto, 
ON, CAN M7A 1N8; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This annual report contains information compiled from records 
submitted by licensed operators for the 1984 calendar year. The 
report covers the highlights of the year, activity in leasing, geo- 
physical and geochemical areas, drilling, production, natural gas 
storage, and salt cavern storage. Highlights of the year included 
the drilling of 200 wells with an overall success rate of 47% in com- 
bined exploratory and development drilling. Phase 3 of a 3-year 
study to evaluate the potential reserves of conventional gas and oil 
in Ontario was completed in this year. 24 tabs., 29 figs., 5 refs. 
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Refer also to citation(s) 15932, 15940, 15941, 16031 


15943 (DOE/BC/14126—-14) Modification of chemical and 
physical factors in steamflood to increase heavy oil recovery: 
Annual report, October 1, 1988-September 30, 1989. Yortsos, 
Y.C. University of Southern California, Los Angeles, CA (USA). 
Dept. of Petroleum Engineering. Feb 1990. 159p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FG22-87BC14126. Order 
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Number DE90000214. Available from NTIS, PC AO8/MF A01 - 
OSTI; GPO Dep. 

This report summarizes research progress made during the pe- 
riod October 1, 1988-September 30, 1989. We report advances in 
the following general areas: (1) chemical-steam simulation model, 
(2) vapor-liquid flow in porous media, (3) foam flow in porous me- 
dia, (4) caustic flooding at elevated temperatures, and (5) reservoir 
heterogeneity. Additional efforts have been devoted in the last 
quarter of the past year in upgrading and debugging the simulator. 
New features were added in three-phase relative permeabilities, 
the vertical equilibrium and the phase behavior subroutines. 123 
rets., 79 figs., 2 tabs. 


15944 (DOE/BC/14126-15) A study of steady-state steam- 
water counterflow in porous media. Satik, C.; Pariar, M.; 
Yortsos, Y.C. University of Southern California, Los Angeles, CA 
(USA). Dept. of Petroleum Engineering. Feb 1990. 48p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract FG22-87BC14126. Or- 
der Number DE90000215. Available from NTIS, PC A04/MF A01 - 
OSTI; GPO Dep. 

Vapor-liquid counterflow in porous media arises in processes 
such as heat pipes, oil recovery and geothermal systems. Previous 
studies analysed these phenomena in separate contexts. This pa- 
per presents a unified description from which previous models 
result as limiting cases. The analysis includes capillarity, heat con- 
duction, and Kelvin effects. The importance of each term to various 
processes is examined. Significantly, it is found that the critical 
heat flux is not constant but increases with decreasing permeabil- 
ity. A threshold permeability is identified below which steady states 
may not exist. Analogous conclusions are reached regarding liquid- 
dominated geothermal systems. 24 refs., 15 figs. 


15945 (NIPER-420) FY 90 annual research pian. National 
Inst. for Petroleum and Energy Research, Bartlesville, OK (USA). 
Jan 1990. 109p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FC22-83FE60149. Order Number DE90000210. Available 
from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

The National Institute for Petroleum and Energy Research 
(NIPER) was established by the DOE to perform contract research 
for government and industrial clients. The emphasis of the DOE 
program is immediate near- and mid-term concerns of domestic oil 
and gas producibility. Its primary purpose is to improve the funda- 
mental understanding of domestic oil and gas resources and the 
chemical, physical, and biological phenomena that govern the 
occurrence and recovery of these resources in addition to their as- 
sociated environmental issues. The near-term objective of the DOE 
program is to maintain access to resources presently being pro- 
duced in domestic oil and gas fields, and to decrease the rate of 
decline of domestic production. NIPER projects in chemical flood- 
ing, gas injection, steam injection, and microbial EOR address 
near-term concerns of domestic oil production. Further, problems 
associated with the utilization of heavier fossil feedstocks are being 
addressed. The mid-term objective of the DOE program is to maxi- 
mize the recovery efficiency of discovered oil and gas through 
improved understanding of the resource and to develop advanced 
extraction and instrumentation techniques. The objective also em- 
phasizes an expanded understanding of the environment. NIPER 
projects dealing with the quantification of reservoir heterogeneities, 
pore structure analysis, and fluid flow in porous media are de- 
signed to improve extraction technologies. 3 figs., 3 tabs. 


15946 (NIPER-441) The effects of rock characteristics on 
relative permeability. Maloney, D.R.; Honarpour, M.M.; 
Brinkmeyer, A.D. National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (USA). Jan 1990. 29p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FC22-83FE60149. Order Num- 
ber DE90000212. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The goal of the work was to characterize two sandstone samples 
to the extent that differences in relative permeabilities could be at- 
tributed to differences in petrophysical or rock/fluid characteristics. 
Berea and Bentheimer sandstones were selected as the samples 
for this study because of their similar absolute permeabilities but 
slightly different petrographical properties. The samples were 
tested extensively to evaluate petrographic, rock/fluid, and perme- 
ability characteristics. Petrographic analyses included x-ray 
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diffraction (XRD); cation exchange capacity (CEC); and micro- 
scopic evaluation by scanning electron microscope (SEM), visual 
and computer-assisted image analysis. Rock/fluid tests included 
mercury injection capillary pressure, centrifuge capillary pressure 
and wettability, Amott tests, and resistivity tests. Permeabilities 
evaluated included absolute permeabilities measured with gas and 
with brine; two-phase gas-water, oil-water, and gas-oil relative per- 
meabilities; and three-phase gas-oil-water relative permeabilities. 3 
refs., 9 figs., 3 tabs. 


15947 (NIPER-446) Design and optimization of phosphate- 
containing alkaline flooding tormuiations. French, T.R. National 
inst. for Petroleum and Energy Research, Bartlesville, OK (USA). 
Feb 1990. 31p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC22-83FE60149. Order Number DE90000217. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The effects of divalent ions on the interfacial tension (IFT) behav- 
ior of optimized formulations that include phosphate ions, and the 
effects of several parameters on surfactant adsorption and trans- 
port through porous media are the topics of this report. The phase 
behavior and interfacial activity of mixtures containing sodium 
phosphate, sodium carbonate, sodium bicarbonate, surfactant, and 
crude oils were studied at three pH levels in order to identify com- 
binations that produce interfacial activity. Three crude oils with total 
acid numbers (TAN) that range from very low to moderate were 
tested. Optimal salinities were found for producing the best interfa- 
cial activity with all three crude oils and the phosphate-containing 
surfactant-enhanced alkaline chemical system, and low levels of 
calcium ions had no detrimental effect on the IFT behavior. Core- 
flood experiments were performed with an anionic surfactant that is 
designed for use in EOR applications. 15 refs., 29 figs., 6 tabs. 


15948 (NIPER-449) Selection and design of ethoxylated 
carboxylates for chemical flooding. Strycker, A. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (USA). Jan 
1990. 6ip. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FC22-83FE60149. Order Number DE90000213. Available from 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

The primary objective of this study was to identify surfactants po- 
tentially useful in recovering additional oil from depleted reservoirs. 
The goals included identifying promising classes of surfactants that 
have received minimal research attention to date, evaluating some 
selected subset of these surfactants with specific structural proper- 
ties to characterize their overall solution behavior, and prioritizing 
the many factors known to affect interfacial properties of these par- 
ticular surfactants. The latter goal placed in proper perspective the 
relative importance of each independent variable, maximized the 
efficiency of any further laboratory investigation, avoided ruling out 
potentially influential factors by the investigator prior to experimen- 
tation, and identified any factors that may uniquely effect positively 
or negatively the surfactants being evaluated in this study. 56 refs., 
8 figs., 18 tabs. 


15949 (NOIA-89-05124, pp. 78-99) Installation of process 
plants on existing semisub units rationalized. Rolfsman, H. 
(GVA international Ltd., London (England)). Newfoundland Ocean 
Industries Association, St. John’s, NF (Canada). 1989. (CONF- 
8906281—: Newfoundland offshore: project issues, St. John’s 
(Canada), 6-8 Jun 1989; MICROLOG-89-05124). In Proceedings 
of NOIA [Newfoundland Ocean Industries Association] conference 
‘89. Available from PC Newfoundland Ocean Industries Assn., 
P.O. Box 487, St. John’s, NF, CAN A1C 5K4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; 
MF $10 CAN. 

A cost-effective method to convert an existing semi-submersible 
drilling vessel to a floating production vessel is presented. The con- 
cept is applicable to any two pontoon semi-submersible of suitable 
size and quality for the area of interest. The concept is character- 
ized of a steel structure extension of the semi-sub design large 
enough to carry a modular process plant with all utilities. The ex- 
tension is built of an easy-to-fabricate stiffened plate steel structure 
possible to fabricate at any recognized shipyard building ocean- 
going ships. On top of this structure a prefabricated process module 
is lifted on, hooked-up and commissioned by an offshore fabricator. 
The concept as well as a case study where a 30,000 barrels per 
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day, process facility installed on a third generation drilling rig of 
Pacesetter type, is described. Influences on stability, motion and 
station keeping are also commented upon. 8 figs., 4 tabs. 


15950 (NOIA-89-05124, pp. 31-54) Production vessel de- 
sign for ice infested waters. Newfoundland Ocean Industries 
Association, St. John’s, NF (Canada). 1989. (CONF-8906281-: 
Newfoundland offshore: project issues, St. John’s (Canada), 6-8 
Jun 1989; MICROLOG—89-05124). in Proceedings of NOIA [New- 
foundiand Ocean Industries Association] conference '89. Available 
from PC Newfoundland Ocean Industries Assn., P.O. Box 487, St. 
John's, NF, CAN A1C 5K4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The environmental conditions in the Grand Banks region off the 
east coast of Newfoundiand are characterized by a wind wave 
regime and frequent intense storms which are equivalent in sever- 
ity and frequency to those in the North Sea. Temperature, sea 
state, and wind conditions make superstructure icing a possibility. 
Sea ice can be expected over parts of the Grand Banks between 
February and April. Sea ice intrusion at current welisites averages 
about 40 days every 3 years. The Grand Banks region is in the 
path of drifting icebergs which are calved from the north glaciers 
and drift south with the Labrador current. This paper addresses the 
major features and design aspects of floating production platforms 
particuiariy when designed for service in ice-infested waters. Both 
the monohull (ship shape vessel) and the semi-submersible floating 
production concepts are used as examples of floating production 
vessel design in ice-infested waters. It is concluded that with to- 
day’s subsea technology and floating production development, it is 
both feasible and viable to develop offshore oil production fields in 
iceberg-infested waters with reasonable capital cost expenditures 
and minimum environmental consequences. 14 figs. 


15951 (NOIA—89-05124, pp. 1-30) Deep water field develop- 
ments in Brazil. Rossetto, |.J. (Petrobras (Brazil)). Newtoundiand 
Ocean Industries Association, St. John’s, NF (Canada). 1989. 
(CONF-8906281-: Newfoundland offshore: project issues, St. 
John’s (Canada), 6-8 Jun 1989; MICROLOG-89-05124). In Pro- 
ceedings of NOIA [Newfoundland Ocean Industries Association] 
conference ’89. Available from PC Newfoundland Ocean Indus- 
tries Assn., P.O. Box 487, St. John’s, NF, CAN A1C 5K4; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

The development of oil production systems for two giant offshore 
oilfields, the Albacora and Marlim fields in Brazil, is discussed. 
These fields, situated in waters 200 m to 2,000 m deep, are esti- 
mated to bear jointly 18 billion cubic meters of associated gas. The 
development of the Albacora field was initiated in 1987, with a pilot 
system comprising six wells, producing 18,000 barrels of oil per 
day. Similarly the Marlim field development is being started with a 
pilot floating production system with satellite wells to be completed 
at water depths from 600 to 800 m. This pilot is scheduled to be 
on stream by the second semester of 1990. A review of PETRO- 
BRAS experience in designing and operating the FPS is provided 
including figures on capital and operating costs of the Albacora 
and Marlim initial development phases and a discussion of the 
main technological challenges which will have to be met in the cost 
effective development and operation of the fields. 3 refs., 12 figs., 
1 tab. 


15952 (NOIA-89-05124, pp. 190-209) Construction phase 
certification requirements. Manning, J. (Offshore Certification 
Bureau, London (England)). Newfoundiand Ocean Industries Asso- 
ciation, St. John’s, NF (Canada). 1989. (CONF-8906281-: 
Newfoundland offshore: project issues, St. John’s (Canada), 6-8 
Jun 1989; MICROLOG-89-05124). In Proceedings of NOIA [New- 
foundiand Ocean Industries Association] conference ’89. Available 
from PC Newfoundland Ocean Industries Assn., P.O. Box 487, St. 
John's, NF, CAN A1C 5K4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The paper reviews the development of the concrete construction 
of tower structures for the North Sea. It describes the behaviour of 
reinforced and prestressed concrete in the marine environment. 





Techniques for assessing compatibility of aggregates and cement 
to produce durable insitu concrete structures, and method of as- 
sessing the performance of reinforced concrete structures are 
discussed. The OCB (Offshore Certification Bureau) was formed in 
the U.K. in 1976. It is authorised by the Secretary of State to issue 
Certificates of Fitness for Offshore Installations in the U.K. sector 
of the North Sea and North Atlantic. As general consulting engi- 
neers, the parent companies of OCB have wide experience in 
structural and civil engineering design and supervision in all fields, 
and particularly in concrete construction. Technical control by Certi- 
fication is common in manu fields as is the growing area of 
assessment of quality systems. OCB’s approach to these tasks, to- 
gether with brief technical notes on control of steel and concrete 
construction, and inservice inspections, are described. It is recom- 
mended that certification authority should be involved at an early 
stage in the formulation of quality plans for all aspects of cement 
construction and that proposals for inservice inspections should be 
addressed at the design stage so that instrumentation and areas 
for periodic monitoring can be suitably incorporated in the detailing. 
Owners, operators, designers and constructors, as well as legisla- 
tive bodies should benefit from technical input and control, made 
available through certifying schemes. 9 refs. 


15953 (NOIA-89-05124, pp. 172-189) A modern certification 
scheme. Foyen, L. (Det Norske Veritas (Canada) Ltd., Calgary, AB 
(Canada)). Newfoundland Ocean Industries Association, St. John’s, 
NF (Canada). 1989. (CONF-8906281-—: Newfoundland offshore: 
project issues, St. John’s (Canada), 6-8 Jun 1989; MICROLOG— 
89-05124). In Proceedings of NOIA [Newfoundland Ocean 
Industries Association] conference ’89. Available from PC New- 
foundiand Ocean Industries Assn., P.O. Box 487, St. John’s, NF, 
CAN A1C 5K4; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

Third party certification is increasingly being specified in legisia- 
tion for offshore developments. ‘1e paper describes some of the 
practical problems and methods for handling the third party certifi- 
cation or Certifying Authority role for offshore development 
projects. The building, installation and operation offshore installa- 
tions represent very large projects. The primary purpose of third 
party certification is to obtain independent assessment of all the 
important aspects of the project, thus increasing the confidence of 
other interested parties that correct design, engineering, installa- 
tion, commissioning and opeeration procedures are applied. The 
Certifying Authority is involved in the following types of activities: 
design review, durvey during components manufacture, survey dur- 
ing installation and UK, Canada, and NOrway are also discussed. 
7 refs., 6 figs. 


15954 (NOIA-89-05124, pp. 134-171) A cost effective new 
build semi-submersible. Lang, C. (Seaways Engineering (UK) 
Ltd., London (England)); Ryan, B. Newfoundland Ocean Industries 
Association, St. John's, NF (Canada). 1989. (CONF-8906281-: 
Newfoundland offshore: project issues, St. John’s (Canada), 6-8 
Jun 1989: MICROLOG-89-05124). In Proceedings of NOIA [New- 
foundiand Ocean Industries Association] conference ‘89. Available 
from PC Newtoundiand Ocean Industries Assn., P.O. Box 487, St. 
John’s, NF, CAN A1C 5K4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The design of an ultra-simple drilling rig is described which, 
while being inexpensive to produce, would satisfactorily meet all 
safety and performance requirements, be quick and easy to build, 
and economical to operate and maintain. The design utilizes 
pre-fabricated high strength steel box girders assembied into an in- 
tegrated structure. Builders use only the techniques and equipment 
already installed in shipyards for the construction of large tankers; 
only welding procedures, specifications, and equipment familiar to 
shipbuilders are used. The present design is new only in the sense 
that it applies commonly used shipbuilding technology to semi- 
submersibles. Tests performed on the design vessel included 
hydrodynamic analysis and measurements of vessel stability; the 
security of the mooring system was also tested. The vessel passed 
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all tests. It was concluded that existing semi-submersibles are un- 
necessarily complex and expensive and that semis could easily be 
designed to exploit traditional shipyard practices. 23 figs. 


15955 (NOIA-89-05124, pp. 100-133) Concrete semi 
submersible for the Grand Banks. Germain, G. (Bouygues 
Offshore Canada Ltd., Montreal, PQ (Canada)). Newfoundland 
Ocean Industries Association, St. John’s, NF (Canada). 1989. 
(CONF-8906281—: Newfoundiand offshore: project issues, St. 
John’s (Canada), 6-8 Jun 1989; MICROLOG-—89-05124). In Pro- 
ceedings of NOIA [Newfoundland Ocean Industries Association] 
conference ’89. Available from PC Newfoundland Ocean Indus- 
tries Assn., P.O. Box 487, St. John’s, NF, CAN A1C 5K4; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

Short communication. OFFSHORE PLATFORMS/evaluation; 
CONCRETES; ICE; OFFSHORE DRILLING; EVALUATION 


15956 (NOIA-89-05124, pp. 296-310) A maintenance sys- 
tem designed for low cost operations. Stuland, K.M. (NO-HA 
Engineering A/S (Norway)). Newfoundland Ocean Industries Asso- 
ciation, St. John’s, NF (Canada). 1989. (CONF-8906281-: 
Newtfoundiand offshore: project issues, St. John’s (Canada), 6-8 
Jun 1989; MICROLOG-89-05124). In Proceedings of NOIA [New- 
foundiand Ocean Industries Association] conference ‘89. Available 
from PC Newfoundiand Ocean Industries Assn., P.O. Box 487, St. 
John’s, NF, CAN A1C 5K4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This paper outlines a strategy for ogranizing maintenance when 
effective maintenance is function of a proven technology. This 
strategy incorporates formal quality control principlas and includes 
the following features: analysis of maintenance operations so that 
unnecessary maintenance can be eliminated and time between 
overhaul can be optimized on the basis of demonstrated need; de- 
velopment of a maintenance information system which provides 
necessary information both on spare parts and technical legends; 
and use of multidiciplinary maintenance organization which utilizes 
both operator production personne! and maintenance personnel in 
maintenance operations. 


15957 (NOIA-89-05124, pp. 269-280) The application of 
quality assurance to Hibernia: The operator's viewpoint. 
Copeland, J. (Mobil Research and Development Corp. St. John's 
(Canada)). Newfoundland Ocean Industries Association, St. John’s, 
NF (Canada). 1989. (CONF-8906281-: Newfoundiand offshore: 
project issues, St. John’s (Canada), 6-8 Jun 1989; MICROLOG— 
89-05124). In Proceedings of NOIA [Newfoundland Ocean 
Industries Association] conference ’89. Available trom PC New- 
foundiand Ocean Industries Assn., P.O. Box 487, St. John's, NF, 
CAN A1C 5K4; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

Design and construction projects for offshore production facilities 
have special quality assurance and quality control requirements. 
This paper provides a discussion of the elements of a formal qual- 
ity assurance program applied to project suppliers and contractors. 
Quality assurance is defined in this paper as conformance to speci- 
fications. Such a program includes the following facets. Preparation 
of technical specifications by the contracting organization to govem 
design, selection of equipment and materials, construction and in- 
stallation. These specifications also reference relevant regulations 
and industrial codes and standards. Quality standards for the 
project and for the contractor are also detailed and contractors. A 
manual for the implementatio nof quality standards by the contrac- 
tor is provided. This manual provides assistance in developing 
internal requirements and meeting specifications. To insure tat work 
is done to specifications, there are review processes by both client 
and contractor which consist of inspections, quality audits and cer- 
tification. Quality assurance practices may cause some difficulty for 
contractors on implementation but properly applied they should 
save money by improving the quality of all components and de- 
creasing the amount of rework. 
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15958 (PCCIM-CE-02786-2.vols, pp. 15, Paper 89-40- 
5) Analysis of one-dimensional rich gas displacements with 
an equation of state simulator. Sibbald, L.R. (Shell Canada 
(Canada)); Novosad, Z.; Costain, T.G. Petroleum Society of CIM 
(Canada). 1989. (CONF-8905249-: 40. annual technical meeting 
of the Petroleum Society of the Canadian Institute of Mining and 
Metallurgy (CIM), Banff (Canada), 28-31 May 1989; CE-02786). in 
Building on 40 years of achievement: Volumes 1 and 2. Available 
from Petroleum Society of the CIM, c/o AMOCO Canada, Box 200, 
Calgary, AB, CAN T2P OH8. Prices: $80.00 CAN. 

Injeciion of enriched natural gas is widely applied in Alberta as a 
means to effect a miscible displacement process for improved oil 
recovery. The level of natural gas enrichment required for dynamic 
miscibility between solvent and reservoir fluid is most often deter- 
mined in one-dimensional laboratory displacements, i.e. slim tube 
tests. This paper outlines the results of a study undertaken to char- 
acterize miscibility development for a typical rich gas flood system 
using an equation of state simulator. The simulator conirmed that a 
frontal mechanism is the pertinent process for the system. The 
comparison of simulated slim tube experiments and discrete multi- 
ple phase contacts indicates that the same basic mechanism 
applies to either miscibility testing technique. The investigation of 
the miscibility development process is necessary for the achieve- 
ment of a better understanding of miscible displacement in the 
reservoir. 11 refs., 17 figs. 


15959 (PCCIM—CE-02786-2.vols, pp. 13, Paper 89-40-4) Vol 
umetric balance method to monitor field performance of gas 
miscible floods. Okazawa, T. (Esso Resources Canada Ltd. 
(Canada)); Lai, F.S.Y. Petroleum Society of CIM (Canada). 1989. 
(CONF-8905249-: 40. annual technical meeting of the Petroleum 
Society of the Canadian Institute of Mining and Metallurgy (CIM), 
Banff (Canada), 28-31 May 1989; CE-02786). In Building on 40 
years of achievement: Volumes 1 and 2. Available from Petroleum 
Society of the CIM, c/o AMOCO Canada, Box 200, Calgary, AB, 
CAN T2P OH8. Prices: $80.00 CAN. 

A new volumetric balance method used to determine the solvent 
distribution and the solvent-swept volume for each _ injector- 
producer pair from field injection production date is described. The 
purpose of the study was to develop a method of evaluating the 
performance of gas-miscible floods at sufficiently early stages. The 
basic principles of the method, potential problems and their reme- 
dies in applying the method to field operating conditions and actual 
field examples are described. A methodology was developed for 
quantitatively evaluating the flow distribution of the injected solvent 
towards producer wells and the solvent-swept volume between 
each injector-producer well pair from injection-production data. At a 
Steady-state hydrocarbon production, the production rate reflects 
the solvent flow rate to the producer. The volumetric balance be- 
tween cumulative solvent injected and cumulative hydrocarbon 
production from the producer reflects the volume swept by the sol- 
vent. An application of the method to the hydrocarbon miscible 
flood in Judy Creek A Pool yielded data of solvent swept volume 
which are consistent with the gravity override theory. The pattern- 
by-pattern analysis of the field data exhibited the correlations with 
injection rates which are consistent with Stone’s vertical confor- 
mance theory and provided additional evidence that solvent swept 
efficiency in this pool is influenced by gravity override of the sol- 
vent. 3 refs., 14 figs., 2 tabs. 


15960 (PCCIM—CE-02786-2.vols, pp. 9, Paper 89-40-3) De- 
sign of miscible solvents tor a rich gas drive: Comparison of 
slim tube tests with rising bubble tests. Novasad, 2. (Shell 
Canada (Canada)); Sibbald, L.R.; Costain, T.G. Petroleum Society 
of CIM (Canada). 1989. (CONF-8905249-: 40. annual technical 
meeting of the Petroleum Society of the Canadian Institute of Min- 
ing and Metallurgy (CIM), Banff (Canada), 28-31 May 1989; 
CE-02786). In Building on 40 years of achievement: Volumes 1 
and 2. Available from Petroleum Society of the CIM, c/o AMOCO 
Canada, Box 200, Calgary, AB, CAN T2P OH8. Prices: $80.00 
CAN. 

The paper reviews the previous studies and provides back- 
ground of the mass transfer mechanism in miscible solvent design 
for the planned hydrocarbon flood for the Virginia Hills Beaverlake 
unit (Alberta). The development of miscibility between reservoir 
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fluid and a series of increasingly rich solvents was studied in a 
rising bubble apparatus. In order to establish the validity of this rel- 
atively new technique of solvent design, the rising bubble test 
observations were compared to results of conventional slim tube 
tests previously conducted with the same solvent. A very good cor- 
relation was found between the minimum solvent enrichment for 
miscibility determined by the two techniques. The rising bubble 
method was found to be not only much faster but also superior in 
some respects to slim tube testing. 10 refs., 6 figs., 3 tabs. 


15961 (PCCIM-CE-02786-2.vols, pp. 15, Paper 89-40-2) Sok 
vent bank design using coning and dispersion curves. Bennett, 
F. Jr. (Texaco Canada Resources Ltd. (Canada)). Petroleum Soci- 
ety of CIM (Canada). 1989. (CONF-8905249-: 40. annual 
technical meeting of the Petroleum Society of the Canadian Insti- 
tute of Mining and Metallurgy (CIM), Banff (Canada), 28-31 May 
1989; CE-02786). In Building on 40 years of achievement: Vol- 
umes 1 and 2. Available from Petroleum Society of CIM, c/o 
AMOCO Canada, Box 260, Calgary, AB, CAN T2P OH8. Prices: 
$80.00 CAN. 

Sizing of the solvent bank (or slug) is an important consideration 
when designing miscible floods. This paper presents a graphic 
modelling technique which accounts for dispersion and coning 
when predicting loss of solvent bank miscibility for a gravity stable, 
vertical, miscible displacement. In the proposed technique a black 
oil psuedo-miscible simulator is used to quantify solvent coning and 
oil production for a well in the Pembina Nisku K pool. Analytical dis- 
persions calculations are then used to adjust recovery productions 
by accounting for loss of miscibility. This method can be used to 
determine the effect of solvent bank size, infill drilling and produc- 
tion rate on pool ultimate recovery. The simulation model, history 
match, predictive runs, sensitivity to slug sizes, rate sensitivity are 
described in detail. A review of dispersion and curve construction 
for solvent bank design is given. It is concluded that the technique 
tor plotting solvent-in-place and solvent dispersion is a useful tool 
for understanding the sensitivity of reservoir recovery to slug size, 
production rate and infill drilling. Infill drilling reduces conning and 
reduces the time over which solvent is dispersed whereas reducing 
poo! production rate only reduces conning. 6 refs., 12 figs., 3 tabs. 
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15962 (CANWEC—CE02837, pp. 17) Reaction of heavy oils 
with steam over alumina supported nickel caralyst. 1. Develop- 
ment of high-performance catalyst: Report 4.2.17. . Chen 
lenwhei (Tatung Inst. of Technology, Taiwan (Republic of China)); 
Shiue Darwoei; Chen Fanlun; Chen Shyan; Lin Shuntung; Huang 
Hueiwi. Canadian National Committee, World Energy Conference, 
Ottawa, ON (Canada). 1989. (CONF-890901—: 14. world energy 
conference, Montreal (Canada), 17-22 Sep 1989; CE-02837). In 
Energy for tomorrow. Division 4: Energy and technology: Session 
4.2a: Coal and combined cycle [and] session 4.2b: Oil and natural 
gas. Available from Canadian National Committee World Energy 
Conference, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 
5G4. Prices: $125.00 CAN. 

The resistance to coke formation and sintering has been investi- 
gated on nickel-alumina catalysts with promoters such as Li, Na, K, 
Mg, and Ca, respectively. The studies were carried out by perform- 
ing the catalytic cracking of n-hexane with a fixed-bed reactor at 
733°K and under atmospheric pressure. The characterization of 
fresh catalysts and of the carbon deposit of the used ones was 
conducted by x-ray diffractometry (XRD), temperature-programmed 
reduction (TPR), temperature-programmed desorption (TPD), 
temperature-programmed hydrogenation of carbon deposit (TPH), 
and chemical analysis for carbon. The results show that the 
resistance to sintering of nickel-alumina catalysts is improved sig- 
nificantly by the promoters. The NiO particle size of a calcined 
nickel catalyst sample and Ni particle size of a reduced nickel cata- 
lyst sample have an inverse relationship with its peak temperature 
of TPR. The promoter K is found to help in decreasing the coking 
rate of nickel catalysts. The order of the promoted nickel catalysts 
recording their peak temperature of TPH is in agreement with that 





regarding their coking rate, decreases in the order Ni-Mg > Ni-Ca 
> Ni-Li > Ni-Na > Ni-K. 28 refs., 8 figs., 2 tabs. 


15963 (CANWEC—CE02837, pp. 17) Recent technology ad- 
vances in the CANMET [Canada Center for Mineral and Energy 
Technology] hydrocracking process: Report 4.2.6. . Vincent, 
R.S. (Petro-Canada Inc. (Canada)); Couture, A.; Reeve, D.A. 
Canadian National Committee, World Energy Conference, Ottawa, 
ON (Canada). 1989. (CONF-890901—: 14. world energy confer- 
ence, Montreal (Canada), 17-22 Sep 1989; CE-02837). In Energy 
for tomorrow. Division 4: Energy and technology: Session 4.2a: 
Coal and combined cycle [and] session 4.2b: Oil and natural gas. 
Available from Canadian National Committee World Energy Confer- 
ence, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. 
Prices: $125.00 CAN. 

The Canadian Center for Mineral and Energy Technology (CAN- 
MET) hydrocracking process for the upgrading of heavy crude oils 
and residuum is a once-through, high conversion process which 
utilizes a low-cost additive as a processing aid. This paper pro- 
vides an update on the operation of the CANMET Hydrocracking 
Demonstration Plant at Petro-Canada’s Montreal refinery. This 
demonstration plant has proven that the CANMET hydrocracking 
process is viable. The process itself, the chemical reactor, its oper- 
ating experience with refinery residue and Cold Lake reactor, its 
operating experience with refinery residue and Cold Lake bitumen, 
and the feedstock additive are discussed. It has been shown that 
the unit is easy to start up and to operate, and that it is safe and 
stable under emergency conditions. The physical and chemical 
principles of the process have been understood. The criteria for the 
design and operation of commercial units have been established, 
the building materials have been specified and tested, the products 
of the process are compatible with other refinery products, and can 
be successfully hydro-treated to specification for a stand alone 
plant. The CANMET hydrocracking process is a competitive alter- 
native to the other upgrading technologies and is proposed under 
license with complete guarantees on conversion, throughput and 
product quality. 5 refs., 2 figs., 3 tabs. 


15964 (CEC—88-C-447) Study of mechanical coalescing for 
petroleum emulsions: Task 1 interim report: Prior studies sur- 
vey. Stocker, R. Behie, L.A.; Svrcek, W.Y. Colt Engineering Corp., 
Calgary, AB (Canada). 5 Apr 1988. 134p. Contract EMR 23440-6- 
9146/01-SQ. (MICROLOG-89-05071). Available from PC Canada 
Centre for Mineral and Energy Technology, Technical Information 
Division, 562 Booth St., Room 20C, Ottawa, ON, CAN K1A 0G1; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

This report describes the investigation of the state-of-the-art of 
passive mechanical emulsion breaking and separation. All recog- 
nized passive techniques for mechanically breaking emulsions of 
crude oi] and water were considered in this study. However, other 
classes of methods were considered only in potential combination 
with such a passive coalescing method. The current state of knowl- 
edge on these techniques was examined particularly with regards 
to the separation of emulsions of crude oils and water. It was 
found that highly viscous and tight emulsions with a high water 
content often result in the production of heavy crude oils and bitu- 
mens from enhanced recovery projects. This is partly due to the 
typically high asphaltene fraction of such oils and partly to the en- 
trainment of clays and siliceous fines in the produced fluids, all of 
which play a demonstrable role in the stabilization of crude oil 
emulsions. A survey of the patents and scientific literature concern- 
ing mechanical emulsion coalescence under this project also 
revealed that the majority of the process studies have been con- 
cluded with idealized systems. 5 refs., 7 figs., 5 tabs. 


15965 (EMR/CANMET—P110-79-E-88) Experimental evalua- 
tion of catalyst deactivation caused by adsorption: Final 
report. Court, A.L. (NewGrade Energy Inc.(Canada)); Soveran, 
D.W.; Jackson, C. Canada Centre for Mineral and Energy Technol- 
ogy, Ottawa, ON (Canada). Mar 1988. 88p. Contract EMR 
OSQ85-00308. (MICROLOG—89-05077). Available from PC 
Canada Centre for Mineral and Energy Technology, Technical Infor- 
mation Division, 562 Booth St., Room 20C, Ottawa, ON, CAN K1A 
0G1; MF CANMET/TID, Energy, Mines and Resources Canada, 
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555 Booth St., Ottawa, Ont., Canada KiA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

The contributing factors leading to deactivation of catalysts used 
in the hydroprocessing of asphaltene component in heavy oil feed- 
stock were studied. It is suspected that asphaltenes play a major 
role in catalyst deactivation. Two fresh catalysts were impregnated 
with asphaltene material derived from Athabasca bitumen using a 
variety of techniques. Catalyst activity was measured in a bench- 
scale hydroprocessing unit using a blend of pure components for a 
feedstock. The effect of the impregnation techniques was evalu- 
ated by determining the amount of unconverted material in the 
liquid products and by measuring sulphur conversion. The project 
was unsuccessful in developing effective asphaltene impregnation 
techniques that would deactivate the catalyst in a manner similar to 
that experienced in the hydrocracking of heavy oils. The data indi- 
cate that the impregnations had only limited effect on catalytic 
activity and that occasionally it improved activity. Denitrogenation 
activity was only slightly reduced from fresh catalyst samples. 
Desulphurization was inconsistently affected, with activity occasion- 
ally improving after impregnation. 30 refs., 23 figs., 21 tabs. 


15966 (NIPER-457) Thermodynamics and the hydrodeoxy- 
genation of 2,3-benzofuran. Steele, W.V.; Chirico, R.D. National 
Inst. for Petroleum and Energy Research, Bartlesville, OK (USA). 
Feb 1990. 75p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC22-83FE60149. Order Number DE90000218. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

\deal-gas thermodynamic properties for 2,3-benzofuran and 
4,5-dihydro-2,3-benzofuran based on accurate calorimetric 
measurements were determined. Critical-temperature/density mea- 
surements obtained using a differential scanning calorimeter (DSC) 
are reported for 2,3- benzofuran. A critical pressure and acentric 
factor are derived for 2,3-benzofuran. Group-additivity estimation 
methods are employed to estimate the Gibbs energies of formation 
for the reactants, intermediates, and products in a reaction scheme 
for the hydroxygenation (HDO) of 2,3-benzofuran. Thermodynamic 
equilibria calculations on the 2,3-benzofuran/4,5-dihydro-2,3- ben- 
zofuran/hydrogen system are compared to literature kinetic studies. 
The interplay between thermodynamics and kinetics in the HDO of 
2,3-benzofuran is discussed. 54 refs., 11 figs., 20 tabs. 


15967 (NIPER—459) The thermodynamic properties of 2- 
methylaniline and trans-(R,S)} decahydroquinoline. Steele, 
W.V.; Chirico, R.D.; Nguyen, A.; Knipmeyer, S.E. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (USA). Feb 
1990. 51p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FC22-83FE60149. Order Number DE90000216. Available from 
NTIS, PC A04/MF A0O1 - OSTI; GPO Dep. 

Measurements leading to the calculation of the ideal-gas 
thermodynamic properties for 2-methylaniline and trans-(R,S)- 
decahydroquinoline are reported. Experimental methods included 
combustion calorimetry, adiabatic heat-capacity calorimetry, com- 
parative ebulliometry, inclined-piston gauge manometry, and 
differential-scanning calorimetry (dsc). Entropies, enthalpies, and 
Gibbs energies of formation were derived for the ideal gas at se- 
lected temperatures for both compounds. Critical properties were 
determined for 2-methylaniline with the dsc. Measured combustion 
enthalpies, vapor pressures, critical properties, and ideal-gas en- 
tropies were compared with estimated and experimental literature 
values. 59 refs., 7 figs., 15 tabs. 


15968 Processing of high resolution mass spectral data by 
use of Kendrick masses in a rectangular array. Grigsby, R.D. 
(National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(USA)). pp. 200 of Novel techniques in fossil fuel mass spectrome- 
try. Ashe, T.R.; Wood, K.V ASTM, Philadelphia, PA (1989). 
(CONF-8705379-: Novel techniques in fossil fuel mass spectrome- 
try, Denver, CO (USA), 24-29 May 1987). 

Computer programs using the Kendrick scale for calculating 
masses are described for rapidly assigning elemental formulas to 
ions in high resolution mass spectra. Output from the programs, 
based on nominal mass Z series, is displayed in the form of a rect- 
angular array having 14 columns and a variable number of rows, 
depending on the number of peaks in a spectrum. This layout per- 
mits formulas for the major ions to be identified almost as fast as 
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the output is obtained from the printer. The array is useful for dis- 
playing the spectra of complex petroleum fractions, where 
molecular ions for one thousand or more components may be de- 
tectable. All programs except one are written in FORTRAN 77. The 
utility of the programs is illustrated with output from the mass spec- 
trum of a fraction known to contain one-ring aromatic neutrals 
separated from the 200 tc 425°C distillate of the Cerro Negro 
(Eastern Venezuela) heavy petroleum. 


15969 Can the D2007-80 with asphaltene precipitation 
(SARA) separation, size exclusion chromatography with ele- 
ment specific detection, and hydrogen distribution by NMR 
help at all in predicting residuum processability?. Reynolds, 
J.G. (Univ. of California, Livermore (USA)). American Chemical So- 
ciety, Division of Petroleum Chemistry, Preprints (USA), 34(2): 
376-383 (Apr 1989). DOE Contract W-7405-ENG-48. (CONF- 
8904131-: Correlations between resid characterization and 
processability symposium, Dallas, TX (USA), 9-14 Apr 1989). 

In refinery processing there has been need for quick simple, 
cost-effective methods to evaluate the effects of a process on a 
feed, and to evaluate specific feeds for processability. Correlations 
between various process parameters and product properties have 
been attempted, but few have been found adequate in heavy oil 
processing. The problem with finding usable correlations depends 
on indicating processability, and whether that indicator can be 
measured in a reasonable way. This indicator depends upon sev- 
eral factors, particularly the desired process aim (for example, 
boiling range reduction or heteroatom removal). Equally important 
is how the indicator is related to some measurable feed or process 
property. Such properties are preferable if measured easily through 
direct feed analysis. But often times, these properties are mea- 
sured through actual process products derived from a test batch, 
or pilot plant performance. The impetus of this paper is not to 
present new data in the field of process parameter evaluation nor 
to do an extensive review of the literature, but to select parts of the 
literature and assess whether the D 2007-80 with asphaltene pre- 
cipitation separation, size exclusion chromatography with element 
specific detection, or hydrogen distribution by NMR can predict 
residuum processability. 


15970 Chemistry of hydrotreating heavy crudes: |. Compo- 
sitional changes in Wilmington 650-1000°F fraction with 
severity of hydrotreating. Bhan, O.K. (National Institute for 
Petroleum and Energy Research, Bartlesville, OK (USA)); Green, 
J.B.; Brinkman, D.W. American Chemical Society, Division of 
Petroleum Chemistry, Preprints (USA), 32(2): 361-368 (Apr 1987). 
DOE Contract FC22-83FE60149. (CONF-8704347-: Symposium 
on advances in hydrotreating, Denver, CO (USA), 5-10 Apr 1987). 
Despite the current overabundance of light petroleum crudes in 
world markets, the potential for heavy crude (generally defined as 
crudes with API gravity less than 20°) as a major, future energy 
source is widely recognized. Although world heavy crude reserves 
are vast, their utilization is limited due to problems associated with 
their production, transportation and processing. Processing difficul- 
ties exhibited by these crudes are generally related to their 
chemical composition. These crudes contain significantly higher 
heteroatomic, asphaltene and metal content, and lower hydrogen- 
to-carbon ratios than most light petroleum crudes. The key to their 
increased utilization lies in developing improved understanding of 
their chemical nature, which will eventually lead to development of 
improved processes and catalysts for their upgrading. In the 
present work, they have studied the effect of hydrotreating severity 
on the chemical composition of the 650-1000°F distillate fraction of 
a Wilmington (California) heavy crude (API gravity 14.2°). The 
chemical composition of the feed and hydrotreated products was 
determined in detail and correlated with hydrotreating severity. 


15971 Chemistry of hydrotreating heavy crudes: Il. Detailed 
analysis of polar compounds in Wilmington 650-1000°F distil- 
late and hydrotreated products. Sturm, G.P. Jr. (National 
Institute for Petroleum and Energy Research, Bartlesville, OK 
(USA)); Green, J.B.; Tang, S.Y.; Reynolds, J.W.; Yu, S.K.T. Ameri- 
can Chemical Society, Division of Petroleum Chemistry, Preprints 
(USA), 32(2): 369-378 (Apr 1987). DOE Contract FC22- 
83FE60149. (CONF-8704347—: Symposium on advances in 
hydrotreating, Denver, CO (USA), 5-10 Apr 1987). 
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Notwithstanding the current oversupply of crude oil, the future 
importance of heavy crude as a primary energy resource is widely 
recognized. In addition, with the market for resid declining, refiners 
are facing an increasing challenge to convert more of the bottom of 
the barrel to transportation fuels. The problems that have been 
predicted for refinery products made from heavier feedstocks are 
now beginning to surface. State-of-the-art upgrading procedures 
have proven to be inadequate for removal of many of the chemical 
compound types that cause problems in the processing sequence 
or adversely affect the quality of the end products. These problems 
include instability or incompatibility of process streams or products, 
corrosiveness and catalyst poisoning. Before new approaches can 
be intelligently developed to remove the problem components, it is 
necessary to know what compound types are causing the observed 
problems. This study is focused on determination of polar com- 
pounds in the feedstock and products from hydrotreating a distillate 
of a representative heavy crude, Wilmington. The ultimate objective 
is to acquire an understanding of the compound types and reaction 
mechanisms contributing to instability, incompatibility, corrosive- 
ness, catalyst poisoning and other problems exhibited by some 
crude oil feedstocks, intermediate process streams and final prod- 
ucts resulting from the processing of lower quality fossil fuel 
feedstocks. 


15972 Hydrogenolysis of ethane, propane, n-butane, and 
neopentane on the (111) and (110)-(1x2) surfaces of iridium. 
Engstrom, J.R. (Sandia National Labs., Albuquerque, NM (USA)); 
Goodman, D.W.; Weinberg, W.H. Journal of the American Chemi- 
cal Society (USA), 110(25): 8305-8319 (7 Dec 1988). 

The hydrogenolysis of ethane, propane, n-butane, and neopen- 
tane has been investigated on the (111) and (110)-(1x2) 
single-crystalline surfaces of iridium at reactant partial pressures 
between 0.2 and 5.0 Torr of hydrocarbon and between 20 and 500 
Torr of hydrogen and for surface temperatures from 400 to 700 K. 
A coupled high-pressure reactor-ultrahigh vacuum analysis cham- 
ber was employed, which permitted both the measurement of the 
specific rates of reaction and in situ pre- and postreaction surface 
characterization. Both the apparent reaction kinetics (activation en- 
ergies and preexponential factors) and the dependence of the 
rates of reaction on the reactant partial pressures (apparent reac- 
tion orders) were examined in detail. Postreaction surface analysis 
by Auger electron spectroscopy indicated the presence of a sub- 
monolayer carbonaceous residue, the coverage of which was 
nearly identical on both surfaces and essentially independent of re- 
action conditions, i.e. surface temperature and reactant partial 
pressures. Titration of these residues with hydrogen produced only 
methane in all cases, suggesting that the carbonaceous residue 
plays the role of a spectator. A mechanistic model involving a rate- 
limiting, irreversible, unimolecular C-C bond cleavage step has 
been employed to describe the variations in the specific activity 
and selectivity of hydrogenolysis with variations in both the temper- 
ature and the reactant partial pressures. The apparent kinetic 
parameters implicated by this model, which represent combinations 
of rate coefficients of several elementary reactions, have been 
found to be consistent with the expected values for the preexpo- 
nential factors of the contributing elementary reactions. This model 
is applied to the data to describes the reaction for the different 
compounds. 71 refs., 17 figs., 5 tabs. 
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15973 (AD-A-213859/2/XAB) Fundamental mechanism of 
atomization. Final report. Lin, S.P. Clarkson Univ., Potsdam, NY 
(USA). Jul 1989. 99p. Available from NTIS, PC AO5/MF A01. 

The physical mechanism of atomization is investigated. A prob- 
lem statement is given in Section 1. The research has resulted in 6 
papers that are listed in the Appendices. The results of the re- 
search are summarized in Section 2. The list of publications and 
the personnel involved in the research are given respectively in 
Section 3 and 4. The relevant bibliographies on the subject are 
listed in the references section of each journal article. 





15974 (ETDE-mf-0748764) Fuels today and tomorrow. Ak- 
tuelle Wirtschaftsanalysen, Deutsche Shell Aktiengeselischaft. 
Deutsche Shell A.G., Hamburg (Germany, F.R.). [1989]. 13p. (In 
German). Order Number DE90748764. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

The car driven by an internal combustion engine celebrates its 
100th anniversary this year. The very volatile mixture of hydrocar- 
bons that one used to buy for cleaning purposes in pharmacies 
has become a complex product with various additives. With its 
great number of different properties it is tailor-made to guarantee 
smooth operation of engines and it is available in large quantities 
all over the world. The diesel engine which took another ten years 
to be used as vehicle drive demands less of its fuel. With rising de- 
mand however it becomes more difficult to make available the 
necessary amounts of qualitatively satisfying fuel. It is not only the 
technical demands of the engine but also the environment that fuel 
developments have to consider. Problems of refinery production 
are caused by a general decline of the mineral oil demand and a 
change in the range of products. (orig/BWI). 
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15975 (EGG—10617-1035) Effectiveness of water spray milt- 
igation systems for accidental releases of hydrogen fluoride: 
Volume 1, Detalled report. Industry Cooperative Hydrogen 
Fluoride Mitigation/Assessment Program (USA). Water Spray Sub- 
committee. Jun 1989. 214p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC08-88NV10617. Order Number 
DE90007138. Available from NTIS, PC A11/MF A01 - OSTI; GPO 
Dep. 

Accidental releases of Hydrogen Flouride (HF) can result in ini- 
tally dense, highly reactive and corrosive clouds. These clouds will 
typically contain a mixture of HF vapor, aerosol and droplets which 
can be transported significant distances downwind before lower 
hazard levels of HF concentration are reached. Previous experi- 
ments were performed to study atmospheric dispersion of these HF 
clouds. The present study examines the effect of water application 
on the mitigation of these clouds. To assess the effectiveness of 
water application (via either sprays or monitor) in mitigating HF 
clouds two series of tests were conducted in separate flow cham- 
bers. Bench scale experiments identified key variables for testing in 
a larger facility. The larger scale field tests demonstrated that HF 
releases can be mitigated with water. The impact of numerous de- 
sign variables on mitigation effectiveness has also been quantified. 
HF removal efficiencies of 25 to 90+% have been demonstrated at 
water to HF liquid ratios of 6/1 to 40/1 and higher. 8 refs., 69 figs., 
49 tabs. 


15976 (EGG-—10617-1036) Effectiveness of water spray mit- 
igation systems for accidental releases of hydrogen fluoride: 
Volume 2, Appendices A-D. EG and G Energy Measurements, 
Inc., Las Vegas, NV (USA); Industry Cooperative Hydrogen 
Fluoride Mitigation/Assessment Program (USA). Water Spray Sub- 
committee. Jun 1989. 179p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC08-88NV10617. Order Number 
DE90007135. Available from NTIS, PC AO9/MF A01 - OSTI. 

This report is one of several work products generated by the In- 
dustry Cooperative HF Mitigatio/Assessment Program. This ad 
hoc industry program began in late 1987 to study and test tech- 
niques for mitigating accidental releases of hydrogen fluoride (HF) 
and alkylation unit acid (AUA) and to better estimate ambient im- 
pacts from such releases. The hazards of HF have long been 
recognized. Standard operating practices focused on minimizing 
the possibility of a release and mitigating the effects if a release 
should occur. These practices are continually monitored and im- 
proved to maximize safety protection based on the available 
technical data. This recent program targeted further improvements 
based on new technical data. 5 figs. 
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15977 (DOE/CH/10381-5) Status report No. 5: State uses 
of Exxon and Stripper Well oll overcharge funds. Nationa! Con- 
sumer Law Center, Washington, DC (USA). c Nov 1989. 86p. 
ored by U.S. DOE Fossil Energy. DOE Contract FG02- 
88CH10381. Available from National Consumer Law Center, 236 
Massachusetts Avenue, N.E., Washington, DC 20002. 

Since March of 1986, state governments have received roughly 
$3.3 billion in funds obtained by the federal government through 
two major cases, based on price overcharges committed by nu- 
merous oil companies during the period of price controls, between 
1973 and 1981. Furthermore, about another $1 billion may still be 
collected from oil companies, with roughly 1/2 to be distributed to 
the states (and the other 1/2 to the federal government), over the 
next 5 to 10 years. The role of state government is to allocate the 
funds, within the specific case guidelines, to new or existing energy 
programs, in a way which is designed to benefit (or provide restitu- 
tion to) the class or classes of purchasers who bore the burden of 
the overcharges. This report incorporates information collected by 
NCLC in telephone surveys conducted from October through 
November 1989. As with the reports under the previous grant, the 
information we collected on the status and state uses of both Exxon 
and Stripper Well funds is contained in the state-by-state narrative 
summary section and in a series of tables at the end of the report. 


15978 (DOE/EIA-0109(89/11)) Petroleum supply monthly, 
November 1989. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Oil and Gas. 2 Feb 1990. 136p. 
Sponsored by U.S. DOE Management & Administration. Order 
Number DE90006783. Available from NTIS, PC AO7/MF A01 - 
GPO - OSTI; GPO Dep. 

Data presented describe the supply and disposition of petroleum 
products in the United States and major US geographic regions. 
The data series describe production, imports and exports, inter- 
Petroleum Administration for Defense (PAD) District movements, 
and inventories by the primary suppliers of petroleum products in 
the United States (50 States and the District of Columbia). The re- 
porting universe includes those petroleum sectors in “Primary 
Supply.” Included are: petroleum refiners, motor gasoline blenders, 
operators of natural gas processing plants and fractionators, inter- 
PAD transporters, importers, and major inventory hokers of 
petroleum products and crude oil. When aggregated, the data re- 
ported by these sectors approximately represent the consumption 
of petroleum products in the United States. 


15979 (EMR/TE-87-14) Comments on EMR [Energy, Mines 
and Resources Canada] discussion paper on oxygenated 
gasolines. Department of Energy, Mines and Resources, Ottawa, 
ON (Canada). Transportation Energy Div. Dec 1987. 118p. 
(MICROLOG-89-05370). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

In 1987, the Department of Energy, Mines and Resources pub- 
lished a discussion paper on oxygenated gasoline designed to 
solicit the views of industry for use in a national policy formulation. 
The purpose of this report is to summarize the views and com- 
ments received from the interested parties: Ontario Ministry of 
Energy; Saskatchewan Economic Development and Trade; B.C. 
Ministry of Energy, Mines and Petroleum Resources; Shell Canada; 
Texaco; Esso; Mohawk Oil Co.; Petro Canada; Ethyl Canada Inc.; 
General Motors of Canada; Chrysler Canada; Techtrol, and Cana- 
dian Oxygenated Fuels Association. The comments ranged from 
excellent to fair regarding the role of oxygenated gasoline, environ- 
mental impacts, employment, emission etc. The general opinion 
was that the original discussion paper provided a fair presentation 
of the issues related to oxygenated fuels, and that the potential of 
alcohol fuels to extend Canada’s gasoline supply offered significant 
energy security benefits. The report also contains the original com- 
ments received from the parties. 


15980 (ETDE-mf—0748729) UNITI annual report 1988. UNIT! 
Bundesverband Mittelstaendischer Mineraloelunternehmen e.V., 
Hamburg (Germany, F.R.). 1989. 48p. (in German). Order Number 
DE90748729. Available from NTIS (US Sales Only), PC A03/MF 
A01. 
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The report presents the organisational structure and activities of 
this federal association of the heating oil and lubricant sector in the 
year under report. There is an appendix containing data on the 
production and sales of petroleum products in the Federal Republic 
of Germany. (HS). 


15981 (PB-90-127606/XAB) Description of the global 
petroleum supply and demand outlook of the 1988 GRI (Gas 
Research institute) baseline projection of US energy supply 
and demand. Ashby, A.B. Gas Research Inst., Washington, DC 
(USA). Strategic Analysis and Energy Forecasting Div. Dec 1988. 
15p. (GRI-89/0082). Available trom NTIS, PC A03/MF A01. 

The global petroleum supply and demand outlook used as input 
to the 1988 GRI Baseline Projection of U.S. Energy Supply and 
Demand is described. To formulate a future price track for the U.S. 
refiners’ acquisition cost (RAC) of crude oil, the impacts of factors 
that influence the outlook for oil pricing were assessed: in the near 
term, a base-year correction; in the mid-term, the evolution of the 
projected world oil supply and demand balance; and, in the long- 
term, the probable future pricing strategy of the exporting 
countries. 
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Refer also to citation(s) 15974, 15975, 16001, 16727, 17261, 18013 


15982 (AD-A-213708/1/XAB) Simulation of oi-slick trans- 
port in Great Lakes connecting channels. Volume 1. Theory 
and mode! formulation. Final report. Shen, H.T.; Yapa, P.D.; 
Petroski, M.E. Clarkson Univ., Potsdam, NY (USA). Dept. of Civil 
and Environmental Engineering. Mar 1986. 82p. Available from 
NTIS, PC AO5/MF A01. 

See also Volume 2, AD-A213-709. 

In this study, two computer models named as ROSS and 
LROSS are developed for simulating oil-slick transport in rivers and 
lakes, respectively. The oil slick transformation processes consid- 
ered in these models include advection, spreading, evaporation, 
and dissolution. These models can be used for slicks of any shape 
originated from instantaneous or continuous spills in rivers and 
lakes with or without ice covers. Although developed for the need 
of the connecting channels in the upper Great Lakes, including the 
Detroit River, Lake St. Clair, St. Clair River, and St. Marys River, 
these models are site independent and can be used to other rivers 
and lakes. The programs are written in FORTRAN programming 
language to be compatible with FORTRAN77 compiler. The models 
are designed to be used on both mainframe and microcomputers. 


15983 (AD-A-213709/9/XAB) Simulation of oil-slick trans- 
port in Great Lakes connecting channels. Volume 2. User’s 
manual for the river oll-spill simulation model. Final report. 
Shen, H.T.; Yapa, P.D.; Petroski, M.E. Clarkson Univ., Potsdam, 
NY (USA). Dept. of Civil and Environmental Engineering. Mar 
1986. 231p. Available from NTIS, PC A11/MF A02. 

See also Volume 3, AD-A213-710. 

In this study, two computer models named as ROSS and 
LROSS are developed for simulating oil-slick transport in rivers and 
lakes, respectively. The oil slick transformation processes consid- 
ered in these models include advection, spreading, evaporation, 
and dissolution. These models can be used for slicks of any shape 
originated from instantaneous or continuous spills in rivers and 
lakes with or without ice covers. Although developed for the need 
of the connecting channels in the upper Great Lakes, including the 
Detroit River, Lake St. Clair, St. Clair River, and St. Marys River, 
these models are site independent and can be used for other rivers 
and lakes. The programs are written in FORTRAN programing lan- 
guage to be compatible with FORTRAN77 compiler. The models 
are designed to be used on both mainframe and microcomputers. 


15984 (AD-A-213710/7/XAB) Simulation of oikslick trans- 
port in Great Lakes connecting channels. Volume 3. User’s 
manual for the lake-river oil-spill simulation model. Final re- 
port. Shen, H.T.; Yapa, P.D.; Petroski, M.E. Clarkson Univ., 
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Potsdam, NY (USA). Dept. of Civil and Environmental Engineering. 
Mar 1986. 239p. Available from NTIS, PC A11/MF A02. 

See also Volume 4, AD-A213-711. 

In this study, two computer models named as ROSS and 
LROSS are developed for simulating oil-slick transport in rivers and 
lakes, respectively. The oil-slick transformation processes consid- 
ered in these models include advection, spreading, evaporation, 
and dissolution. These models can be used for slicks of any shape 
originated from instantaneous or continuous spills in rivers and 
lakes with or without ice covers. Although developed for the need 
of the connecting channels in the upper Great Lakes, including the 
Detroit River, Lake St. Clair, St. Clair River, and St. Marys River, 
these models are site independent and can be used for others 
rivers and lakes. The programs are written in FORTRAN language 
to be compatible with FORTRAN77 compiler. The models are de- 
signed to be used on both mainframe and microcomputers. 


15985 (AD-A-213711/5/XAB) Simulation of oilslick trans- 
port in Great Lakes connecting channels. Volume 4. User’s 
manual for the microcomputer-based interactive program. Fi- 
nal report. Yapa, P.D.; Thomas, R.J.; Rutherford, R.S.; Shen, H.T. 
Clarkson Univ., Potsdam, NY (USA). Dept. of Civil and Environ- 
mental Engineering. Nov 1986. 102p. Available from NTIS, PC 
AO6/MF A01. 

See also Volume 1, AD-A213-708. 

In this study, two computer models named as ROSS and 
LROSS are developed for simulating oil-slick transport in rivers and 
lakes, respectively. The oil-slick transformation processes consid- 
ered in these models include advection, spreading, evaporation, 
and dissolution. These models can be used for slicks of any shape 
originated from instantaneous or continuous spills in rivers and 
lakes with or without ice covers. Although developed for the need 
of the connecting channels in the upper Great Lakes, including the 
Detroit River, Lake St. Clair and St. Marys River, these models are 
site independent and can be used for other rivers and lakes. The 
programs are written in FORTRAN programming language to be 
compatible with FORTRAN77 compiler. The models are designed 
to be used on mainframe and microcomputers. 


15986 (AD-A-213748/7/XAB) Saint marys _river-ollAoxic 
substance spill study current velocities and directions 1980- 
1983. Final report. Corps of Engineers, Detroit, Ml (USA). Detroit 
District. Dec 1984. 134p. Available from NTIS, PC A07/MF A01. 

The Saint Marys River is an integral part of the Great Lakes- 
Saint Lawrence River navigation system. The study area of the 
Saint Marys River has a length of approximately 67 miles from its 
beginning in Lake Superior to its end at Lake Huron with a vertical 
fall of approximately 22 feet. The purpose of this report was to 
present the data collected over a four-year period, from 1980 to 
1983, specifically for the calibration of a mathematical model of an 
old Oil/Toxic Substance Spill. The work involved the collection of 
flow velocities and directions for the Saint Marys River for both 
open water and during periods of ice cover; and included an ice/ 
riverbed contact footing feasibility study for Lake Nicolet. 


15987 (IE-MOEI-88/0100, pp. 80) Environmental measures 
and oil refineries. Van Der Vlies, J. (Netherlands Economic Inst., 
(Rotterdam)); Van Der Vlist, K. Ministry of Energy and Infrastruc- 
ture, Jerusalem (Israel). Jun 1988. (CONF-880609-: Energy 88: 2. 
International congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

Environmental measures may increase wellbeing of society but 
may also increase production costs of some industrial sectors to 
quite an extent. The possibility exists that these firms will look for 
other locations abroad with less severe environmental constraints 
in order to lower production costs. On the other hand it is also pos- 
sible that, despite the more stringent environmental laws, the 
present location stays acceptable and that new industrial activities 
arise in sectors that produce so-called "environmental goods”. In 
this article we will examine the economic consequences of environ- 
mental measures concerning oil refineries. We will investigate 
whether the market position of a (hypothetical) Dutch refinery wiil 
be affected by (additional) environmental measures. A comparison 





will be made with (identical) foreign refineries, located in Belgium 
and Germany. After a short impression of environmental policy and 
a brief sketch of the development of the refinery sector of Western 
Europe, three different sets of these environmental measures will 
be defined for the Dutch refinery (each set consists of nine environ- 
mental aspects). These sets (policies) are to be specified in terms 
of production costs. Combining different sets for Holland, Belgium 
and Germany will lead to differences in production costs between 
the refinery locations of these countries. Whether these differences 
may lead to relocation of refinery activities is a question that will be 
treated subsequently. Account has to be taken of costs of tranpor- 
tation, the utilization rate of distillation capacity, etc. (author) 


15988 (IE-MOEI-88/0100, pp. 81) Emissions from energy 
sources in populated areas in Israel: alternative ways to com- 
bat them. Tamary, A. Ministry of Energy and infrastructure, 
Jerusalem (israel). Jun 1988. (CONF-880609—: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

The urban complex of Haifa spreads on the slopes of Mt. Carmel 
and along Haifa Bay. In the midst, a heavy industry, including oil 
refineries and a utility station, was planted. Along with the growing 
industry and the urbanic complex grew air pollution and the num- 
ber of people affected by it. There are several ways to combat 
emissions. In order to give immediate relief, an Intermittent Control 
System (ICS) has been devised. The ICS was calculated according 
to the meteorological conditions as they were observed at the re- 
finery site, from the information gathered by meteorologic balloons 
in Haifa, and the regional meteorology observation in the main sta- 
tion at Bet-Dagan. A procedure of alarms was established, based 
on electronic transmission. During unfavorable conditions, the re- 
fineries and the utility station shift from heavy fuel with 2.7 wt % 
sulfur to light fuel with 1 wt % sulfur. The first ICS model was in 
use during 3 years. Since October 1987, an improved model has 
been in use. No violation of air regulations has been reported since 


then. Hundreds of thousands of dollars have been saved by using 
light fuel only part of the time, and an improvement in air quality 
has been achieved. (author) 


15989 (PB—-90-115734/XAB) Population genetic structure of 
Arctic char (Salvenlinus alpinus) from rivers of the North 
Slope of Alaska. Final report. Everett, R.J.; Wilmot, R.L. Fish and 
Wildlife Service, Anchorage, AK (USA). 1987. 52p. Available from 
NTIS, PC A25/MF A04. 

Potential problems with oil and gas development in the Beaufort 
Sea area include the effects of offshore construction on anadro- 
mous species such as Arctic char (Salvenlinus alpinus). By 
studying the amount and pattern of genetic variation in the 
populations while they are associated with their natal drainages, in- 
ferences can be made about the evolutionary history of northern 
Arctic char, and their ability to respond to changing environmental 
conditions can be predicted. The objectives of the project are to 
characterize the amount and pattern of genetic variation in popula- 
tions of anadromous Arctic char, determine whether the population 
structure of North Slope char is such that genetic stock identifica- 
tion of mixed populations collected from offshore water would be 
possible, and design a sampling program to use genetic stock 
identification to determine which stock would be affected by spe- 
cific development projects. 


15990 (PB-90-115767/XAB) Lethal and sublethal effects of 
the water-soluble fraction of Cook Inlet crude oll on Pacific 
herring (clupea harengus pallasi) reproduction. Final report. 
Rice, S.D.; Babcock, M.M.; Brodersen, C.C.; Carls, M.G.; Gharrett, 
J.A. National Marine Fisheries Service, Auke Bay, AK (USA). Auke 
Bay Lab. 1986. 63p. Available from NTIS, PC A25/MF A04. 

The proposed sale of continental shelf leases for petroleum de- 
velopment in Bristol Bay, Alaska, is generating concern about the 
possible effects on valuable fishery resources, such as Pacific her- 
ring (Clupea harengus pallasi), in the area. The inshore spawning 
strategy of herring makes them particularly vulnerable to the effects 
of an oil spill. Using the water-soluble fraction (WSF) of Cook Inlet 
crude oil, the effects of lethal and sublethal exposures on prespawn 
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adult Pacific herring, eggs, yolk-sac larvae, and feeding larvae as 
well as on hatching success of eggs from exposed adults were 
studied. The effects of feeding oil-contaminated prey to herring lar- 
vae were also examined. The life stage at which the reproductive 
success of Pacific herring seems most likely to be impaired by oil 
is feeding larvae. Even if oil is present at levels too low to threaten 
the survival of herring, the fisheries could be impacted because the 
rapid bioaccumulation of oil hydrocarbons in the edible muscle and 
ovarian tissues could make the herring unmarketable. 


15991 (PB-90-120908/XAB) Impacts of Outer Continental 
Shelf (OCS) development on recreation and tourism. Dorn- 
busch (David M.) and Co., Inc., San Francisco, CA (USA). Apr 
1987. 694p. Available from NTIS, PC EE99/MF E99. 

Set includes PB—90-120916 through PB—90-120957. 

A separate abstract is included for each of the 5 volumes of this 
set. 


15992 (PB-90-120916/XAB) Impacts of Outer Continental 
Shelf (OCS) development on recreation and tourism. Volume 1. 
Executive summary. Dornbusch (David M.) and Co., Inc., San 
Francisco, CA (USA). Apr 1987. 29p. Available from NTIS, PC 
AO3/MF A01. 

See also PB-90-120924; Also available in set of 5 reports PC 
E99, PB—90-120908. 

The study was intended to provide the Mineral Management Ser- 
vice (MMS) with an analytical tool to evaluate possible economic 
impacts from Outer Continental Shelf (OCS) development. In par- 
ticular, the study was designed to provide MMS staff who work on 
lease sale Energy Impact Statements with an objective technique 
for estimating the impacts to coastal communities from events that 
might occur as a result of lease sales: oil spills, onshore construc- 
tion, and construction of platforms offshore. The project had several 
specific objectives: (1) provide profiles of 1982 socio-economic 
conditions in coastal communities, including an analysis of the rela- 
tive importance of the tourist industry in each coastal county; (2) 
develop a methodology for determining the effects of OCS devel- 
opment on coastal recreation; and recommend mitigation measure 
that may reduce the negative effect of OCS development on 
coastal recreation using gravity and economic effects models. 


15993 (PB—90-120924/XAB) Impacts of Outer Continental 
Shelf (OCS) development on recreation and tourism. Volume 2. 
Final report and case studies. Dornbusch (David M.) and Co., 
Inc., San Francisco, CA (USA). Apr 1987. 163p. Available from 
NTIS, PC AO8/MF A01. 

See also PB-90-120916 and PB—90-120932. Portions of this 
document are not fully legible; Also available in set of 5 reports PC 
E99, PB-90-120908. 

The final report for the project is comprised of five volumes. The 
volume presents the study conclusions, summarizes the methodol- 
ogy used (more detail is found in Volume 3), discusses four case 
study applications of the model, and contains profiles of coastal 
communities in an Appendix. 


15994 (PB—90-120932/XAB) Impacts of Outer Continental 
Shelf (OCS) development on recreation and tourism. Volume 3. 
Detailed methodology. Dornbusch (David M.) and Co., Inc., San 
Francisco, CA (USA). Apr 1987. 254p. Available from NTIS, PC 
A12/MF A02. 

See also PB-90-120924 and PB~-90-120940. Portions of this 
document are not fully legible; Also available as a set of 5 reports 
PC E99, PB—90-120908. 

The final report for the project is presented in five volumes. This 
volume, Detailed Methodology Review, presents a discussion of 
the methods considered and used to estimate the impacts of Outer 
Continental Shelf (OCS) oil and gas development on coastal recre- 
ation in California. The purpose is to provide the Minerals 
Management Service with data and methods to improve their ability 
to analyze the socio-economic impacts of OCS development. 
Chapter |i provides a review of previous attempts to evaluate the 
effects of OCS development and of oil spills on coastal recreation. 
The review also discusses the strengths and weaknesses of differ- 
ent approaches and presents the rationale for the methodology 
selection made. Chapter Ill presents a detailed discussion of the 
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methods actually used in the study. The volume contains the bibli- 
ography for the entire study. 


15995 (PB-90-120940/XAB) Impacts of Outer Continental 
Shelf (OCS) development on recreation and tourism. Volume 4. 
User’s manual. Dornbusch (David M.) and Co., Inc., San Fran- 
cisco, CA (USA). Apr 1987. 58p. Available from NTIS, PC A04/MF 
A01. 

See also PB—90-120932 and PB-—90-120957; Also available as a 
set of 5 reports PC E99, PB—90-120908. 

The final report for the project is presented in five volumes. The 
project sought to determine the impact of Outer Continental Shelf 
development on recreation and tourism in California. This volume 
is the User's Guide. It includes the following topics: Introduction 
and Summary Guide; Input Data Files; Gravity Model Programs; 
Economic Effects Model Programs; Consumer Surplus Model Pro- 
grams; References; and Appendices. 


15996 (PB—90-120957/XAB) Impacts of Outer Continental 
Shelf (OCS) development on recreation and tourism. Volume 5. 
Program logic manual. Dornbusch (David M.) and Co., Inc., San 
Francisco, CA (USA). Apr 1987. 90p. Available from NTIS, PC 
AO5S/MF A01. 

See also PB—90-120940; Also available as a set of 5 reports PC 
E99, PB-90-120908. 

The final report for the project is presented in five volumes. This 
volume is the Programmer's Manual. It covers: a system overview, 
attractiveness component of gravity model, trip-distribution compo- 
nent of gravity model, economic-effects model, and the 
consumer-surplus model. The project sought to determine the im- 
pact of Outer Continental Shelf development on recreation and 
tourism. 


15997 (PB—90-129875/XAB) Investigation of brain and lym- 
phopoietic cancer at a Union Carbide plant in Seadrift, Texas. 
Reeve, G.R.; Waxweiler, R.J.; Leffingwell, S.S. National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA). 10 Sep 
1983. 31p. Available from NTIS, PC A03/MF A01. 

A possible excess of brain and lymphopoietic cancer mortality 
occurring among employees of a petrochemical facility in Texas 
was investigated. One brain cancer death and a possible cluster of 
five lymphopoietic cancer deaths had been reported at the facility. 
The facility was a diversified chemical production site. No brain or 
lymphopoietic cancer deaths were identified other than those ini- 
tially reported. The results of a proportionate mortality study and a 
preliminary-sample-based cohort-mortality study suggested that 
there were excesses in the number of lymphopoietic cancer deaths 
among the employee population. For lymphopoietic cancer the pro- 
portionate mortality ratio was 666 and the preliminary estimate of 
the standardized mortality ratio was 291. A case/contro!l study of 
facility employees indicated that there was evidence of an associa- 
tion between lymphopoietic cancer mortality, particularly Hodgkin’s 
disease, and the assignment of the worker to areas in the facility 
where low density polyethylene was produced. The low-density 
polyethylene production was started in 1954. However, any conciu- 
sion that the excess of lymphopoietic deaths may have been due 
to employment in this area of the facility was weakened by the 
long-term employment of one case at a different chemical facility, 
the limited number of cases, and the calendar distribution of the 
Hodgkin's disease deaths. 


15998 (PB-90-853508/XAB) Oil spills: Environmental ef- 
fects. January 1977-July 1989 (Citations from the Selected 
Water Resources Abstracts data base). Report for January 
1977-July 1989. National Technical information Service, Springfield, 
VA (USA). Dec 1989. 205p. Available from NTISPC NO1/MF NO1. 
This bibliography contains citations concerning environmental im- 
pacts from oil spills primarily resulting from ship wrecks and oil 
drilling and exploration. Oil spills in temperate, tropic, and arctic 
zones that affect fresh, estuary, and marine waters are included. 
Cleanup operations and priorities, computer modeling and simula- 
tion analysis, oil-spill investigations, and predicted movement of oil 
slicks in high traffic shipping lanes are among the topics discussed. 
Microbial degradation of oils, and testing of oil and oil dispersant 
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toxicity to aquatic plant and animal life are considered. (This up- 
dated bibliography contains 369 citations, none of which are new 
entries to the previous edition.) 


15999 (PB—90-853516/XAB) Oll spills: Environmental 
effects. August 1989-December 1989 (Citations from the Se- 
lected Water Resources Abstracts date base). Report for 
August 1989-December 1989. National Technical Information Ser- 
vice, Springfield, VA (USA). Dec 1989. 49p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-89-866347. See also PB—90-8523508. 

This bibliography contains citations concerning environmental im- 
pacts from oil spills primarily resulting from ship wrecks and oil 
drilling and exploration. Oil spills in temperate, tropic, and arctic 
zones that affect fresh, estuary, and marine waters are included. 
Cleanup operations and priorities, computer modeling and simula- 
tion analysis, oil-spill investigations, and predicted movement of oil 
slicks in high-traffic shipping lanes are among the topics discussed. 
Microbial degradation of oils, and testing of oil and oil dispersant 
toxicity to aquatic plant and animal life are considered. (This 
updated bibliography contains 58 citations, all of which are new en- 
tries to the previous edition.) 


0210 Legislation and Regulations 
Refer also to citation(s) 15974, 15975, 15976, 16001 


16000 (CNSOOGB-89-06009) Canada-Nova Scotia Off- 
shore Oll and Gas Board annual report. Canada-Nova Scotia 
Offshore Oil and Gas Board, Halifax, NS (Canada). 1988. 48p. 
(MICROLOG-89-06009). Available from PC Canada-Nova Scotia 
Offshore Oil & Gas Board, 2000 Barrington Street, Suite 102, 
Cogswell Tower, Halifax, NS, CAN B3J 3K1; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC NVC; MF $10 CAN. 

The Board was established in 1984 with legislative authority over 
rights management, production rights and royalties, and the author- 
ity to regulate activities and other matters related to hydrocarbon 
exploration, development and production. This annual report pro- 
vides an overview of the year’s activities, and information on 
actitities concerning rights management and resource evaluation, 
lands returned to the Crown, exploration results, regulation of off- 
shore operations, environmental protection, employment and 
industrial benefits, emergency equipment and safety training, ex- 
ploration opportunities, and development prospects. There was a 
low level of activity offshore because of the low world oil prices, 
with only one exploratory well drilled to evaluate the potential of 
the South Sable structure. The governments of Canada and Nova 
Scotia took steps to refine the oil and gas management regime in 
1986 by creating a legislative framework to provide a stable regula- 
tory regime resulting in the creation of a new Board. Also during 
the year, the governments of Canada and Nova Scotia placed a 
moratorium on Georges Bank in response to concerns expressed 
by the fishing industry regarding possible environmental and socio- 
economic effects of exploratory drilling. This moratorium is to 
continue until at least 2000, with a public review to be conducted 
before 1996. Texaco continued with a program initiated in 1987 to 
evaluate potential environmental and socio-economic impacts as- 
sociated with drilling on Georges Bank, particularly as related to 
the fishery. Appendices include a list of exploration agreements in 
place as of December 31, 1988; statistical highlights from 1984- 
1988; wells active during 1988; and the location and status of 
offshore discoveries. 3 figs., 6 tabs. 


0220 Transport, Handling, and Storage 
Refer also to citation(s) 16009 


16001 (AD-A-213702/4/XAB) Automation and optimization 
of the design parameters in tactical military pipeline systems. 
Master’s thesis. Frick, R.M. Pennsylvania State Univ., University 
Park, PA (USA). Dept. of Mechanical Engineering. Dec 1988. 77p. 
(AFIT/CVCIA-88-234). Available from NTIS, PC AO5/MF A01. 
Tactical military petroleum pipeline systems will play a vital role 
in any future conflict due to an increased consumption of 





petroleum products by our combined Armed Forces. The tactical 
pipeline must be rapidly constructed and highly mobile to keep 
pace with the constantly changing battle zone. Currently, the de- 
sign of these pipeline system is time consuming and inefficient, 
which may cause shortages of fuel and pipeline components at the 
front lines. Therefore, a need for a computer program that will both 
automate and optimize the pipeline design process is quite appar- 
ent. These design needs are satisfied by developing a software 
package using Advance Basic (IBM DOS) programming language 
and made to run on an IBM-compatible personal computer. The 
program affords the user the options of either finding the optimum 
pump station locations for a proposed pipeline or calculating the 
maximum operating pressures for an existing pipeline. By automat- 
ing the design procedure, a field engineer can vary the pipeline 
length, diameter, roughness, viscosity, gravity, flow rate, pump sta- 
tion pressure, or terrain profile and see how it affects the other 
parameters in just a few seconds. The design process was opti- 
mized by implementing a weighting scheme based on the volume 
percent of each fuel in the pipeline at any given time. 


16002 (ANV/EAIS/TM—4) Unregulated potential sources of 
groundwater contamination involving the transport and stor- 
age of liquid fuels: Technical and policy issues. Davis, MJ. 
Argonne National Lab., IL (USA). Environmental Assessment and 
Information Sciences Div. Aug 1989. 54p. Sponsored by U.S. DOE 
Environment Health & Safety. DOE Contract W-31109-ENG-38. Or- 
der Number DE90006424. Available from NTIS, PC A04/MF A01 - 
OSTI; GPO Dep. 

A large population of underground and aboveground tanks stor- 
ing petroleum or petroleum products and the pipelines transporting 
such materials are not subject to federal regulations intended to 
protect groundwater, although existing regulations that address 
safety and surface-water protection do provide some groundwater 
protection. This study examined technical and policy issues related 
to regulating such facilities specifically to protect groundwater from 
losses of contents. Because the extent of groundwater contamina- 
tion associated with these facilities is largely unknown, the benefits 
associated with additional regulations are difficult to estimate. The 
study found that the most effective leak detection approaches are 
not required or generally employed by any of the facility types con- 
sidered. The effectiveness of leak prevention approaches varies 
with facility type. Issues associated with implementing additional 
regulations also vary with the type of facility. Costs of groundwater 
protection would be high for older pipelines, considerably less for 
modem pipelines. Many unregulated storage tanks are at resi- 
dences, and implementation problems could be expected if 
stringent groundwater protection is required. For large storage 
tanks, issues would not be significantly different from those for cur- 
rently regulated underground tanks. 44 refs., 3 figs., 17 tabs. 


16003 (MU/CRT-643) Stochastic inventory routing: Route 
design with stockouts and route failures. Trudeau, P. (Univ. of 
Montreal, Montreal, PQ (Canada)); Dror, M. Montreal Univ., PQ 
(Canada). Centre de Recherche sur les Transports. Aug 1989. 33p. 
(MICROLOG-—89-05955). Available from PC Centre de recherche 
sur les transports, Universite de Montreal, CP 6128, Succursale A, 
Montreal, PQ, CAN H3C 3J7; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The stochastic inventory routing problem involves the distribution 
of a commodity such as heating oil over a long period of time to a 
large set of customers. The customers maintain a local inventory of 
the commodity which they consume at a daily rate. Their consump- 
tion varies daily and seasonally and their exact demand is known 
only upon the arrival of the delivery vehicle. This paper presents a 
detailed analysis of this problem incorporating the stochastic nature 
of customers’ consumptions and the possibility of route failures 
when the actual demand on a route exceeds the capacity of a ve- 
hicle. A number of solution procedures are compared on a large 
set of real life data for a period of 12 consecutive weeks. The win- 
ning strategy, through computationally more expensive, provides 
the best system performance and reduces (almost eliminates) the 
stockout phenomena. 24 refs., 3 figs., 2 tabs. 


16004 (PB-90-125378/XAB) Guidance manual for LUST 
(Leaking Underground Storage Tank) cleanups in Illinois, 
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September 1989. Interim report. Illinois Environmental Protection 
Agency, Springfield, IL (USA). Div. of Land Pollution Control. Sep 
1989. 184p. (IEPA/LPC—89/263). Available from NTIS, PC AOS/MF 
A01. 

The Guidance Manual explains Illinois Environmental Protection 
Agency’s (IEPA) Leaking Underground Storage Tank (LUST) Pro- 
gram. It is designed to assist the owners and operators of Illinois’ 
underground storage tank systems in dealing with releases of 
petroleum products from their systems. The manual is presented in 
a step by step format so that tank owners and operators may eas- 
ily fulfill the requirements of Illinois Regulations and understand 
IEPA procedures. The manual covers all aspects of dealing with 
LUSTs, from how to determine if a release of petroleum product 
has occurred, to how to clean up the release, to how to obtain re- 
imbursement for most of the money spent dealing with the release 
from the Illinois Underground Storage Tank Fund. 


0230 Properties and Composition 


Refer also to citation(s) 15869, 15967, 15968, 17186, 17187, 
17188, 17397 


16005 (INIS-mf—11574, pp. 83) A sulphur isotope investiga- 
tion of H2S released by pyrolysis of oils from the USSR. 
Mamchur, G.P. (AN Ukrainskoj SSR, Lvov (Ukrainian SSR). Inst. 
Geologii i Geokhimii Goryuchikh Iskopaemykh); Gasphar, S.G.; 
Krouse, H.R. Bergakademie, Freiberg (German Democratic Repub- 
lic). 1989. (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Poster presentation. PETROLEUM/pyrolysis; SULFUR 34/isotope 
ratio; HYDROGEN SULFIDES; PETROLEUM; PYROLYSIS 


16006 (NIPER-452-Vol.1) Analysis of heavy olls: Method 
development and application to Cerro Negro heavy petroleum: 
Final report. Carbognani, L. (INTEVEP, Filial de Petroleos de 
Venezuela, SA, Caracas (Venezuela)); Hazos, M.; Sanchez, V.; 
Green, J.A.; Green, J.B.; Grigsby, R.D.; Pearson, C.D.; Reynolds, 
J.W.; Shay, J.Y.; Sturm, G.P. Jr. National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (USA). Dec 1989. 517p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC22- 
83FE60149. Order Number DE90000200. Available from NTIS, PC 
A22/MF A01 - OSTI; GPO Dep. 

On March 6, 1980, the US Department of Energy (DOE) and the 
Ministry of Energy and Mines of Venezuela (MEMV) entered into a 
joint agreement which included analysis of heavy crude oils from 
the Venezuelan Orinoco oil belt.The purpose of this report is to 
present compositional data and describe new analytical methods 
obtained from work on the Cerro Negro Orinoco belt crude oil 
since 1980. Most of the chapters focus on the methods rather than 
the resulting data on Cerro Negro oil, and results from other oils 
obtained during the verification of the method are included. In addi- 
tion, published work on analysis of heavy oils, tar sand bitumens, 
and like materials is reviewed, and the overall state of the art in 
analytical methodology for heavy fossil liquids is assessed. The 
various phases of the work included: distillation and determination 
of “routine” physical/chemical properties (Chapter 1); preliminary 
separation of >200°C distillates and the residue into acid, base, 
neutral, saturated hydrocarbon and neutral-aromatic concentrates 
(Chapter 2); further separation of acid, base, and neutral concen- 
trates into subtypes (Chapters 3-5); and determination of the 
distribution of metal-containing compounds in all fractions (Chapter 
6). 


16007 (NIPER-452-Vol.2) Analysis of heavy oils: Method 
development and application to Cerro Negro heavy petroleum: 
Final report: Volume 2. National inst. for Petroleum and Energy 
Research, Bartlesville, OK (USA). Dec 1989. 248p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FC22-83FE60149. Order 
Number DE90000201. Available from NTIS, PC A11/MF A01 - 
OSTI; GPO Dep. 

On March 6, 1980, the US Department of Energy (DOE) and the 
Ministry of Energy and Mines of Venezuela (MEMV) entered into a 
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joint agreement which included analysis of heavy crude oils from 
the Venezuelan Orinoco oil belt. The purpose of this report is to 
present compositional data and describe new analytical methods 
obtained from work on the Cerro Negro Orinoco belt crude oil 
since 1980. Most of the chapters focus on the methods rather than 
the resulting data on Cerro Negro oil, and results from other oils 
obtained during the verification of the method are included. In addi- 
tion, published work on analysis of heavy oils, tar sand bitumens, 
and like materials is reviewed, and the overall state of the art in 
analytical methodology for heavy fossil liquids is assessed. The 
various phases of the work included: distillation and determination 
of “routine” physica/chemical properties (Chapter 1); preliminary 
separation of >200° C distillates and the residue into acid, base, 
neutral, saturated hydrocarbon and neutral-aromatic concentrates 
(Chapter 2); further separation of acid, base, and neutral concen- 
trates into subtypes (Chapters 3-5); and determination of the 
distribution of metal-containing compounds in all fractions (Chapter 
6). 


16008 (NIPER-463) Quarterly technical report for October 
1—December 31, 1989: Volume 1, Fuels research. National inst. 
for Petroleum and Energy Research, Bartlesville, OK (USA). 24 
Jan 1990. 29p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC22-83FE60149. Order Number DE90006257. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Two research programs from NIPER are briefly presented. The 
first program is on the development of analytical methodology for 
analysis of heavy crudes; the second program concerns the ther- 
mochemistry and thermophysical properties or organic nitrogen, 
and diheteroatom containing compounds. 16 refs., 10 figs., 7 tabs. 
(CBS) 


16009 Tandem mass spectrometry for the determinetion of 
trace steranes in crude and shale oils. Johnson, J.V. (Florida 
Univ., Gainesville, FL (USA). Dept. of Chemistry); Yost, R.A.; 
Wong, C.M. pp. 200 of Novel techniques in fossil fuel mass spec- 
trometry. Ashe, T.R.; Wood, K.V ASTM, Philadelphia, PA (1989). 
(CONF-8705379—: Novel techniques in fossil fuel mass spectrome- 
try, Denver, CO (USA), 24-29 May 1987). 

This paper describes triple quadruple tandem mass spectrometry 
(MS/MS) used to characterize the MS/MS behavior of five sterane 
standards and then to determine the sterane distribution in two 
shale oil and a crude oil without prior sample cleanup. Comparisons 
were made between electron ionization (El) MS/MS and methane 
positive chemical ionization (PCI) MS/MS of the sterane standards 
and the three oils The El-MS/MS of the molecular ions (M*) of the 
steranes was determined to be more sensitive and selective than 
PCI-MS/MS of the corresponding (M - H)* ions. With solids probe/ 
El-MS/MS parent scan of m/z 217 (the most characteristic daughter 
ion for steranes), it was possible to obtain the sterane distribution 
in the three oils. However, due to chemical interferences, only the 
most abundant steranes could be confirmed by the complete El- 
MS/MS daughter spectra of the detected molecular ions. In 
addition, severe contamination of the instrument resulted due to in- 
troduction of the oils into the vacuum system on the solids probe. 


16010 Characterization of high-boiling sludge waxes from 
underground crude oil storage reservoirs. Thomson, J.S. (Na- 
tional Institute for Petroleum and Energy Research, Bartlesville, OK 
(USA)); Grigsby, R.D.; Doughty, D.A.; Woodward, P.W.; Giles, 
H.N. American Chemical Society, Division of Petroleum Chemistry, 
Preprints (USA), 34(2): 275-281 (Apr 1989). DOE Contract FC22- 
83FE60149. (CONF-8904130-: Analytical chemistry of heavy 
oils/resids symposium, Dallas, TX (USA), 9-14 Apr 1989). 

Long term strategic storage of crude oil in underground salt 
domes is currently practiced in the US, Germany, and France. 
Crude oil stored in this manner frequently produces a bottom sludge 
layer, typically less than 0.5% of the volume of crude oil stored. 
This sludge has been reported to consist of sediment, water, and 
high molecular weight normal alkanes. A bimodal distribution of 
normal paraffins is usually observed during simulated distillation of 
sludge samples. with the second mode typically starting about n- 
C3. The mechanism of sludge formation is presently unclear. An 
examination of ‘°C stable isotope ratios of sludge implies that 
neither water-washing, molecular fractionation, or microbial degra- 
dation cause formation of this layer. Both natural settling and 
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formation of acid-stabilized micelles have been suggested as 
causes of sludge formation. As part of an ongoing study of stored 
crude oil quality for the Strategic Petroleum Reserve (SPR), NIPER 
is investigating both sludge composition and the mechanism of its 
formation. The objective of this investigation is to aid planning for 
its ultimate recovery, transportation, processing, and/or disposal. 
High boiling waxes and acidic, basic, and neutral compounds from 
three different cavern sludges have been isolated, and are being 
analyzed in detail. This paper will report the characterization of 
waxes both from the three sludges and their control (representative 
bulk cavern) oils using capillary GC, nuclear magnetic resonance 
(NMR), field desorption mass spectrometry (FDMS), electron im- 
pact mass spectrometry (EIMS), and UV spectrometry. 


16011 Distribution of metals in acid-base-neutral fractions 
of Cerro Negro 550-700°C distiliate and 700°C+ residue. Pear- 
son, C.D. (National Institute for Petroleum and Energy Research, 
Bartlesville, OK (USA)); Green, J.A.; Green, J.B.; Anderson, R.P. 
American Chemical Society, Division of Petroleum Chemistry, 
Preprints (USA), 34(2): 282-291 (Apr 1989). DOE Contract FC22- 
83FE60149. (CONF-8904130-: Analytical chemistry of heavy 
oils/resids symposium, Dallas, TX (USA), 9-14 Apr 1989). 

Heavy crude oils generally have high metals content and are 
difficult to upgrade. Vanadium and nickel are among the most com- 
mon metals and can cause catalyst poisoning and corrosion during 
processing. The continuing decrease in reserves of conventional 
crude oil has made it increasingly important that new techniques be 
developed for demetallization to permit upgrading and use of these 
difficult resources. Knowledge of the chemical composition of nickel 
and vanadium complexes in petroleum will assist the process 
designer to devise better demetallization processes. This paper de- 
scribes a new approach to the speciation of metals in crude oils 
and residues. The Cerro Negro 550-700°C distillate and 700°C+ 
residue are broken down into acid, base, and neutral fractions and 
the nickel, vanadium, and iron determined in each fraction. An at- 
tempt is made to answer the questions: (1) is distribution governed 
by the chemical structure of the metalloorganic molecules; (2) 
within a given chemical fraction, are subfractions present which 
contain a major portion of the total metal content; (3) does the par- 
ticular metal (i.e., Ni vs V) affect the separation behavior? This 
paper is the sixth and final chapter in a book describing the devel- 
opment of analytical methodology for the analytical characterization 
of Cerro Negro Orinoco belt crude oil. Chapters already published 
address the distillation and determination of routine physical and 
chemical properties, the separation of acid, base, and neutral frac- 
tions and saturate/aromatic split of the neutral fractions, and the 
detailed separation and analysis of sulfur compounds and aromatic 
hydrocarbons. The chapters on detailed separation and analysis of 
acidic and basic compounds are currently being written. They are 
based on previously reported analytical procedures. 


16012 Detailed analysis of acidic compounds in Mayan gas 
oil and hydrotreated products. Sturm, G.P. Jr. (National Institute 
for Petroleum and Energy Research, Bartlesville, OK (USA)); 
Green, J.B.; Grigsby, R.D.; Tilley, F.L.; Reynolds, J.W.; Yu, S.K.T. 
American Chemical Society, Division of Petroleum Chemistry, 
Preprints (USA), 34(2): 367-373 (Apr 1989). (CONF-8904130—: 
Analytical chemistry of heavy oils/resids symposium, Dallas, TX 
(USA), 9-14 Apr 1989). 

The present and future importance of heavy crude as a primary 
energy resource is widely recognized in spite of the current over- 
supply of crude oil. Along with coal and shale oil, heavy crudes 
and heavy ends of conventional crude produced by primary and 
enhanced oil recovery methods are considered important and de- 
pendable resources to meet their nation’s long-term energy needs. 
Heavy crudes impose more severe requirements upon refining 
technology to produce end products meeting current specifications 
in terms of stability, compatibility, and corrosiveness. This study is 
based on the premise that knowledge of the problem components 
in the feedstocks, intermediate process streams, and products can 
aid in the development of efficient and economical means of pro- 
ducing higher quality products. 


16013 The role of thermodynamics in the design of future 
jet tuels. Steele, W.V. (ITT Research Institute, Bartlesville, OK 
(USA)); Chirico, R.D. Journal of the University of Kuwait, Science 





(Kuwait), 16(2): 512-515 (1989). DOE Contract FC22-83FE60149. 
(CONF-8704350—: Symposium on structure of future jet fuels, Den- 
ver, CO (USA), 5-10 Apr 1987). 

The present range of high energy fuels includes a number of 
multiring, strained hydrocarbon systems. One of the best known of 
these is JP-10 which is the pure compound, exo- 
tetrahydrodicyclopentadiene. Another, JP-9, is a blend of 
methyicyclohexane, exo-tetrahydrodicyclopentadiene, and hydro- 
genated dimers of norbornadiene (empirical formula C,4H4,). 
These systems all have a high enthalpy of combustion per unit vol- 
ume, which is significantly greater than the energy density of 
conventional fuels. The efficient design of future endothermic, high- 
density jet fuels requires a broad base of accurate thermodynamic 
information. At NIPER in work at present sponsored by the Depart- 
ment of Energy under their Advanced Process Technology (APT) 
and. Advanced Research and Technology Development (ARTD) 
programs they are measuring the thermodynamic and thermophysi- 
cal properties of key compounds present in, or related to, those 
present in the alternate crudes. The whole program is too large to 
discuss in detail here, and so they will confine the remainder of 
this paper to discussion of some of their results in the area of 
Gibbs free energy calculations. 


16014 Sulfur K-edge X-ray absorption spectroscopy of 
petroleum asphaltenes and model compounds. George, G.N. 
(Exxon Research and Engineering Co., Annandale, NJ (USA)); 
Gorbaty, M.L. Journal of the American Chemical Society (USA), 
111(9): 3182-3186 (26 Apr 1989). DOE Contract AC03- 
82ER13000. 

The utility of sulfur K-edge X-ray absorption spectroscopy for the 
determination and quantification of sulfur forms in petroleum as- 
phaltenes has been investigated. Both X-ray absorption near edge 
structure (XANES) and extended X-ray absorption fine structure 
(EXAFS) spectra were obtained for a selected group of model 
compounds and for several petroleum asphaltene samples. For the 
model compounds the sulfur XANES was found to vary widely from 
compound to compound and to provide a fingerprint for the form of 
sultur involved. The use of third derivatives of the spectra enabled 
discrimination of mixtures of sulfidic and thiophenic model com- 
pounds and allowed approximate quantification of the amount of 
each component in the mixtures and in the asphaltene samples. 
These results represent the first demonstration that nonvolatile sul- 
fur forms can be distinguished and approximately quantified by 
direct measurement. 
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16015 (PB-90-127622/XAB) Geological evaluation: Sterling 
Drilling and Production Company. Jarvis No. 1143. GRI (Gas 
Research Institute) Comprehensive Study Well No. 2, Calhoun 
County, West Virginia. Topical report, September 1987-May 
1989. Lowry, P.; Hamilton-Smith, T.; Falleur, J.; Passaretti, M. K 
and A Energy Consultants, Inc., Tulsa, OK (USA). May 1989. 
155p. Available from NTIS, PC AO8&/MF A01. 

Devonian-shale gas production, from wells in a research area 
surrounding the Sterling Drilling Production Company, Jarvis No. 
1143, located in Calhoun County, West Virginia, is from intervals 
affected by thrust faults and/or associated shearing. Detailed 
whole-core description and Markov interpretation lead to the formu- 
lation of a depositional model of ongoing pelagic sedimentation of 
dark gray shales, periodically interrupted by turbidites consisting of 
thin siltstones and associated gray shales. A fracture model in- 
cludes slickensides resulting from Alleghenian thrusting. The gas 
reservoir in the CSW No. 2 area suggests a combination of 
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structure-induced fracturing, possibly of two distinct types, and rel- 
atively abundant and thickly bedded siltstones. 


0303 Drilling, Production, and Processing 
Refer also to citation(s) 15950 


16016 (CANWEC—CE02837, pp. 19) Off-shore develop- 
ments for seasonal gas supply: Report 4.2.16. . McHugh, J. 
(British Gas PLC (UK)); Gibbon, R.B.; Lyness, F.K. Canadian Na- 
tional Committee, World Energy Conference, Ottawa, ON 
(Canada). 1989. (CONF-890901—: 14. world energy conference, 
Montreal (Canada), 17-22 Sep 1989; CE-02837). In Energy for to- 
morrow. Division 4: Energy and technology: Session 4.2a: Coal 
and combined cycle [and] session 4.2b: Oil and natural gas. Avail- 
able from Canadian National Committee World Energy Conference, 
Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. Prices: 
$125.00 CAN. 

The paper describes two major offshore developments carried 
out in recent years by British Gas and which have now come to 
fruition. These are the Morecambe gas field in the Irish Sea which 
has been developed as a seasonal supply, and the Rough field in 
the North Sea which has been converted from a conventional pro- 
ducing gas field into a seasonal store. Both projects were part of a 
substantial program of capital works begun following the rapid 
build-up in demand for gas in Great Britain caused by the dramatic 
rise in oil prices in 1979. Because of the comparatively shallow 
depth of the Morecambe reservoir, it was decided to use slant 
drilling techniques in order to achieve a maximum coverage of the 
field while keeping the number of wellhead platforms to a mini- 
mum. For the Rough field, extensive new onshore and offshore 
facilities were needed, the latter including the compressors re- 
quired to inject gas into the reservoir, the gas processing 
installations are described. These and other features of the two de- 
velopments are discussed in detail in the paper. Both projects met 
their objectives, and Morecambe and Rough together now con- 
tribute around 20% of the gas supply required in Great Britain on 
the peak day of a severe winter. The map of the British gas trans- 
portation system is included. 11 refs., 10 figs., 1 tab. 


16017 (CANWEC—CE02837, pp. 20) The deep gas drilling in 
Sweden: Report 4.2.14. . Lindbo, T. (Deep Gas Co. (Sweden)); 
Wivstad, L. Canadian National Committee, World Energy Confer- 
ence, Ottawa, ON (Canada). 1989. (CONF-890901-—: 14. world 
energy conference, Montreal (Canada), 17-22 Sep 1989; 
CE-02837). In Energy for tomorrow. Division 4: Energy and tech- 
nology: Session 4.2a: Coal and combined cycle [and] session 
4.2b: Oil and natural gas. Available from Canadian National Com- 
mittee World Energy Conference, Suite 305, 130 Albert Street, 
Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

The Swedish pians for drilling for deep earth gas in the Siljan 
Lake Area are presented. The deep earth gas theory, as well as the 
Swedish project, are debated. A decision has been made to drill, a 
site has been selected and the operations began in July 1986. The 
present depth is 6600 m and the drilling has been furloughed since 
September 1, 1987 due to the lack of funds. The present plans are 
to raise the necessary funds and to continue drilling to 7500 m 
beginning in April of 1988, when the winter is over. A borehole in- 
vestigation and analysis program has been run during the drilling 
operation. The geology of the borehole and the composition of the 
gas are discussed. The paper presents the results obtained from 
drilling, investigation and analysis work, and the conclusions that 
can be drawn from the project. 5 refs., 4 figs., 2 tabs. 


16018 (DOE/MC/24264-2786) Re-analysis of the MWX 
[Multi-Well Experiment] fracture stimulation data from the Fiu- 
vial zone of the Mesaverde Formation and comperison with 
Paludal and Coastal zone behavior: Final report. Smith, M.B.; 
Miller, W.K. Il. Nolte-Smith, Inc., Tulsa, OK (USA). Oct 1989. 491p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
87MC24264. Order Number DE90000442. Available from NTIS, PC 
A21/MF A01 - OSTI. 

To investigate Western US tight gas sands, DOE established the 
Multi-Well Experiment (MWX), a field research facility near Rifle, 
Colorado, where three closely spaced wells were drilled through 
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the lenticular Mesaverde formation in the Piceance basin. Testing 
included extensive coring and core analysis, production testing, 
and instrumented fracture stimulation experiments. Because one of 
the more important aspects of the MWX project was to establish 
the predictability of well stimulation procedures, extensive fracture 
testing was conducted in the Paludal, Coastal, and Fiuvial zones. 
This report focuses on a review and re-analysis of the MWX stimu- 
lation data obtained in the Fluvial zone. This follows a similar 
re-analysis of the Paludal and Coastal zone data which compared 
stress analysis methods, defined a relationship between stress and 
lzhology, identified weaknesses in the fluid loss pressure decline 
analysis, and demonstrated a methodology for combining history 
matching of injection/decline pressures with the pressure decline 
analysis to better characterize the leak-off and geometry associ- 
ated with the hydraulic fracture. Where appropriate, the techniques 
and results from the analysis of the three Mesaverde zones are 
compared and discussed, helping to set forth guidelines for future 
testing in this formation. 11 refs., 69 figs., 10 tabs. 
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16019 (STF—25A88014) Gas_ diffusion on platforms. 
Wighus, R. SINTEF, Trondheim (Norway). Mar 1988. 16p. (In Nor- 
wegian). Order Number DE90748504. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

The report deals with an evalution of ignitable gas diffusion from 
leaks on offshore platforms. Mathematical models and reduced 
scaie model tests are used in simulation. The executed research 
projects comprise water tunnel simulation, model tests with helium 
on the scale of 1:5, and a complete 3-dimensional flow zone com- 
putation. The results are presented. Gas diffusion in air-conditioned 
area is discussed, and general conclusions are drawn. 4 figs., 7 
tab., 17 refs. 


0306 Economic, industrial, and Business Aspects 
Refer also to citation(s) 15922, 16846 


16020 (CANWEC-CE02837, pp. 25) Global climate change 
linkages: Acid rain, air quality and stratospheric ozone: Re- 
port 4.2.2. . German, M.|. (American Gas Association (USA)). 
Canadian National Committee, World Energy Conference, Ottawa, 
ON (Canada). 1989. (CONF-890901-: 14. world energy confer- 
ence, Montreal (Canada), 17-22 Sep 1989; CE-02837). In Energy 
for tomorrow. Division 4: Energy and technology: Session 4.2a: 
Coal and combined cycle [and] session 4.2b: Oj! and natural gas. 
Available from Canadian National Committee World Energy Confer- 
ence, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1iP 5G4. 
Prices: $125.00 CAN. 

In many nations, increased reliance upon natural gas resources 
in national energy planning offers opportunities to simultaneously 
minimize pollution, including the build-up of greenhouse gases, 
while also choosing energy strategy. Natural gas resources are 
abundant, widely distributed, and underutilized. Natural gas is also 
the most environmentally desirable fossil fuel. Compared to other 
energy alternatives, natural gas systems require a significantly 
lower capital investment to produce, deliver and utilize a given 
amount of energy. Recently commercialized utilization technologies 
have enhanced these advantages. In electricity generation, natural 
gas is emerging as the fuel of choice. Natural gas-fueled electric 
generation offers lower capital and operating costs, shorter con- 
Struction times, higher efficiency, faster start-up, increased 
reliability and minimum environmental impact. Gas-fired electric- 
generating equipment also provides planning flexibility by easily 
accommodating incremental capacity additions that can track elec- 
tric load growth more closely. Vehicular and residential applications 
are also discussed. In many applications, natural gas can comple- 
ment coal use by increasing thermal efficiency and reducing CO, 
and other emissions. 35 refs. 
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16021 (DOE/EIA-0130(89/11)) Natural gas monthly, Novem- 
ber 1989. USDUE Energy Information Administration, Washington, 
DC (USA). Office of Oil and Gas. 30 Jan 1990. 181p. Sponsored 
by U.S. DOE Management & Administration. Order Number 
DE90006524. Available from NTIS, PC AO9/MF A01 - GPO - OSTI; 
GPO Dep. 

This report highlights activities, events, and analyses of interest 
to public and private sector organizations associated with the natu- 
ral gas industry. Volume and price data are presented each month 
for natural gas production, distribution, consumption, and interstate 
pipeline activities. Producer-related activities and underground stor- 
age data are also reported. From time to time, the NGM features 
articles designed to assist readers in using and interpreting natural 
gas information. 6 figs., 34 tabs. 


0308 Environmental Aspects 
Refer also to citation(s) 15988, 15996, 16726, 18013 


16022 (ML-—89-05570) Tainting and toxicity in sea scallops 
(Placopecten magelianicus) exposed to the water-soluble frac 
tion of Scotian Shelf natural gas condensate. Ernst, R. (Martec 
Ltd., Halifax, NS (Canada)); Carter, J.; Ratnayake, N. Martec Ltd., 
Halifax, NS (Canada). May 1989. 162p. (MICROLOG-89-05570). 
Available from PC Environment Canada, Departmental Library, Ot- 
tawa, PQ, CAN K1iA OH3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Scallops are presently harvested near potential natural gas fields 
off Sable Island, Nova Scotia. A natural gas condensate blowout 
there in 1984 raised concerns about the possible adverse effects 
on the scallops should any condensate blowouts occur in the fu- 
ture. The objectives of this study were to assess the chemical 
properties of Scotian Shelf condensate, to determine the acute tox- 
icity of condensate in scallops, and to determine the potential for 
tainting in scallops exposed to the water-soluble fraction (WSF) of 
Scotian Shelf condensate. Scallops with a shell height exceeding 8 
cm were collected from the Bay of Fundy. Toxicity tests were con- 
ducted in static 20:1 containers using different dilutions of the WSF. 
Condensate, exposure water, and scallop adductor muscles were 
analyzed, and tainting was evaluated by the taste panel method. 
The major components of Scotian Shelf condensate were aromatic 
hydrocarbons. The hydrocarbon concentration of the WSF ranged 
from 42 to 56 ppM. Scallops exposed for 24 h to a WSF concen- 
tration of 2 2.7 ppM showed significant uptake of hydrocarbons in 
the adductor muscle. Analysis indicated rapid loss of hydrocarbons 
from the muscle within 24 h. Mixing ratio data indicate that a true 
WSF comprises no more than 2-8 vol% of the whole condensate. 
With an observed tainting threshold of 0.8 ppM, the concentration 
of whole condensate in the water column would have to be sus- 
tained at at least 10 ppM to cause tainting in sea scallops, rarely 
observed under naturally dispersed oil slicks. This indicates that 
the probability of tainting or toxic effects in sea scallops due to a 
short-term condensate blowout in offshore waters must be low. A 
long-term blowout might increase the risk of tainting. 40 refs., 64 
figs., 32 tabs. 
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16023 (BCR-TE-87-8) Compressed natural ges home com- 
pressor operations monitoring. B.C. Research, Vancouver, BC 
(Canada). Apr 1987. 27p. (MICROLOG—89-05374). Available from 
PC Energy, Mines and Resources Canada, Communications 





Branch, 580 Booth St., Ottawa, ON, CAN K1A 0E4; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

The majority of natural gas vehicles presently operating in 
Canada are refuelled at multi-vehicle fuel stations. An alternative to 
this is to use a small compressor installed at the home of the vehi- 
cle operator. This report describes the operating performance 
characteristics of two commercial home compressors which were 
monitored over a thirteen month period. Operating data was col- 
lected for the total volume of natural gas, total hours of operation, 
and electrical energy consumption. The compressors were capable 
of compressing natural gas to pressures of 3000 psi with flow rates 
ranging for 0.033 m3/min to 0.079 m/min. The efficiency of thes 
system in terms of energy/unit volume of gas compressed ranged 
from 0.81 kW-h/m® to 5.8 kW-h/m®. The compressors experienced 
no major component failure during the course of the test but nu- 
merous minor problems were observed several of which resulted in 
shut-down of the unit. This shut-down frequency was deemed to 
be unacceptable for home operation. 3 refs., 10 tabs. 


16024 (BCR-TE-87-9) CNG [compressed natural gas] com- 
pressor operations monitoring. B.C. Research, Vancouver, BC 
(Canada). Apr 1987. 33p. (MICROLOG—89-05371). Available from 
PC Energy, Mines and Resources Canada, Communications 
Branch, 580 Booth St., Ottawa, ON, CAN K1A OE4; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

Since 1980, compressed natural gas (CNG) has been used as 
an automotive fuel in Canada. It is stored in high pressure tanks 
(maximum pressure ~200 atmospheres) permanently mounted in 
the vehicle. The tanks are refuelled by a high pressure compres- 
sor. Two refuelling modes are currently used: siow and fast fills; 
that is, either refuelled overnight or within 3-5 minutes. The re- 
quirements for a CNG compressor for the fast mode are flow rates 
of greater than 15 standard cubic feet per minute (SCFM) and a 
maximum working pressure of 200 atmospheres. This report details 
the operating performance characteristics of seven (six different 
manufactures) of CNG compressors used in commercial refuelling 
Stations monitored over a two-year period. The output flow capacity 
for the compressors ranged from 0.7 - 9.62 m/min. (25- 340 
SCFM). About half the compressors operated at their rated flow 
rate, with the remainder operating at about 75% of their rated flow 
capacity. Efficiency was rated on the basis of the electricity con- 
sumed per unit of gas dispensed. Efficiencies ranged from 0.197 
kW-h/m® to 0.37 kW-h/m®. All compressors exhibited good reliabil- 
ity for major components but continued to experience frequent 
minor problems. The minor problems did not appear to significantly 
hamper operations. 2 refs., 11 tabs. 


16025 (PB-90-127499/XAB) Synthesis and properties of a 
novel catalyst for the combustion of methane. Annual report, 
July 1988-July 1989. Hicks, R.F. California Univ., Los Angeles, 
CA (USA). Dept. of Chemical Engineering. Jul 1989. 74p. Available 
from NTIS, PC A04/MF A01. 

See also PB-89-161400. 

The objective of the research was to develop criteria for the 
combustion of methane. Methane oxidation over supported 
platinum and palladium catalysts has been found to be a structure- 
sensitive reaction. On alumina, platinum and palladium can form 
either a dispersed phase or a crystalline phase, depending on the 
amount of metal deposited and the preparation conditions. All of 
the metal atoms of the dispersed phase are exposed to the gas. 
Under reaction conditions, the dispersed phase is completely 
oxdized to the corresponding metal oxide. Conversely, the crys- 
talline phases of platinum and palladium are not oxidized under 
reaction conditions. Instead, the surfaces of the crystals are 
covered with a layer of oxygen. The turnover rates for methane ox- 
idation are higher on palladium than on platinum and are higher on 
the crystallites than on the dispersed phase. 


16026 


(SV-UV—1989-26) Heat and power generation with 
LPG. Granberg, G.; Mender, P. de. Swedish State Power Board, 
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Vaellingby (Sweden). 25 May 1989. 70p. (in Swedish). Order Num- 
ber DE90748546. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

This report is a feasibility study of heat and power generation 
with LPG as a fuel. Technique, feasibility, and economics have 
been studied for electric production units ranging from 3 to 128 
MWeéei. Offshore concepts and markets have been studied in coop- 
eration with Swedish Petroleum Exploration A/S. A rough economic 
evaluation indicates that LPG is an interesting fuel for heat and 
power generation. 


16027 Pdf modeling of turbulent nonpremixed methane jet 
flames. Chen, J.Y. (Sandia National Labs., Livermore, CA (USA). 
Combustion Research Faclity); Kollimann, W.; Dibble, R.W. Com- 
bustion Science and Technology (UK), 64(4-6): 315 (1989). 

An expanded model of turbulent nonpremixed combustion is pre- 
sented. In the model, the scalar mixing and reactions are described 
by a probability density function (pdf) submodel capabie of han- 
dling five scalars, while the turbulent velocity field is described by a 
second-order moment closure. Two plausible chemical reaction 
models are considered: a five-scalar, four-step, reduced reaction 
mechanism, and a four-scalar constrained equilibrium model. 
Detailed comparisons of model predictions with laser Raman ex- 
perimental dat provide a valuable evaluation of the model's ability 
in predicting nonequilibrium chemistry in turbulent nonpremixed 
flames. Overall, the model fails to predict greater departure from 
chemical equilibrium as mixing rates are increased. Interestingly, 
this failure is not due to the chemical model, both of which perform 
satisfactorily. Instead, the failure to predict greater departure from 
chemical equilibrium is a subtle artifact of the current Monte Cario 
simulation of turbulent mixing and chemical reaction. 
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16028 (AOSTRA-90-00549) Alberta Oil Sands Technology 
and Research Authority annual report, 1989. Alberta Oil Sands 
Technology and Research Authority, Edmonton, AB (Canada). 
1989. 68p. (MICROLOG—90-00549). Available trom PC Alberta Oil 
Sands Technology and Research Authority, 500 Highfield PI., 
10010-106 St., Edmonton, AB, CAN T5J 3L8; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 

The Alberta Oil Sands Technology and Research Authority 
(AOSTRA) is a provincial crown corporation whose mandate is to 
promote research and development relating to recovery and pro- 
cessing of oil sands products from Alberta’s oil sand deposits, the 
recovery of heavy oils and enhanced recovery from conventional 
petroleum reservoirs. AOSTRA also promotes research into meth- 
ods needed to ensure acceptable environmental quality after such 
recovery and processing operations. AOSTRA involvement in tech- 
nology development ranges from fundamental, academic, and 
institutional research to the support of large-scale field pilots and 
demonstration units in cooperation with industry. This report 
reviews AOSTRA's activities for the year, including programs in in- 
situ recovery, underground testing, surface mining, cooperative 
research, technology transfer, oi] sand waste processing, and pro- 
duced water recycling. Recent highlights include significant 
progress in the underground test facility project, where field results 
have exceeded all forecasts; licensing of AOSTRA Taciuk Process 
for treating hydrocarbon-containing wastes and for producing oil 
from shales; successful completion of tests on upgrading bitumen 
at the VEBA OIL Pilot facility in West Germany; initiation of coal- 
heavy oil coprocessing studies; environmental audits of in-situ 
projects; and the hosting of an international conference on heavy 
crude and tar sands. The report also includes a list of patents as- 
signed to AOSTRA and financial statements. 2 tabs. 


16029 (CONF-850710—) The third UNITAR/UNDP [United 
Nations Institute for Training and Research/United Nations De- 
velopment Program] international conterence on heavy crude 
and tar sands. Meyer, R.F. (ed.) (Geological Survey, Reston, VA 
(USA)). United Nations Development Programme, New York, NY 
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(USA). UNITAR/UNDP Information Centre; Alberta Oil Sands Tech- 
nology and Research Authority, Edmonton, AB (Canada); Petroleos 
de Venezuela, S.A., Caracas (Venezuela); USDOE, Washington, 
DC (USA). Jul 1988. 1593p. Sponsored by U.S. DOE Fossil En- 
ergy. DOE Contract FG01-86FE60930. From 3. UNITAR/UNDP 
international conference on heavy crude and tar sands; Long 
Beach, CA (USA); 22-31 Jul 1985. Order Number DE90005488. 
Available from NTIS, PC A99/MF A01 - OSTI; GPO Dep. 

Research programs on oil sands and heavy crude are presented. 
Areas of research include: international cooperation, information 
exchange and legal framework; economics, marketing, and trade; 
resources and geology; geochemistry and microbiology; drilling and 
production of heavy oil; mining and extraction of natural bitumen; 
reservoir characterization and heavy oil recovery; upgrading; 
refining; metals recovery; transportation; and environmental consid- 
erations. There are 152 research programs presented, and 
individual projects are processed separately for the data bases. 
(CBS) 


0402 Reserves, Geology, and Exploration 
Refer also to citation(s) 16784 


16030 (IE-MOEF-88/0100, pp. 23-25) Analagous oll shale 
phenomena in Israel and Jordan - a possible topic of coopera- 
tion. Minster, T.; Shirav, M.; Padan, A. Ministry of Energy and 
Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd inierna- 
tional congress and exhibition on energy. Abstracts. Available from 
COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

israel's oil shale deposits comprise 12 billions tons proven, and 
greater indicated reserves, while those of Jordan comprise 4.5 bil- 
lion tons proven and over 30 billion tons indicated. The northern 
Jordan deposits and geological formations resemble those of the 
southern Golan Heights. Only partial similarity is observed between 
Jordan's rich deposits in the Dead Sea fault zone and the se- 
quences of southern Israel. The chemical and mineralogical 
properties of israeli and Jordanian oil shales are similar, and small 
differences in their calorific values and oil yields may be attributed 
to variations in their inorganic matter content. Israel's construction 
of a 14 MW fluidized bed boiler demonstration plant at Mishor 
Rotem could lead to the establishment of oil shale fired power sta- 
tions near the deposits, while Jordan appears to be planning a 300 
MW, circulating fluidized bed pliant near its El-Lajjun deposit. The 
matching between Israel and Jordan in the various aspects of oil 
shale exploitation could provide a basis for bi-national cooperation, 
given suitable political conditions. (RP) 
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16031 (DOE/LC/11069-2772-Vol.1) Perform research in pro- 
cess development for hydroretorting of eastern oll shales: 
Volume 1, Project results and achievements: Final report. Hy- 
crude Corp., Chicago, IL (USA). Nov 1989. 55p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FC21-85LC11069. Order 
Number DE90000428. Available from NTIS, PC AO6/MF A011 - 
OSTI; GPO Dep. 

During the course of the program, a data base was established 
for six eastern oil shales, including geological characterization and 
the determination of hydroretorting characteristics. Conceptual 
commercial plant designs were developed for each shale and the 
potential environmental impact of a commercial hydroretorting plant 
in Putnam County, Tennessee was evaluated. Various concepts for 
improving the process efficiency of moving-bed hydroretorting and 
increasing resource utilization were investigated. When circum- 
stances warrant, the data obtained during this program will provide 
an adequate basis for the design of a moving-bed hydroretorting 
demonstration plant for the eastern oil shales studied, which repre- 
sent the major portion of the surface mineable eastem oil shale 
resource. 5 refs., 3 figs., 28 tabs. 


34 ERA Vol. 15, No. 7 


16032 (EMR/CANMET-—00320) Study of the effect of ther- 
mal alteration on conformance efficiency in in-situ thermal 
recovery process: Final report. Erno, B.P.; Saetre, R.; Tsang, C. 
Canada Centre for Mineral and Energy Technology, Ottawa, ON 
(Canada). Mar 1989. 528p. Contract EMR 23440-7-9060/01-SQ. 
(MICROLOG-89-05083). Available from PC Canada Centre for 
Mineral and Energy Technology, Technical Information Division, 
562 Booth St., Room 20C, Ottawa, ON, CAN K1A 0G1; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

This report describes in great detail the experimental work done 
in several different areas all related to understanding and improv- 
ing thermal recovery of heavy oil. The results have been presented 
as five separately-bound reports. The first volume includes the 
work under Tasks 1,2,5, and the 7, and other 4 volumes contain 
work under Tasks 3 & 4,6,8 and 9 respectively. Task 1 reviews the 
literature on oil viscosity, variability, thermal alteration of oil, rela- 
tionship of oil viscosity to asphaltene content, steam distillation, 
and applications of instrumental thermal analysis techniques. Task 
2 involved a study of the natural variability of oil within a single 
heavy oil reservoir. In three different reservoirs, oil viscosity was 
found to increase with increasing depth of origin of the sample. 
Possible reasons for this variability, and potential impacts of it on 
thermal recovery processes are discussed. The relationship be- 
tween asphaltene content and oil viscosity was investigated in Task 
5, and contribution of steam distillation to thermal oil recovery was 
explored in Task 7. Thermal alteration of two Lloydminster heavy 
oils was investigated in Tasks 3 and 4 forming a separate volume. 
In Task 6, the potential impact of thermal alteration of oil on flow 
behaviour was explored. Application of instrumental thermal analy- 
sis were presented in Task 8; and Task 9 provides a review of the 
numerical simulators which have been developed over the past 20 
years to help understand and predict the performance of thermal 
recovery processes. 46 refs., 21 figs., 3 tabs. 


16033 (IE-MOEI-88/0100, pp. 20) Towards commercial uti- 
lization of israel’s oil shale resources. Yerushaimi, J. (PAMA 
(Energy Resources Development) Ltd., Tel Aviv, (Israel)). Ministry 
of Energy and Infrastructure, Jerusalem (Israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Israel's proven reserves of exploitable oil shale stand at about 
10 billion tons. PAMA (Energy Resources Development) Ltd has 
performed extensive studies on oil shale utilization by oil extraction 
and by direct combustion. The studies indicated that power from oil 
shale can compete with that from coal, even at today’s coal prices. 
PAMA is building a demonstration plant which will feed electricity to 
the grid and supply low-pressure process steam to a factory adja- 
cent to one of the major oil shale deposits. The boiler will burn oil 
shale in a circulating fluidized bed, to produce 50 tons/h of high- 
pressure steam. The investment in the plant, which is due for 
commissioning in 1989, is about $25 million. Successful demon- 
stration could pave the way to significant commercial power 
production from oil shale in the next decade. PAMA is developing a 
new extraction process tailored to the properties of Israeli oil shale, 
thus promising an advantage over existing processes developed 
elsewhere. The process rests on the use of fluidized and entrained 
beds, and encouraging results have been obtained from a 100 kg/h 
pilot plant. (RP) 


16034 (IE-MOEF88/0100, pp. 105) Demonstration unit to 
combust oil shale as intermediate step towards power genere- 
tion. Wohifarth, A. (PAMA Ltd., Arad, Israel); Schvartz, M.; Luria, 
S.; Kuivalainen, R. Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Jun 1988. (CONF-880609-: Energy 88: 2. International 
congress and exhibition on energy, Tiberias (israel), 5-10 Jun 
1988). In Energy 88. The 2nd international congress and exhibition 
on energy. Abstracts. Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

Abstract only. 

Economic studies of electricity generation by direct combustion 
of oil shale showed that a 600 MW plant, comprising five 120 MW 





modules, next to the Mishor Rotem (Northern Negev) deposit, 
would compete with a sea-shore coal-fired plant. A 50 ton/h steam 
demonstration unit will be built as a risk-reducing, intermediate 
step and will be integrated into Israel Chemicals’ industrial complex 
at Mishor Rotem. The unit will generate 6MW of electricity in a 
back pressure turbogenerator and will produce low-pressure steam, 
which will be sold to the Negev Phosphate company on a commer- 
cial basis. The project started in August 1987 and the warm startup 
is planned for August 1989. Mining has started at an open pit site, 
4 km from the plant, and the top of the oil shale layer will be 
reached by June 1988. The first 2 years will be used to create a 
data base for the next step, which will involve a 120-150-MW mod- 
ule. During the first two years, reexamination and optimization of 
technical and process aspects will take place. Among the parame- 
ters to be studied are: fuel grade, fuel fluctuations, combustion 
temperature and flow patterns. Among the technical issues to be 
optimized are: fuel introduction, ash collection and disposal sys- 
tems, and material selection. Experience from the demonstration 
plant will contribute to a renewed techno-economic evaluation. 
Positive results will enable Israel to proceed with the project. (RP) 


16035 (IE-MOEF-88/0100, pp. 108) Process design for high- 
sulfur fuels utilization. Esterson, G.L. (Hebrew Univ. of 
Jerusalem, (Israel)); Pismen, M.; Aizenshtat, Z. Ministry of Energy 
and Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: 
Energy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Due to its diversity, the sulfur atom can become part of all con- 
stituents of fossil fuels: in the mineral matrix, as SO, (+6 valence) 
or as metal sulfide (-2 valence), in the organic matter as S (0 va- 
lence, e.g., thiols, thiophenes, sulfur bridges). Therefore, its 
removal before use of a high-sulfur fuel is very expensive and diffi- 
cult, if at all possible. Thus, to prevent environmental pollution, one 
must also study sulfur removal both inside and following the pro- 
cess. Combustion, gasification and liquefaction are inherently tied 
to an understanding of the thermal behavior and chemical reactivity 
of sulfur. This paper concentrates on the reactions and removal of 
sulfur inside a 2-stage fluidized-bed combustion reactor using high- 
sulfur bituminous maris ("oil shales”) from the Zef’a Ef’e (israel) 
deposit. These carbonate-rich marls contain mostly kerogen (95% 
organic matter) with 8-12% organically bonded sulfur, a small 
amount of sulfate, and about 1% pyrite. The GENESIS process 
(Generation of Energy from Shale of Israel) was designed with the 
above constraints in mind, yields high thermal efficiency, minimized 
energy loss due to carbonate decomposition, and nearly total re- 
moval of sulfur as CaSO, in the ash. The rationale behind the 
GENESIS process with respect to sulfur will be elucidated. (author) 
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16036 (DOE/LC/11069-2772-Vol.2) Perform research in pro- 
cess development tor hydroretorting of Eastern oil shales: 
Volume 2, Expansion of the Moving-Bed Hydroretorting Data 
Base for Eastern oll shales: Final report. Hycrude Corp., 
Chicago, IL (USA); Institute of Gas Technology, Chicago, IL (USA). 
Nov 1989. 293p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FC21-85LC11069. Order Number DE90000429. Available 
from NTIS, PC A13/MF A01 - OSTI; GPO Dep. 

An extensive data base was developed for six Eastern oil 
shales: Alabama Chattanooga, Indiana New Albany, Kentucky 
Sunbury, Michigan Antrim, Ohio Cleveland, and Tennessee Chat- 
tanooga shales. The data base included the hydroretorting 
characteristics of the six shales, as well as the retorting character- 
istics in the presence of synthesis gas and ionized gas. Shale 
gasification was also successfully demonstrated. Shale fines (20%) 
can produce enough hydrogen for the hydroretorting of the remain- 
ing 80% of the shale. The amount of fines tolerable in a moving 
bed was also determined. 16 refs., 59 figs., 43 tabs. 
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16037 (DOE/LC/11069-2772-Vol.3) Perform research in pro- 
cess development for hydroretorting of eastern oil shales: 
Volume 3, Sample procurement summary report: Final report. 
Hycrude Corp., Chicago, IL (USA); Matthews (R.D.), Inc., Chicago, 
IL (USA). Nov 1989. 120p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FC21-85LC11069. Order Number DE90000430. 
Available from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

Six bulk samples of eastern oil shale were taken from the Clegg 
Creek Member of the New Albany Shale in northwestem Kentucky, 
the Chattanooga Shale in northern Alabama, the Gassaway Mem- 
ber of the Chattanooga Shale in central Tennessee, the Antrim 
Shale in northeastern Michigan, the Cleveland Member of the Ohio 
Shale in central Ohio, and the Sunbury Shale in eastern Kentucky. 
A seventh sample of Clegg Creek from southern Indiana had been 
sampled earlier. The stratigraphic position of all bulk samples was 
documented using both outcrops and subsurface control; at five 
sites stratigraphic test holes were cored and logged. Surface 
gamma was run on the cores before slabbing. The representative 
character of the Tennessee sample was assured by recovering the 
required weight in four cores. Obtaining representative bulk sam- 
ples at other sites often required adapting channel sampling 
techniques to earth moving equipment, reducing an initial sample 
by hand methods, and minimizing contamination throughout the 
sampling operation. Cores were assayed for carbon and Fischer 
Assay oil yield both on a selected per foot basis as composites. 29 
refs., 25 figs., 7 tabs. 


16038 (ESSO-89-04482) Effect of composition on the rhe- 
ological properties of asphalt cement: Final report. Poirier, 
M.A. Esso Petroleum Canada, Sarina, ON (Canada). Research 
Dept. Aug 1988. 88p. Contract EMR 23440-7-9058/01-SQ. 
(MICROLOG-8$9-04482). Available from PC Canada Centre for 
Mineral and Energy Technology, Technical Information Division, 
562 Booth St., Room 20C, Ottawa, ON, CAN K1A 0G1; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

This work was undertaken to relate the rheological properties of 
asphalt to its composition. A further objective of this study was to 
develop guidelines for selecting crude oils for asphalt manufacture. 
The Corbett separation method was used to obtain compound-type 
fractions from Cold Lake deasphalted oil. The fractions were then 
blended with selected vacuum residues to produce 150/200 pene- 
tration asphalts. The changes in properties with respect to the 
original asphalt were determined. The Penetration Index was 
shown to correlate with the asphaltenes/(wax + polar aromatic) ratio 
(less temperature susceptible/more temperature susceptible ratio). 
The saturates fraction is the only compound-type that increases the 
Pen-Vis Number when blended into asphalt. Air blowing does not 
affect the Pen-Vis Number significantly. All compound-type fractions 
reduce the stiffness at -20°C due mainly to compositional change 
but more significantly with the saturates. Both the low temperature 
stiffness and ductility are influenced by the Colloidal Instability In- 
dex. The glass transition temperature is shown to correlate with the 
polar aromatics content but the Penetration Index does not. 


16039 (UCRL-—102677) Volatile compound evolution from 
the programmed temperature pyrolysis of Big Clifty and 
McKittrick tar sands at a 10°C/min heating rate. Reynolds, J.G. 
Lawrence Livermore National Lab., CA (USA). Nov 1989. 12p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-48. (CONF-891167-1: Eastern oil shale symposium, 
Lexington, KY (USA), 15-17 Nov 1989). Order Number 
DE90006763. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Big Clifty (Kentucky) and McKittrick (California) tar sands were 
pyrolyzed at a 10°C/min heating rate from room temperature to 
900°C. The volatile compounds were detected on-line and in real 
time by tandem mass spectrometry using MS and MS/MS detec- 
tion. This paper reports the programmed temperature pyrolysis 
behaviors of Big Clifty and McKittrick tar sands and compares their 
results. 48 refs., 10 figs., 3 tabs. 


16040 Gas chromatography/mess spectrometry analysis of 
realkylbenzothiophenes identified in Arabian heavy as- 
phaitenes, pyrolysis oll. Gallegos, E.J. (Chevron Research Co., 
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Richmond, CA (USA)). pp. 200 of Novel techniques in fossil fuel 
mass spectrometry. Ashe, T.R.; Wood, K.V ASTM, Philadelphia, 
PA (1989). (CONF-8705379-: Novel techniques in fossil fuel mass 
spectrometry, Denver, CO (USA), 24-29 May 1987). 

Present concepts hold that the genesis of organic sulfur com- 
pounds is due mainly to secondary processes. The secondary 
process is a chemical reaction of oil with sulfur or sulfur species to 
give nonthiophenic sulfides and thiols first, then benzothiophenes, 
and ultimately stable dibenzcthiophenes. This work describes the 
pyrolysis gas chromatography/mass spectrometry (GC/MS) identifi- 
cation of a homologous series of n-alkylbenzothiophenes extending 
from Cy9 to C3p in Arabian heavy asphaltenes. Within each ho- 
molog there are at least 22 isomers. The mass spectra of these 
isomers typically show relatively intense molecular ions with base 
peaks at m/z 147, 161, or 175. 


16041 Opr-line, mass spectrometric determination of ammo- 
nia from oil shale pyrolysis using isobutane chemical 
ionization. Crawford, R.W. (Lawrence Livermore National Lab., CA 
(USA)); Coburn, T.T.; Miller, P.E.; Oh, M.S. pp. 200 of Novel tech- 
niques in fossil fuel mass spectrometry. Ashe, T.R.; Wood, K.V 
ASTM, Philadelphia, PA (1989). DOE Contract W-7405-ENG-48. 
(CONF-8705379—: Novel techniques in fossil fuel mass spectrome- 
try, Denver, CO (USA), 24-29 May 1987). 

Ammonia is the predominant nitrogen-containing species formed 
during the pyrolysis of oil shale. An on-line method of determining 
ammonia was developed to study kinetics and chemistry of forma- 
tion and evolution is presented in this paper. While fragmentation 
of water interferes with electron ionization mass spectrometry, 
chemical ionization mass spectrometry using isobutane reagent 
gas gave excellent sensitivity and selectivity for ammonia. All trans- 
fer and sampling lines from the retort were heated to approximately 
150°C. The authors discuss their measurement of ammonia evolu- 
tion from various oil shales retorted under a variety of conditions, 
including steam retorting. 
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Refer also to citation(s) 16029 


16042 (IE-MOEI-88/0100, pp. 60) An economic analysis un- 
der uncertainty of a project for manufacturing synthetic oll 
from oll shale in Israel. Inbar, D. (Tel Aviv Univ., (Israel)); Zahavi, 
J. Ministry of Energy and Infrastructure, Jerusalem (israel). Jun 
1988. (CONF-880609-: Energy 88: 2. international congress and 
exhibition on energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 
88. The 2nd international congress and exhibition on energy. Ab- 
Stracts. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The construction of a plant for producing oil from oil shale is an 
innovative energy project facing the policy makers in Israel. The 
project combines great potential benefits with huge investments 
and large uncertainties, which can determine the profitability of the 
project. Because of the uncertainties and other reasons a simple 
deterministic analysis of the project is not satisfactory. This re- 
search used decision analysis - a dynamic approach for decision 
making under uncertainty - to find the best course of action in the 
project for Israel. A decision tree was constructed to model the 
problem. The solution gave the best course of action, the optimal 
timing, the values of information and the sensitivity of the results to 
several variables. In a second stage of the evaluation process we 
use a new option pricing method which takes into account the se- 
quential nature of the investment and the option for halting the 
project during construction. This method derives optimal decision 
rules for investment outlays over the entire construction program. 
(author) 
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Refer also to citation(s) 16032 

16043 (IE-MOEI-88/0100, pp. 104) Ahistrom Pyroflow CFBC 
technique as a means of utilizing low grade oll shale for en- 
ergy production. Tormikoski, P. (A. Ahistrom Corp., Karhuia, 
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Finland); Kuivalainen, R.; Wohifarth, A.; Schvarz, M.; Luria, S. Min- 
istry of Energy and Infrastructure, Jerusalem (Israel). Jun 1988. 
(CONF-880609—: Energy 88: 2. International congress and exhibi- 
tion on energy, Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 
2nd international congress and exhibition on energy. Abstracts. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Israel's oil shale reserves are estimated at 10 billion tons, but 
the calorific value is only 4 MJ/kg and the ash, moisture, calcium 
carbonate and sulfur contents are high 62%, 18%, 40-50% and 
2.3-2.6%, respectively. PAMA, in 1982, initiated a research pro- 
gram to study the suitability of the Ahistrom Pyroflow Circulating 
Fluidized Bed Combustion (CFBC) technique for using Israeli oil 
shales. Two trials were carried out in the Hans Ahistrom Labora- 
tory’s Pyroflow pilot furnace, in Finland, and PAMA Ltd has 
performed many test burns in its own pilot plant. The main aims 
were to study such design parameters as combustion efficiency, to 
minimize the attrition of solids and the excess production of fly ash, 
and to minimize carbonate decomposition. In tests under varied 
running conditions (760-850 degrees C), the carbon utilization has 
been over 99%. Combustion was stable and easily controlled, in 
spite of the high ash content and varying fuel quality. Low combus- 
tion temperatures reduce the attrition of solids and the calcination 
of carbonate. In addition to the test results, Ekono Corporation of 
Finland performed a feasibility study which proved the technical 
and economic capability of the Pyroflow CFBC technique for oil 
shale firing. In June 1987, PAMA Ltd ordered the first 50 ton per 
hour demonstration boiler to be built in Negev Phosphates Ltd’s 
production plant at Mishor Rotem. (RP) 
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16044 (EP—85-3) Uranium in Canada: 1984 Assessment of 
supply and requirements. Department of Energy, Mines and Re- 
sources, Ottawa, ON (Canada). Sep 1985. 57p. Order Number 
DE90614204. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

In 1974 the Minister of Energy, Mines and Resources (EMR) es- 
tablished a Uranium Resource Appraisal Group (URAG) within 
EMR to audit annually Canada’s uranium resources for the pur- 
pose of implementing the federal government's uranium export 
policy. A major objective of this policy was to ensure that Canadian 
uranium supplies would be sufficient to meet the needs of 
Canada’s nuclear power program. As projections of installed nu- 
clear power growth in Canada over the long term have been 
successively revised downwards (the concern about domestic se- 
curity of supply is less relevant now than it was 10 years ago) and 
as Canadian uranium supply capabilities have expanded signifi- 
cantly. Canada has maintained its status as the western workl’s 
leading exporter of uranium and has become the world’s leading 
producer. Domestic uranium resource estimates have increased to 
551 000 tonnes U recoverable from mineable ore since URAG 
completed its last formal assessment (1982). In 1984, Canada’s 
five primary uranium producers employed some 5800 people at 
their mining and milling operations, and produced concentrates 
containing some 11 170 tU. It is evident from URAG's 1984 as- 
sessment that Canada’s known uranium resources, recoverable at 
uranium prices of $150/kg U or less, are more than sufficient to 
meet the 30-year fuelling requirements of those reactors that are 
either in opertaion now or committed or expected to be in-service 
by 1995. A substantial portion of Canada’s identified uranium re- 
sources, recoverable within the same price range, is thus surplus 
to Canadian needs and available for export. Sales worth close to 
$1 billion annually are assured. Uranium exploration expenditures 
in Canada in 1983 and 1984 were an estimated $41 million and 
$35 million, respectively, down markedly from the $128 million re- 
ported for 1980. (Abstract Truncated) 





16045 Uranium transport in Topopah spring tuff: An 
ion-microscope investigation. . McKeegan, K.D. (Lawrence Liv- 
ermore National Lab., CA (USA)); Phinney, D.; Oversby, V.M.; 
Buchholtz-tenBrink, M.; Smith, D.K. pp. 1001 of Scientific basis for 
nuclear waste management XIl. Lutz, W.; Ewing, R.C. Materials 
Research Society, Pittsburgh, PA (1989). DOE Contract W-7405- 
ENG-48. (CONF-881066—: 12. international symposium on the 
scientific basis for nuclear waste management, Berlin (Germany, 
F.R.), 10-13 Oct 1988). 

The authors discuss their investigation of the effect of different 
methods of surface preparation on ion-microscope profiles of ura- 
nium concentration (added to the sample by diffusion from an 
aqueous solution) vs depth in a welded, devitrified, tuffaceous rock 
from Yucca Mountain. The concentration profiles were used to 
study transport of uranium in the tuff. Four wafers of rock were 
prepared trom primary drill core material and finished by polishing 
with increasingly finer abrasive material. Final polishes were made 
with 400 grit SiC, 600 grit SiC, 0.3,4m alumina, and 0.05um alu- 
mina. The polished tuff wafers were exposed for eight hours to a 
soiution of groundwater doped with 2 ppm 235-U. The wafers were 
then examined by SEM and the ion microscope was used to mea- 
sure the lateral and depth distributions of 235-U and other isotopes 
in the wafer. No systematic correlation of the measured 235-U 
concentration- vs-depth profiles with the degree of surface finish 
was observed, indicating that the polishing does not affect the 
measurabie transport of U in the tuff. 
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16046 (KY/L-1556) Arsenic removal from gaseous streams. 
Russell, R.G.; Otey, M.G. Paducah Gaseous Diffusion Plant, KY 
(USA). 22 Nov 1989. 29p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-840T21400. Order Number DE90006662. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Uranium feed materials, depending on the production process, 
have been found to contain arsenic (As) as a contaminant. Analy- 
ses show the As to be present as As pentafluoride (AsFs) and/or 
hexafluoroarsenic acid (HAsFg) and enter the enrichment cycle 
through contaminated hydrogen fluoride (HF). Problems related to 
corrosion of cylinder valves and plugging of feed lines and valves 
have been attributed to the As. Techniques to separate AsFs from 
uranium hexafluoride (UF) using sodium fluoride (NaF) as a trap- 
ping media were successful and will be discussed. Procedures to 
significantly reduce (up to 97%) the level of As in HF will also be 
reported. 5 figs., 9 tabs. 
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16047 (KY/L—1341) Pilot plant processing of sodium bifluo- 
ride to sodium fluoride pellets. Leone, S.M. Paducah Gaseous 
Diffusion Plant, KY (USA). 25 Jan 1985. 8p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC05-840U21400. Order 
Number DE90006182. Available from NTIS, PC A0O2/MF A0O1 - 
OSTI; GPO Dep. 

Sodium fluoride (NaF) traps in the PGDP purge cascade 
presently use NaF pellets to remove residual UF, from the gas 
stream. These pellets are procured from ORGDP which converts 
sodium bifluoride pellets to NaF by thermal decomposition. Discus- 
sions of the possibility of no longer producing pellets at ORGDP, 
due to oven corrosion problems, led to a pilot plant test at PGDP. 
This test was designed to examine the feasibility of producing the 
NaF pellets at PGDP in the event that an alternative source of sup- 
ply became necessary. Satisfactory pellets were produced without 
difficulty; however, it was determined that the conversion process 
could not be readily carried out in the existing NaF traps. Construc- 
tion of a separate facility with provisions to handle the large 
quantities of hydrogen fluoride (HF) released during the process 
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would be required to produce pellets at the rate needed. 1 fig., 2 
tabs. 


16048 (SKB-TR-89-13) Spent fuel. Dissolution and oxide- 
tion: An evaluation of literature data. Grambow, 8B. 
(Hahn-Meitner-institut Berlin GmbH. (Germany, F.R.)). Swedish 
Nuclear Fuel and Waste Management Co., Stockholm (Sweden). 
Mar 1989. 50p. Order Number DE90615913. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Data on the low temperature air oxidation of spent fuel were re- 
trieved for comparison between the mechanism of oxidation in air 
and corrosion in water. U307 is formed by diffusion of oxygen into 
the UO> lattice. A diffusion coefficient of oxygen in the fuel matric 
was calculated for 25 degree C to be in the range of 10-2 to 
10-25 m/s. The initial rates of U release from spent fuel and from 
UO. appear to be similar. The lowest rates (at 25 degree c >10-4 
g/(m*d)) were observed under reducing conditions. Under oxidizing 
conditions the rates depend mainly of the nature and concentration 
of the oxidant and/or on corbonate. In contact with air, typical initial 
rates at room temperature were in the range between 0.001 and 
0.1 g/(m*d). A study of apparent U solubility under oxidizing condi- 
tions was performed and it was suggested that the controlling 
factor is the redox potential at the UO, surface rather than the E,, 
of the bulk solution. Electrochemical arguments were used to pre- 
dict that at saturation, the surface potential will eventually reach a 
value given by the boundaries at either the U3s07/U30, or the 
U307/schoepite stability field, and a comparison with spent fuel 
leach data showed that the solution concentration of uranium is 
close to the calculated U solubility at the U3;07/U3;0, boundary. 
The difference in the cumulative Sr and U release was calculated 
from data from Studsvik laboratory. The results reveal that the rate 
of Sr release decreases with the square root of time under U- 
saturated conditions. This time dependence may be rationalized 
either by grain boundary diffusion or by diffusion into the fuel 
matrix. Hence, there seems to be a possibility of an agreement be- 
tween the Sr release data, structural information and data for 
oxygen diffusion in UO2. (G.B.). 


16049 (SKB-TR-89-14) The SKB spent fuel corrosion pro- 
gramme. Status report 1988. Werme, L.O. (Swedish Nuclear Fuel 
and Waste Management Co., Stockholm (Sweden)); Forsyth, R.S. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). May 1989. 42p. Order Number DE90615914. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The results of the Swedish spent fuel corrosion programme from 
1982 to 1988 are reviewed. Areas where additional research will 
be required are indentified. The major findings and conclusions af- 
ter the first six years of the programme are that uranium attains 
relatively rapidly a constant solution concentration of about 1 mg/l. 
This is probably solubility controlled. Also plutonium, after initially 
higher concentration appear to reach a constant concentration of 
about 0.3 mug/| in groundwater. In DI water, the normalized Pu 
release is higher than the U release, indicating ongoing fuel oxida- 
tior/alteration after the leachant has been saturated with U. Under 
reducing conditions, the absence of fuel oxidation and the very low 
U solubility lead to a stronger tendency towards congruent re- 
leases, controlled by the solubility of the fuel matrix. The fission 
products Cs, Sb, Tc and Mo appear to selectively leached, proba- 
bly from inclusions or from fuel cracks, fissures and grain 
boundaries. (authors). 
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16050 (HW-26937) Chemical research quarterly report, 
October through December 1952. Hill, O.F. Hanford Works, Rich- 
land, WA (USA). 26 Jan 1953. 103p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC06-76RL01830. Order Number 
DE90006833. Available from NTIS, PC AO6/MF A01 - OSTI; GPO 
Dep. 

Declassified 1 February 1990. 

Progress is reported on the work performed during the quarter 
by Chemical Research, Separations Technology Unit. The report 
covers process work performed on the Uranium Recovery Process, 
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distribution of metal-ion impurities (in both the Redox and Uranium 
Recovery Processes), a second plutonium cycle for the Purex Pro- 
cess using reflux to obtain added decontamination and a 
concentrated product, and the Recuplex Process. Process im- 
provement studies are reported on the effect of dissolving 
conditions on fission-prodiict behavior during solvent extraction, ex- 
traction from hydrochloric acid solutions, scavenging ruthenium 
activity with mercaptans, production of UO3 by calcining uranyl per- 
oxide, and nitric acid recovery. Physical chemistry studies of 
solvent extraction included activity coefficients of TBP, solubility of 
TBP in water from various TBP-diluent solutions, self-diftusion of 
TBP, liquid-liquid dispersion studies and organophosphorus solvent 
studies. lon exchange coupling investigations are reported. The ef- 
fect of slag composition om reduction yields are given. Progress on 
fundamental ruthenium chemistry is reported. Waste treatment in- 
vestigations included effect of decontaminating agents on the 
BiPO, waste systems, solvent extraction of fission products, be- 
havior of iodine in the Purex solvent and studies of emulsions and 
solids formed in Purex solvent recovery. 12 figs., 46 tabs. 


16051 (HW-38872) Technological performance of backup 
silver reactor. Schmidt, W.C. General Electric Co., Richland, WA 
(USA). Hanford Atomic Products Operation. 24 Aug 1955. Qp. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO6- 
76RL01830. Order Number DE90006831. Available from NTIS, PC 
A02/MF A01 - OSTI. 

Declassified 1 February 1990. 

The silver reactors presently installed in the dissolver cells of the 
separations plants do not routinely provide sufficient decontamina- 
tion to meet the proposed emission limit of 10 curies of lp per 
week. Several plans have been suggested to provide further as- 
sured retention of the lz. Among the foremost of these plans are 
either caustic scrubbers or additional silver reactors to be installed 
in series with the present reactors. The purpose of this document 
is to present the performance of two plant size reactors placed in 
series on the dissolver off-gas system. 


16052 (HW-42408) Chemistry of the “Silver Reactor”: Part 
A, influence of No. concentration and temperature during slug 
dissolving; Part B, Reactions with ammonia gas. Barton, G.B.; 
McClanahan, E.D. Jr. General Electric Co., Richland, WA (USA). 
Hanford Atomic Products Operation. 5 Mar 1956. 18p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract ACO6-76RL01830. 
Order Number DE90006748. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Declassified 1990. 

The use of a reactor charged with silver nitrate coated packing 
for removal of radio-iodine from the waste gases of Hanford 
chemical processing plants has been successful in removing ap- 
proximately 99.5 percent of this activity. Studies by the Radiological 
Sciences Department indicated the desirability of further reducing 
the amount of radio-iodine released to the atmosphere. Therefore, 
this study was undertaken with the objectives of better understand- 
ing the inherent limitations to iodine removal by reaction with silver 
nitrate, and improving the efficiency of removal of iodine. 3 refs. 


16053 (JAERI-M-89-139) Development of partitioning 
method: Behavior of iron in extraction with dlisodecyl phos- 
phoric acid. Morita, Yasuji (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Kubota, 
Masumitsu. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Oct 1989. 23p. (In Japanese). Order Number DE90749886. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

Behavior of Fe in the extraction process with diisodecyl phospho- 
ric acid (DIDPA) was studied from various aspects of the extraction 
rates, the third phase formation, the continuous extraction using a 
mixer-settler and also the back extraction. Dependence of the 
extraction rates of Fe on nitric acid concentration, extractant con- 
centration and temperature was examined by batchwise procedure. 
The extraction rate of Fe was a little greater than that of Np, of 
which behavior is determined by extraction rate like Fe. Therefore, 
under the condition where Np is quantitatively extracted, Fe is also 
extracted together with Np. The third phase formation by Fe could 
be suppressed by limiting Fe concentrations or raising tempera- 
tures. The behavior of Fe in the continuous extraction using a 
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mixer-settler could be explained by the results of batchwise experi- 
ment on the extraction rates. Iron extracted with DIDPA could be 
back-extracted with oxalic acid. The rate of this back-extraction 
was slightly slow, but the distribution ratio soon becomes small 
enough for back-extraction even at room temperature. (author). 
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Refer also to citation(s) 16061, 16064, 16078, 16191, 16628, 
17484, 17497, 17521, 17533, 17534, 17544, 17545, 17558, 17563, 
17564, 17565, 17566, 17567, 17568, 17569, 17570, 17571, 17572, 
17573, 17574, 17575, 17576, 17577, 17578, 17579, 17580, 17581, 
17582, 17583, 17584, 17585, 17586, 17587, 17588, 17589, 17590, 
17591, 17592, 17593, 17594, 17595, 17596, 17597, 17598, 17599, 
17600, 17601, 17602, 17603, 17604, 17605, 17606, 17607, 17608, 
17609, 17610, 17611, 17612, 17613, 17614, 17615, 17616, 17617, 
17618, 17619, 17620, 17621, 17622, 17623, 17624, 17625, 17626, 
17627, 17628, 17629, 17630, 17631, 17632, 17633, 17634, 17635, 
17636, 17637, 17638, 17639, 17640, 17641, 17642, 17643 


16054 Localized corrosion and stress corrosion cracking of 
candidate materials for high-level radioactive waste disposal 
containers in U.S.: A critical literature review. . Farmer, J.C. 
(Lawrence Livermore National Lab., CA (USA)); McCright, R.D. pp. 
1001 of Scientific basis for nuclear waste management XIl. Lutz, 
W.; Ewing, R.C. Materials Research Society, Pittsburgh, PA (1989). 
DOE Contract W-7405-ENG-48. (CONF-881066—-: 12. international 
symposium on the scientific basis for nuclear waste management, 
Berlin (Germany, F.R.), 10-13 Oct 1988). 

Three ion-based to nickel-based austenitic alloys and three 
copper-based alloys are being considered in the United States as 
candidate materials for the fabrication of high-level radioactive 
waste containers. The austenitic alloys are Types 304L and 316L 
stainless steels as well as the high-nickel material Alloy 825. The 
copper-based alloys are CDA 102 (oxygen-free copper) CDA 613 
(Cu7Al), and CDA 715 (Cu-30Ni). Waste in the forms of spent fuel 
assemblies from reactors and borosilicate glass will be sent to a 
proposed repository at Yucca Mountain, Nevada. The decay of ra- 
dionuclides will result in the generation of substantial heat and in 
gamma radiation. Container materials may undergo any of several 
modes of degradation in this environment, including: undesirable 
phase transformations due to a lack of phase stability; atmospheric 
oxidation; general aqueous corrosion; pitting; crevice corrosion; in- 
tergranular stress corrosion cracking (IGSCC); and transgranular 
stress corrosion cracking (TGSCC). This paper is an analysis of 
data from the literature relevant to the pitting, crevice corrosion, 
and stress corrosion cracking (SCC) of these alloys. 


16055 Source-term comparison using the arest and SYVAC- 
vault models: Effects of decay-chain in growth and 
precipitation. . Apted, M.J. (Pacific Northwest Lab., Richland, WA 
(USA)); Engel, D.W.; Garisto, N.C.; Leneveu, D.M. pp. 1001 of Sci- 
entific basis for nuclear waste management XII. Lutz, W.; Ewing, 
R.C. Materials Research Society, Pittsburgh, PA (1989). (CONF- 
881066—: 12. international symposium on the scientific basis for 
nuclear waste management, Berlin (Germany, F.R.), 10-13 Oct 
1988). 

The authors describe a series of calculations of radionuclide re- 
lease performed with the AREST and SYVAC-Vault models (SVM) 
in order to assess concurrance. Specifically, the effects of precipita- 
tion and decay chain in-growth on the predicted release of nuclides 
from waste packages containing spent nuclear fuel were compared 
between each code. The results for maxiumm release rates gener- 
ally agreed within a factor of 10. The differences in results can be 
explained based on the differences in geometry and boundary con- 
ditions between the two codes. Both codes showed nearly identical 
enhancement factors in release rates of uranium-series nuclides 
(U-238, U-234, Th-230, Ra-226) arising from the effect of decay- 
chain in-growth. Calculated enhancement factors in release rates 
for precipitation of a new uranium-bearing solid within the waste 
package were also in good agreement between AREST and SVM. 


16056 Retrieval and analysis of simulated defense HLW 
package experiments at the WIPP. Molecke, M.A.; Sorensen, 
N.R. pp. 1001 of Scientific basis for nuclear waste management 





Xll. Lutz, W.; Ewing, R.C. Materials Research Society, Pittsburgh, 
PA (1989). (CONF-881066—: 12. international symposium on the 
scientific basis for nuclear waste management, Berlin (Germany, 
F.R.), 10-13 Oct 1988). 

The authors describe in situ waste package performance experi- 
ments involving simulated (nonradioactive) defense high-level 
waste (DHLW) containers in progress since late 1984 at the Waste 
Isolation Pilot Plant (WIPP) facility. These experiments involve full- 
size, simulated DHLW containers of several metals and designs 
emplaced in the WIPP bedded rock salt. These test containers are 
surrounded by granular backfill (packing) materials, have in many 
cases been intentionally injected with brines, and are heavily 
instrumented. A majority of the test packages also contain nonra- 
dioactive DHLW borosilicate glass waste form, either within the 
container and/or outside of it. The primary purpose of these WIPP 
simulated DHLW experiments is to evaluate the in situ durability 
and pertormance of all waste package engineered barrier materi- 
als, and to perform package concept validation testing. Details on 
material results plus instrumentation data and other in situ WIPP 
waste package test observations are discussed. 
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Refer also to citation(s) 16046 


16057 (AECL-9735) Uranium enrichment: An opportunity 
window. Rae, H.K.; Melvin, J.G. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Jun 1988. 
19p. (CONF-880662-: 28. annual conference of the Canadian Nu- 
clear Association and the 9th annual conference of the Canadian 
Nuclear Society, Winnipeg (Canada), 12-15 Jun 1988). Order Num- 
ber DE90615107. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Canada is the world’s largest producer and exporter of uranium, 
most of which is enriched elsewhere for use as fuel in LWRs. The 
feasibility of a Canadian uranium-enrichment enterprise is therefore 
a perennial question. Recent developments in uranium-enrichment 
technology, and their likely impacts on separative work supply and 
demand, suggest an opportunity window for Canadian entry into 
this international market. The Canadian opportunity results from 
three particular impacts of the new technologies: (1) the bulk of the 
world’s uranium-enrichment capacity is in gaseous diffusion plants 
which, because of their large requirements for electricity (more 
than 2000 kW-h per SWU), are vulnerable to competition from the 
new processes; (2) the decline in enrichment costs increases the 
economic incentive for the use of slightly-enriched uranium (SEU) 
fuel in CANDU reactors, thus creating a potential Canadian market; 
and (3) the new processes allow economic operation on a much 
smaller scale, which drastically reduces the investment required for 
market entry and is comparable with the potential Canadian SEU 
requirement. The opportunity is not open-ended. By the end of the 
century the enrichment supply industry will have adapted to the 
new processes and long-term customer/supplier relationships will 
have been established. In order to seize the opportunity, Canada 
must become a credible supplier during this century. 


16058 (ECCan-P-—270) Exhaustible resources and eco- 
nomic growth: the case of uranium mining in Saskatchewan. 
Campbell, H.F. Economic Council of Canada, Ottawa, ON 
(Canada). Sep 1984. 104p. Order Number DE90615108. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

This study examines the effect of a booming natural resource 
sector on regional economic growth, with particular attention to the 
impact of regional government policy on mineral rent taxation and 
the allocation of resource revenues. The author's approach is first 
to document the relevant theory and then to apply it to the case of 
the uranium industry in Saskatchewan. Governments often hold the 
view that a significant portion of resource rents flowing from the 
boom should be appropriated by the public sector. The usual argu- 
ments of efficiency and equity are explained, as is their applicability 
to uranium in Saskatchewan. The model is extended to include 
provincial tax and expenditure policies. Chapter 2 concentrates on 
mineral taxes and examines their various effects on the behaviour 
of firms with respect to exploration and extraction. The theory 
about the effects of mineral taxes on exploration and extraction is 
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reviewed and is subsequently used to anticipate the effect of taxes 
on uranium mining. The Saskatchewan Uranium Royalty is explic- 
itly considered in a quantitative model to analyse the effect on the 
rate of extraction on the Key Lake Mine. It is agreed that taxes col- 
lected by the Saskatchewan government are corrective in nature in 
that they lower the rate of extraction and make up for certain 
market failures and improve efficiency of resource use. It is not ac- 
cepted, however, that the allocation of these taxes contributes to 
economic efficiency. Plentiful low cost uranium reserves are pre- 
dicted but government policy is likely to limit rapid expansion. 
Weighing these factors and the world uranium market, uranium 
production forecasts are derived and an estimate is made of the 
impact of the industry on economic growth in Saskatchewan. The 
contribution to Gross Domestic Provincial Product in 2000 could be 
as high as 10% of the 1980 GDPP level and the contribution to 
employment as high as 9% of 1980. 
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Refer also to citation(s) 16053, 16054, 16055, 16172, 16174, 
16189, 16191, 16612, 16628, 17060, 17097, 17123, 17276, 17360, 
17454, 17656, 17985, 19145 


16059 (AECL-9177, pp. 15-22) Research at WNRE. John- 
son, H.M. (Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Apr 1986. (CONF-8508278—: Workshop on nuclear medicine 
tomorrow, Chalk River (Canada), 20-22 Aug 1985). In Workshop 
on nuclear medicine tomorrow. Order Number DE90614536. Avail- 
able from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

A broad overview of the structure and research of Whiteshell Nu- 
clear Research Establishment (WNRE) is presented. The research 
programs are divided amongst four divisions and a new business 
project: Waste Management Division, Applied Science Division, 
Chemistry and Materials Science Division, Mini-Reactor Business, 
and the Health and Safety Division. All divisions are briefly de- 
scribed. Emphasis is placed upon the Health and Safety division. 


16060 (AECL-9500) Chemical denitration of aqueous ni- 
trate solutions. Burrill, K.A. Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Nov 1987. 33p. 
Order Number DE90615055. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The Plant for Active Waste Liquids (PAWL) at CRNL will immobi- 
lize in glass the fission products in waste from Mo-99 production. 
The nitrate ions in the waste can be destroyed by heating, but also 
by chemical reaction with formic acid (HCOOH). Since chemical 
denitration has several advantages over thermal denitration it was 
studied in the course of vitrification process development. Two free 
radical mechanisms are examined here to explain kinetic data on 
chemical denitration of nitric acid solutions with formic acid. One 
mechanism is applicable at > 1 mol/L HNOg and involves the for- 
mate radical (HCOO-). The second mechanism holds at < 1 mol/L 
HNO3 and involves the hyponitrous radical (HNO-). Mass balances 
for various species were written based on the law of mass action 
applied to the equations describing the reaction mechanism. Ana- 
lytical and numerical solutions were obtained and compared. 
Literature data on batch denitration were used to determine some 
of the rate constants while others were set arbitrarily. Observed 
stoichiometry and trends in reactant concentrations are predicted 
accurately for batch data. There are no literature data to compare 
with the prediction of negligible induction time. 


16061 (AERE-R-12371) The equilibrium leach testing of 
CAGR hulls. Brown, P.E.; Roberts, P.T.; Woodward, M.A. UKAEA 
Harwell Lab. (UK). Chemistry Div. May 1988. 44p. (ILWRP-86- 
P8;DOE-RW-89-003). Available from H.M. Stationery Office, 
London, price Pound 10.25. Available from H.M. Stationery Office, 
London, price Pound 10.25. 

Equilibrium leach tests were carried out on a laboratory scale in 
order to investigate the long-term performance of an intermediate 
level waste repository. The tests involved leaching fully active 
Commercial Advanced Gas-cooled Reactor (CAGR) hulls in the 
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presence of crushed matrix and backfill materials. The matrix mate- 
rials used were blast furnace slag (BFS)/ordinary Portland cement 
(OPC) and epoxide MS7531/MS7532, and the backfill materials 
were bentonite and pulverised fuel ash/ordinary Portland cement 
(PFA/OPC). Comparison of the long-lived radionuclide concentra- 
tions with the derived drinking water levels indicates that the 
performance of a repository under oxidising conditions would tend 
to be limited by the release of |-129 and Tc-99. (author). 


16062 (ANL/EAIS/TM-3) Comparison of surface meteoro- 
logical data representativeness for the Weldon Spring 
transport and dispersion modeling analysis. Lazaro, M. Ar- 
gonne National Lab., IL (USA). Environmental Assessment and 
information Sciences Div. Jun 1989. 31p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract W-31109-ENG-38. Order Number 
DE90006381. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

The US Department of Energy is conducting the Weldon Spring 
Site Remedial Action Project under the Surplus Facilities Manage- 
ment Program (SFMP). The major goals of the SFMP are to 
eliminate potential hazards to the public and the environment that 
associated with contamination at SFMP sites and to make surplus 
property available for other uses to the extent possible. This report 
presents the results of analysis of available meteorological data 
from stations near the Weldon Spring site. Data that are most rep- 
resentative of site conditions are needed to accurately model the 
transport and dispersion of air pollutants associated with remedial 
activities. Such modeling will assist the development of mitigative 
measures. 17 refs., 12 figs., 6 tabs. 


16063 (CONF-900210—2-Draft) Treatment of low-activity- 
level process wastewaters by Continuous Countercurrent lon 
Exchange. Hall, R.: Watson, J.S.; Robinson, S.M. Oak Ridge 
National Lab., TN (USA). [1990]. 32p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. From 16. annual 
waste management symposium: working towards a cleaner envi- 
ronment; Tucson, AZ (USA); 25 Feb - 1 mar 1990. Order Number 
DE90006624. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

This paper discusses application of the Thomas model for pre- 
dicting breakthrough curves from ion exchange column tests, 
methods for scale-up of experimental small-scaled ion exchange 
columns to industrial scale columns, and methods for predicting ef- 
fluent compositions in a continuous countercurrent ion exchange 
system. 20 refs., 6 figs., 2 tabs. 


16064 (CONF-900210-3) Low-level liquid waste decontami- 
nation by ion exchange. Campbell, D.O.; Lee, D.D.; Dillow, T.A. 
Oak Ridge National Lab., TN (USA). [1990]. 21p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC05-840R21400. 
From 16. annual waste management symposium: working towards 
a cleaner environment; Tucson, AZ (USA); 25 Feb - 1 mar 1990. 
Order Number DE90006616. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Improved processes are being developed to treat contaminated 
liquid wastes that have been and continue to be generated at Oak 
Ridge National Laboratory using both inorganic and organic ion- 
exchange methods. Nickel and cobalt hexacyanoferrate(2) 
compounds are extremely selective for Cs removal, with distribu- 
tion coefficients in excess of 10® and remarkable insensitivity to 
competition from Na and K. They tend to lose effectiveness at pH 
>~11, but some formulations are useful for limited periods of time 
up to pH ~13. Sodium titanate is selective for Sr removal at high 
pH. A resorcinol-based resin developed at the Savannah River Site 
gave superior Cs removal, compared with other organic ion ex- 
changers; the distribution coefficient was limited primarily by 
competition from K and nearly independent of Na. The optimum pH 
was ~12.5. It was much less effective for Sr removal, which was 
limited by competition from Na. 8 refs., 4 figs., 9 tabs. 


16065 (CONF-900210—4) An overview of the ORNL Waste 
Handling and Packaging Plant. Turner, D.W.; Berry, J.B.; Moore, 
J.W. Oak Ridge National Lab., TN (USA). Jan 1990. 10p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO05- 
840R21400. From 16. annual waste management symposium: 
working towards a cleaner environment; Tucson, AZ (USA); 25 Feb 
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- 1 mar 1990. Order Number DE90006889. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

The Waste Handling and Packaging Plant (WHPP) is identified 
as a key element in the US Department of Energy’s transuranic 
(TRU) waste program for both remote handled (RH) and special 
case (SC) waste. The mission of the facility is to retrieve, receive, 
repackage, certify, and ship TRU waste to the Waste Isolation Pilot 
Plant (WIPP) located near Carlsbad, New Mexico. The conceptual 
design of the WHPP was initiated in March 1988, and the prelimi- 
nary report was issued in May 1989. The development activities to 
support the WHPP were initiated during the summer of 1988 and 
will continue to provide technical information and data to the 
project over the next several years. An environmental assessment 
for the WHPP is planned and will be issued in 1991. A summary of 
each of these areas and the status of the project will be provided 
in this paper. 3 refs., 5 figs. 


16066 (CONF-900229—1) Status of microwave process de- 
velopment for RH-TRU [remote-handled transuranic] wastes at 
Oak Ridge National Laboratory. White, T.L.; Youngblood, E.L.; 
Berry, J.B.; Mattus, A.J. Oak Ridge National Lab., TN (USA). 
[1990]. 10p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC05-840R21400. From International symposium on 
borehole geophysics for petroleum, hydrogeology, mining and engi- 
neering applications; Tucson, AZ (USA); 1-7 Feb 1990. Order 
Number DE90006890. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

The Oak Ridge National Laboratory (ORNL) Waste Handling and 
Packaging Plant is developing a microwave process to reduce and 
solidify remote-handied transuranic (RH-TRU) liquids and sludges 
presently stored in large tanks at ORNL. Testing has recently 
begun on an in-drum microwave process using nonradioactive RH- 
TRU surrogates. The microwave process development effort has 
focused on an in-drum process to dry the RH-TRU liquids and 
sludges in the final storage container and then melt the salt 
residues to form a solid monolith. A 1/3-scale proprietary mi- 
crowave applicator was designed, fabricated, and tested to 
demonstrate the essential features of the microwave design and to 
provide input into the design of the full-scale applicator. The 
microwave fields are uniform in one dimension to reduce the for- 
mation of hot spots on the microwaved wasteform. The final 
wasteform meets the waste acceptance criteria for the Waste Isola- 
tion Pilot Plant, a federal repository for defense transuranic wastes 
near Carlsbad, New Mexico. 7 refs., 1 fig., 1 tab. 


16067 (DOE/EA-0210) Draft environmental assessment for 
characterization of the Hanford Site pursuant to the Nuclear 
Waste Policy Act of 1982 (Public Law 97-425), Hanford Site, 
Richland, Benton County, Washington. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. Feb 
1983. 186p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

The Hanford Site is evaluated in this draft environmental assess- 
ment. The results of this evaluation are the basis for nominating 
the Hanford Site for site characterization leading to selection of the 
first repository site. The major conciusions are presented. 120 
refs., 26 figs., 8 tabs. 


16068 (DOE/NV/10461—-T3) Retirement migration and mil- 
tary retirement. Nevada Nuclear Waste Project Office, Carson 
City, NV (USA). Jun 1988. 131p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract FG08-85NV10461. 
Order Number DE90004712. Available from NTIS, PC A07/MF 
A01; OSTI; INIS. 

This report addresses questions relevant to a socioeconomic 
assessment system for southern Nevada. They point to an under- 
standing of the magnitude of impacts which may occur if the Yucca 
Mountain Project were to affect the decision-making process which 
leads these groups to migrate to southern Nevada. This is an im- 
portant but somewhat elusive topic lacking in standard data 
sources. However, the topic may be addressed and analyzed sys- 
tematically. This report presents the results of efforts to develop a 
data base and begin development of a model to address the mi- 
gration, income and expendiiure dimensions of these groups. 1 
fig., 62 tabs. 





16069 (DOE/RL-82-3-Vol.1) Site characterization report for 
the Basalt Waste Isolation Project: Volume 1. Rockwell interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations. 
Nov 1982. 213p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC06-77RL01030. Available from OSTI; 
INIS. 

This Site Characterization Report documents the results of the 
site screening process, the preliminary site characterization data, 
the technical issues that need to be addressed, and the plans for 
resolving these issues. 


16070 (DOE/RL/01030-T21) Post-Columbia River Basalt 
Group stratigraphy and map compilation of the Columbia 
Plateau, Oregon. Farooqui, S.M. (Shannon and Wilson, Inc., Port- 
land, OR (USA)); Bunker, R.C.; Thoms, R.E.; Clayton, D.C.; Bela, 
J.L. Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations; Oregon State Dept. of Geology and Mineral 
Industries, Portland, OR (USA); Shannon and Wilson, Inc., Port- 
land, OR (USA). 1981. 79p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-77RL01030. Available 
from OSTI; INIS. 

This report presents the results of reconnaissance mapping of 
sedimentary deposits and volcanic rocks overlying the Columbia 
River Basalt. The project area covers parts of the Dalles, Pendle- 
ton, Grangeville, Baker, Canyon City, and Bend. The mapping was 
done to provide stratigraphic data on the sedimentary deposits and 
volcanic rocks overlying the Columbia River Basalt Group. 160 
refs., 16 figs., 1 tab. 


16071 (DOE/RL/01030—-T22) Seismic reflection survey con- 
ducted in Benton County, Washinton: Final report. Beggs, H.G. 
(Seismograph Service Corp., Tulsa, OK (USA)); Heineck, R.L. 
Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations; Seismograph Service Corp., Tulsa, OK (USA). 
1980. 25p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OST]; INIS. 

The massive Columbia River Basalt group that underlies the 
Hanford Site is being considered as a potential geologic repository 
for spent nuclear fuel. As part of the effort to ascertain and better 
understand the physical and geological properties of these basalt 
flows, a multiphased seismic reflection program has been under- 
taken. This phase was designed to more thoroughly define geologic 
features and structural attitudes in an areas in the central part of 
the Hanford Site. The specific feature of interest is known as the 
Cold Creek Syncline. This seismic survey, utilized the “VIBROSEIS” 
energy source and multifold common depth point recording. 2 figs. 


16072 (DOE/RL/01030-T23) Seismic reflection survey con- 
ducted in Benton and Grant Counties, Washington: Final 
report. Durham, T.E. (Seismograph Service Corp., Tulsa, OK 
(USA)); Beggs, H.G.; Heineck, R.L. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Seismograph 
Service Corp., Tulsa, OK (USA). 19 Jul 1979. 24p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO6- 
77RL01030. Available from OSTI; INIS. 

The following report is devoted to a discussion of data acquisi- 
tion procedures, data processing parameters and interpretation of 
results for a reflection seismic survey located on the Hanford Site 
in Benton and Grant Countries, Washington. The Pasco basin was 
the geologic setting for the survey. The main objectives of the pro- 
gram were to determine the subsurface structural attitudes of the 
numerous basalt flows known to exist within the basin. The loca- 
tion of areas associated with possible faulting and/or fracturing was 
also considered of prime concern as these conditions could signifi- 
cantly affect the integrity of the basalt. 


16073 (DOE/RW-0225-3) Quarterly report on program cost 
and schedule: Fourth quarter FY 1989. USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC (USA). [1989]. 
33p. Sponsored by U.S. DOE Radioactive Waste Management. 
Available from OSTI; INIS. 

The foliowing major program accomplishments were reported for 
the fourth quarter of FY 1989: completed readiness review and all 
requirements for full operation of the Sample Management Facility 
(SMF) on July 31, 1989; two independent contracts were awarded 
to appraise the Yucca Mountain site for Payments-Equal-to-Taxes 
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(PETT) purposes; draft of the prototype excavation study was is- 
sued; the proposal from UNLV for work on the Licensing Support 
System (LSS) was submitted to YMPO in July undergoing review; 
quality assurance qualifications of Sandia National Laboratories 
and Reynolds Electrical and Engineering Company were com- 
pleted; a final draft of the carbon 14 release position paper was 
submitted to YMPO; and initiated negotiations with owner of four 
mining claims. 17 figs. 


16074 (DOE/RW-0253) Program cost and schedule base- 
line. USDOE Office of Civilian Radioactive Waste Management, 
Washington, DC (USA). Jan 1990. 113p. Sponsored by U.S. DOE 
Radioactive Waste Management. Available from OSTI; INIS. 

The overall purpose of cost and schedule baseline management 
is to ensure that the Civilian Radioactive Waste Management 
(OCRWM) Program's cost and schedule plan are controlled in an 
orderly, efficient, and documented manner. Baseline control of the 
Program’s cost and schedule will result in changes that only take 
place with OCRWM senior management approval, by way of the 
change control process. The Program Management System (PMS) 
Manual describes how the Program Cost and Schedule Baseline 
(PCSB) is integrated into the OCRWM management system. This 
PCSB document identifies the components of Program cost and 
schedule that will be subject to change control by DOE- 
Headquarters and establishes their baseline values. This document 
also summarizes the management components of the cost and 
schedule baseline, including reporting, monitoring, and corrective 
action. Detailed PCSB reporting, monitoring, and corrective action 
procedures will be issued as an Office of Program Administration 
and Resource Management (OPARM) administrative procedure. 9 
figs. 


16075 (DOE/RW-0254) Report to Congress on the poter- 
tial use of lead in the waste packages for a geologic 
repository at Yucca Mountain, Nevada. USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC (USA). Dec 
1989. 103p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. Available from OSTI; INIS. 

In the Report of the Senate Committee on Appropriations accom- 
panying the Energy and Water Appropriation Act for 1989, the 
Committee directed the Department of Energy (DOE) to evaluate 
the use of lead in the waste packages to be used in geologic 
repositories for spent nuclear fuel and high-level waste. The evalu- 
ation that was performed in response to this directive is presented 
in this report. This evaluation was based largely on a review of the 
technical literature on the behavior of lead, reports of work 
conducted in other countries, and work performed for the waste- 
management program being conducted by the DOE. The initial 
evaluation was limited to the potential use of lead in the packages 
to be used in the repository. Also, the focus of this report is post 
closure performance and not on retrievability and handling aspects 
of the waste package. 100 refs., 8 figs., 15 tabs. 


16076 (DOE/WIPP-88-026) TRUPACT-II container mainte- 
nance program plan. Westinghouse Electric Corp., Carlsbad, NM 
(USA). Waste Isolation Div. Jan 1990. 91p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-86AL31950. Order 
Number DE90006541. Available from NTIS, PC AO5/MF A01; 
OSTI; INIS; GPO Dep. 

This document details the maintenance/repair and replacement 
of components, as well as the documentation required and the pro- 
cedures to be followed to maintain the integrity of the TRUPACT-II 
container. 


16077 (DOE/WIPP-88-029-Rev.1) Determination of Waste 
isolation Pilot Plant (WIPP) management and institutional 
requirements documents for contact-handled (CH) critical sys- 
tems: Revision 1. Westinghouse Electric Corp., Carlsbad, NM 
(USA). Waste Isolation Div. Jan 1990. 56p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-86AL31950. Order 
Number DE90006542. Available from NTIS, PC AO4/MF A01; 
OSTI; INIS; GPO Dep. 

This document lists the critical requirements documents applica- 
ble to the receipt of contact-handied waste at the Waste Isolation 
Pilot Plant. It also describes the processes used to determine the 
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applicability of each document. This analysis is based on the appli- 
cable documents that were in effect in the February 1988 time 
frame. 2 refs. 


16078 (DOE/WIPP-89-002) Construction completion report. 
Westinghouse Electric Corp., Carlsbad, NM (USA). Jan 1990. 
206p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
# 504-86AL31950. Order Number DE90006543. Available from 
NTIS, PC A10/MF A01; OSTI; INIS; GPO Dep. 

This Construction Completion Report documents the major con- 
struction projects at the Waste Isolation Pilot Plant (WIPP) site and 
related information on contracts, schedules, and other areas which 
affected construction. This report is not intended to be an exhaus- 
tive detailed analysis of construction, but is a general overview and 
summary of the WIPP construction. 10 refs., 29 figs. 


16079 (DOE/YMP-89-16) Preliminary rail access study. US- 
DOE Nevada Operations Office, Las Vegas, NV (USA). Yucca 
Mountain Project Office. Jan 1990. 41p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC08-87NV10576. 
Order Number DE90006805. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

The Yucca Mountain site, located on the southwestern edge of 
the Nevada Test Site, is an undeveloped area under investigation 
as a potential site for nuclear waste disposal by the US Depart- 
ment of Energy. The site currently lacks rail service and an existing 
rail right-of-way. If the site is suitable and selected for development 
as a disposal site, rail service is desirable to the Office of Civilian 
Radioactive Waste Management Program because of the potential 
of rail to reduce number of shipments and costs relative to highway 
transportation. This preliminary report is a summary of progress to 
date for activities to identify and evaluate potential rail options from 
major rail carriers in the region to the Yucca Mountain site. It is 
currently anticipated that the rail spur will be operational after the 
year 2000. 9 refs., 13 figs., 2 tabs. 


16080 (HW-24956) Interim report on the radiochemical 
analysis of Hanford Reactor effluent water. Watters, R.L.; 
Larkin, E.E. General Electric Co., Richland, WA (USA). Hanford 
Atomic Products Operation. 20 Apr 1953. 39p. Sponsored by U.S. 
DOE Environment Health & Safety. DOE Contract AC06- 
76RL01830. Order Number DE90006834. Available from NTIS, PC 
A03/MF A01 - OSTI. 

Declassified 1 February 1990. 

The Biophysics Contro| Laboratory, Radiological Sciences De- 
partment, has studied and analyzed reactor effluent water for the 
various beta particle emitting isotopes on a routine basis since late 
1950. The objectives of this work were the identification of the ra- 
dioactive isotopes present and the recognition and explanation, if 
possible, of any trends in the isotope spectrum throughout the 
year. The present report gives a discussion of new isotopes found, 
corrections made in counting factors, and a detailed discussion of 
results obtained during the period from January, 1951 to June, 
1952. 6 refs., 5 tabs. 


16081 (HW-30464) Annual report of the Radiological Sci- 
ences Department, 1953. Mickelson, M.L. General Electric Co., 
Richland, WA (USA). Hanford Atomic Products Operation. 7 Jan 
1954. 70p. Sponsored by U.S. DOE Environment Health & Safety. 
DOE Contract AC06-76RL01830. Order Number DE90006832. 
Available from NTIS, PC A04/MF A01 - OSTI. 

Declassified 8 Feb 1990. 

The total force at year end was 371. Accessions totaled 100, 
separations 104, for a net loss of 4 employees over the previous 
year. Personnel distribution by section for each month is shown in 
Table |, appended. Organizational changes during the year in- 
cluded the formation of an Administration Sub-Section and internal 
revisions to the structure of the Biology and Biophysics Sections, 
to effect better definition of responsibilities and to shorten lines of 
communication. Separation and identification of pure administrative 
functions resulted in elimination of some work duplication through 
delegation of those functions that clearly should be the responsibil- 
ity of field supervision. Improved efficiency resulting from this 
action permitted the elimination of one administrative employee, 
and paved the way to further savings in the general area of depart- 
mental administration. In personnel relations, the year was 
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characterized by diligent efforts at all levels of supervision to foster 
improved communication and employee attitude throughout the de- 
partment. Results as measured by comparing stores of the two 
attitude surveys were gratifying and clearly indicated that the time 
and effort given to the program was a sound investment. 


16082 (HW-35905) Annual report of the Radiological Sci- 
ences Department, 1954. Mickelson, M.L. General Electric Co., 
Richland, WA (USA). Hanford Atomic Products Operation. 4 Feb 
1955. 50p. Sponsored by U.S. DOE Environment Health & Safety. 
DOE Contract ACO6-76RL01830. Order Number DE90006825. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Declassified February, 1990. 

This report summarizes the activities of the Radiological Sci- 
ences Department for the calendar year 1954. The report differs 
from its predecessors in that the subject matter is not arranged on 
an organizational or functional basis. Instead, an attempt has been 
made to bring together the many segments into which a problem is 
divided and place it with the radiation protection activity from which 
it arose. This is not completely and uniformly possible throughout 
the narrative as some research findings may have multiple applica- 
tions and problems are not necessarily unique to a single radiation 
protection situation. Nevertheless, it is believed this approach will 
provide the reader with a more coherent account of the diverse ac- 
tivities and accomplishments the department experienced during 
the year. 2 tabs. 


16083 (HW-41315) Radiological Sciences Department 
annual report 1955. Fleckenstein, D.C. General Electric Co., Rich- 
land, WA (USA). Hanford Atomic Products Operation. 2 Mar 1956. 
40p. Sponsored by U.S. DOE Environment Health & Safety. DOE 
Contract AC06-76RL01830. Order Number DE90006838. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Declassified 8 December 1988. 

This report summarizes the activities of the Radiological Sci- 
ences Department for the calendar year 1955. As in the 1954 
report, an attempt has been made to bring together the many seg- 
ments into which a problem is divided for assignment to specialty 
research teams in the various organizational components and to 
place the problem with the radiation protection activity from which it 
arose. Because some research findings may have multiple applica- 
tions and problems are not unique to a single radiation protection 
situation, this approach is not uniformly possible throughout the 
narrative. It is believed, however, that the reader will have a more 
coherent account of the diverse activities of the department 
through the use of this method. 


16084 (HW-55724) Regional monitoring activities, March 
1958. General Electric Co., Richland, WA (USA). Hanford Atomic 
Products Operation. 14 Apr 1958. 11p. Sponsored by U.S. DOE 
Environment Health & Safety. DOE Contract AC06-76RL01830. Or- 
der Number DE90006845. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Declassified 1990. 

Average |'' emission from Redox was 1.4 curies per day, or 9.8 
curies per week, with a maximum of 9.6 curies per day on March 7 
to 8, 1958. Purex emitted an average of 2.4 curies per day or 16.8 
curies per week, with a maximum of 28.4 curies per day, also on 
March 7 to 8. The highest seven day emission occurred between 
March 3 and March 10 when 53 curies of |'*’ were emitted. The 
annual average was increased from 7 curies per week to 8.4 curies 
per week as a result of this month’s increase in emission rates. 
The total average weekly emission rate from both plants was 26.6 
curies, or over two and one-half times the recommended limit of 10 
curies per week. Special vegetation sampling carried out from 
March 10 to March 14 revealed that no area outside of the plant 
perimeter had |'S' deposition above the Hanford limit of 1 x 1075 
uc/gm. The area around the separations plants ranged from 1.7 to 
4.7 x 10-5 ye/gm and Wahluke Slope ranged from 1.0 to 1.5 x 
10-5 yc/gm. The Smyrna-Corfu-Othello Area showed 7.1 x 10-6 
pc/gm. The Tri-City Area and from Pasco to Mesa and Othello 
showed less than 2 x 10-® yuc/am of |'9'. Apparently, the major 
part of the |'’ released from Purex deposited locally or crossed 
Wahluke Slope and was dispersed widely on the slope and beyond. 
The Redox emission was deposited locally and also dispersed on 
Rattlesnake Mountain where 3.1 x 10-® uc/gm was measured. 





16085 (HW-55925) Regional monitoring activities, April 
1958. Hanford Works, Richland, WA (USA). 8 May 1958. 11p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract ACO6-76RL01830. Order Number DE90006844. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Declassified 1 Feb 1990. 

Discussions were held with CPD personnel at Redox concerning 
sampling methods used by CPD and Regional Monitoring for stack 
gas monitoring. Radiation Monitoring personnel in CPD are sam- 
pling various air streams leading to the stack in an effort to trace 
the source of the !'°’ which is emitted from the Redox facility. So 
far, the total emission calculated from the sum of their various 
sampler measurements has been one to two orders of magnitude 
below the value measured by Regional Monitoring. Radiation Moni- 
toring agreed to check their sampling methods to see if they are 
getting representative samples. Regional Monitoring will re-calibrate 
its flow metering devices used to measure sample flow rate. Dupli- 
cate stack samples collected by Regional Monitoring were analyzed 
by CPD personnel in 222-S Building, and also by Radiological 
Chemical Analysis personnel in 329 Building. The results of the 
two analyses agreed to within eight percent on the first set tried. 
Further data is being collected to verify this excellent agreement. 


16086 (HW-56226) Regional monitoring activities, May 
1958. Hanford Works, Richland, WA (USA). 10 Jun 1958. 8p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract ACO6-76RL01830. Order Number DE90006843. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Cs'3” on Zone B (200 East Area) vegetation averaged 4.4 x 
10-® yc/gm this month, about one-third of last month's average. 
The maximum vaiue found during May was 8.5 x 10-® yc/gm, 
compared to a maximum of 2.5 x 10-° yuc/gm found during April. 
Since Cs'S” deposition on vegetation varies widely within 200 East 
Area, no great significance could be attached to the decreases 
found in May. Routine roadside surveys of the main project high- 
ways located several radioactive particles in a small depression 
near Route 4S—Mile 3 (just southeast of the southwest corner of 
200 East Area). Gamma spectrometric analysis of the particles in- 
dicated tht approximately 100 percent of the gamma emission was 
due to Cs'9’. Beta particles emitters in the particles were divided 
about 60-40 between Cs'9” and Sr®°. The source of the particles 
was found to be the B-C crib and trench area. Several areas 
around the fence of this area were found to contain radioactive 
particles and, rabbit droppings were of a similar radioactive compo- 
sition. The maximum particle found was located near Route 
4S—Mile 3 and gave a surface reading of 1.5 rad per hour, includ- 
ing 60 mr per hour on a C.P. meter. The maximum particle located 
around the perimeter of the B-C crib and trench area was 1.2 rad 
per hour, including 40 mr per hour, and 20 particles in the range of 
100 to 500 mrad per hour were found in this region. The maximum 
frequency found was six particles per 100 square feed at the west 
end of the B-C crib and trench area. 


16087 (HW-56539) Regional monitoring activities, June 
1958. Andersen, B.V. Hanford Works, Richland, WA (USA). 17 Jul 
1958. 6p. Sponsored by U.S. DOE Environment Health & Safety. 
DOE Contract AC06-76RL01830. Order Number DE90006842. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Declassified 1 Feb 1990. 

The Klamath Falls measurements indicated old fallout materials 
were present on the vegetation. Cs'5” on Zone B vegetation (200 
East Area) averaged 4.1 x 10-® yuc/gm this month, compared to 
an average of 4.4 x 10-® ,:c/gm last month. Other special mea- 
surements this month included calculation of reactor effluent water 
originated radioisotopes present in samples of Zone Z (Franklin 
County Irrigation District) vegetation analyzed by gamma spec- 
troscopy. Monthly average values were below the detection limit of 
about 2 x 10-® yc/gm for Zn® and Cro”. Maximum Zn® concen- 
tration was 1.7 x 10~® yc/gm on samples collected May 28, 1958. 
Crop samples of strawberries, green beans, apricots, and potatoes 
from the Franklin County Irrigation District were taken during June. 
Analytical results are not yet available. Analytical detection limits 
for isotopes expected in crop samples were requested at 1/500 of 
the public limit for human intake of the isotopes. 
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16088 (HW-—71105) September monthly report: Contamina- 
tion control — Columbia River: Progress report. General Electric 
Co., Richland, WA (USA). Hanford Atomic Products Operation. 20 
Sep 1961. 7p. Sponsored by U.S. DOE Environment Health & 
Safety. DOE Contract ACO6-76RL01830. Order Number 
DE90006820. Available from NTIS, PC AO2/MF A01 - OSTI. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 


16089 (HW-72065) December monthly report: Contamine- 
tion control, Columbia River. General Electric Co., Richland, WA 
(USA). Hanford Atomic Products Operation. 20 Dec 1961. 7p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract ACO6-76RL01830. Order Number DE90006803. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Declassified 1 February 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 


16090 (HW-72381) January monthly report: Contamination 
control — Columbia River. General Electric Co., Richland, WA 
(USA). Hanford Atomic Products Operation. 22 Jan 1962. 7p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract ACO6-76RL01830. Order Number DE90006802. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Deciassified 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activity. 


16091 (HW-72744) February monthly report: Contamine- 
tion control — Columbia River. General Electric Co., Richland, 
WA (USA). Hanford Atomic Products Operation. 20 Feb 1962. 7p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract ACO6-76RL01830. Order Number DE90006801. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Declassified 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activity. 


16092 (HW-—73098) March monthly report: Contamination 
control — Columbia River. General Electric Co., Richland, WA 
(USA). Hanford Atomic Products Operation. 21 Mar 1962. 7p. 
Sponsored by U.S. DOE Environment Health & Safety. DOE Con- 
tract ACO6-76RL01830. Order Number DE90006800. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Declassified 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activity. 


16093 


(HW-73453) April monthly report: Contamination 
control — Columbia River: Progress report. Geier, R.G. General 
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Electric Co., Richland, WA (USA). Hanford Atomic Products Opera- 
tion. 23 Apr 1962. 8p. Sponsored by U.S. DOE Environment 
Health & Safety. DOE Contract ACO6-76RL01830. Order Number 
DE90006839. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Decliassified 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 


16094 (HW-73708) Contamination control—Columbia River: 
May monthly report. Geier, R.G. (comp.). Hanford Works, Rich- 
land, WA (USA). 21 May 1962. 8p. Sponsored by U.S. DOE 
Environment Health & Safety. DOE Contract ACO6-76RL01830. Or- 
der Number DE90006799. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

Deciassified 1 Feb 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activity. 


16095 (HW-74049) June monthly report: Contamination 
control, Columbia River. Geier, R.G. (comp.). General Electric 
Co., Richland, WA (USA). Hanford Atomic Products Operation. 20 
Jun 1962. 10p. Sponsored by U.S. DOE Environment Health & 
Safety. DOE Contract AC06-76RL01830. Order Number 


DE90006840. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Deciassified 1 February 1990. 


It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 


16096 (HW-74357) July monthly report: Contamination 
control, Columbia River. Geier, R.G. (comp.). General Electric 
Co., Richland, WA (USA). Hanford Atomic Products Operation. 19 
Jul 1962. 9p. Sponsored by U.S. DOE Environment Health & 
Safety. DOE Contract AC06-76RL01830. Order Number 
DE90006836. Available from NTIS, PC AO2/MF A01 - OSTI; GPO 
Dep. 
Declassified 1 February 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 2 figs. 


16097 (HW-74661) August monthly report: Contamination 
control, Columbia River. Geier, R.G. (comp.). General Electric 
Co., Richland, WA (USA). Hanford Atomic Products Operation. 17 
Aug 1962. 10p. Sponsored by U.S. DOE Environment Health & 
Safety. DOE Contract ACO6-76RL01830. Order Number 
DE90006837. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Declassified 1 February 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 2 figs. 
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16098 (HW-74983) Contamination controt—Columbia 
River: September monthly report. Geier, R.G. (comp.). Hanford 
Works, Richland, WA (USA). 19 Sep 1962. 10p. Sponsored by 
U.S. DOE Environment Health & Safety. DOE Contract ACO6- 
76RL01830. Order Number DE90006824. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Deciassified 1 Feb 1990. 

It is the purpose if this report to present the program being made 
in those areas of work sponsored by the Division of Production, 
USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activity. 


16099 (HW-75311) Contamination controt—Columbia 
River: October monthly report. Geier, R.G. (comp.). Hanford 
Works, Richland, WA (USA). 19 Oct 1962. 11p. Sponsored by U.S. 
DOE Environment Health & Safety. DOE Contract AC06- 
76RLO01830. Order Number DE90006823. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Deciassified 1 Feb 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activity. 


16100 (HW-75658) November monthly report: Contamina- 
tion control — Columbia River: Progress report. Geier, R.G. 
General Electric Co., Richland, WA (USA). Hanford Atomic Prod- 
ucts Operation. 26 Nov 1962. 11p. Sponsored by U.S. DOE 
Environment Health & Safety. DOE Contract ACO06-76RL01830. Or- 
der Number DE90006821. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Declassified 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 


16101 (HW-75949) December monthly report: Contamine- 
tion control — Columbia River: Progress reoprt. Geier, R.G. 
General Electric Co., Richland, WA (USA). Hanford Atomic Prod- 
ucts Operation. 20 Dec 1962. 10p. Sponsored by U.S. DOE 
Environment Health & Safety. DOE Contract ACO6-76RL01830. Or- 
der Number DE90006822. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from from the research and development pro- 
gram directed toward the reduction of effluent activities. 


16102 (HW-77361) Contamination control—Columbia 
River: ll monthly report. Geier, R.G. (comp.). Hanford Works, 
Richland, WA (USA). 23 Apr 1963. 11p. Sponsored by U.S. DOE 
Environment Health & Safety. DOE Contract ACO06-76RL01830. Or- 
der Number DE90006870. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Declassified 8 Feb 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 





16103 (HW-77707) Contamination contro}—Columbia 
River: May monthly report. Geier, R.G. (comp.). Hanford Works, 
Richland, WA (USA). 24 May 1963. 11p. Sponsored by U.S. DOE 
Environment Health & Safety. DOE Contract ACO6-76RL01830. Or- 
der Number DE90006869. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Declassified 1 Feb 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 


16104 (HW-79741) November monthly report: Contamina- 
tion control — Columbia River. Geier, R.G. General Electric Co., 
Richland, WA (USA). Hanford Atomic Products Operation. 27 Nov 
1963. 13p. Sponsored by U.S. DOE Environment Health & Safety. 
DOE Contract AC06-76RL01830. Order Number DE90006867. 
Available trom NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Declassified 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activity. 


16105 (HW-80095) Contamination control, Columbia River: 
Monthly report, December 1963. Geier, R.G. (comp.). General 
Electric Co., Richland, WA (USA). Hanford Atomic Products Opera- 
tion. 20 Dec 1963. 12p. Sponsored by U.S. DOE Environment 
Health & Safety. DOE Contract ACO6-76RL01830. Order Number 
DES90006866. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Declassified 1 Feruary 1989. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 


16106 (HW-80520) Contamination control, Columbia River: 
Monthly report, January 1964. Geier, R.G. (comp.). General Elec- 
tric Co., Richland, WA (USA). Hanford Atomic Products Operation. 
22 Jan 1964. 12p. Sponsored by U.S. DOE Environment Health & 
Safety. DOE Contract ACO6-76RL01830. Order Number 
DE90006871. Available from NTIS, PC A03/MF A01 - OSTI. 

Declassified 1 February 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activity. 3 figs. 


16107 (HW-81567) Contamination control—Columbia 
River: March monthly report. Geier, R.G. (comp.). Hanford 
Works, Richland, WA (USA). 31 Mar 1964. 12p. Sponsored by 
U.S. DOE Environment Health & Safety. DOE Contract ACO6- 
76RL01830. Order Number DE90006874. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Declassified 1 Feb 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activity. 
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16108 (HW-81873) April monthly report: Contamination 
control — Columbia River: Progress reort. Geier, R.G. General 
Electric Co., Richland, WA (USA). Hanford Atomic Products Opera- 
tion. 20 Apr 1964. 13p. Sponsored by U.S. DOE Environment 
Health & Safety. DOE Contract ACO6-76RL01830. Order Number 
DE90006873. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Declassified 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activity. 


16109 (HW-82491) May monthly report: Contamination 
control — Columbia River. Geier, R.G. General Electric Co., Rich- 
land, WA (USA). Hanford Atomic Products Operation. 28 May 
1964. 13p. Sponsored by U.S. DOE Environment Health & Safety. 
DOE Contract ACO6-76RL01830. Order Number DE90006872. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

Declassified 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activity. 


16110 (HW-83018) June monthly report: Contamination 
Control — Columbia River. Geier, R.G. General Electric Co., Rich- 
land, WA (USA). Hanford Atomic Products Operation. 25 Jun 1964. 
13p. Sponsored by U.S. DOE Environment Health & Safety. DOE 
Contract ACO6-76RL01830. Order Number DES0006868. Available 
trom NTIS, PC A - OSTI; GPO Dep. 

Deciassified 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 


16111 (HW—83392) Contamination contro}—Columbia 
River: July 1964 monthly report. Geier, R.G. (comp.). Hanford 
Works, Richland, WA (USA). 24 Jul 1964. 12p. Sponsored by U.S. 
DOE Environment Health & Safety. DOE Contract ACO6- 
76RL01830. Order Number DE90006841. Available from NTIS, PC 
A03/MF A01 - OSTI. 

Declassified 1 Feb 1990. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 


16112 (INFO-0185) An evaluation of information on verti- 
cal crustal movements pertaining to deep disposal. Gale, J.E. 
(Fracflow Consultants Inc. (USA)); Quinlan, G.; Rogerson, R.; Wel- 
han, J. Atomic Energy Control Board, Ottawa, ON (Canada). Mar 
1986. 73p. Order Number DE90615079. Available from NTIS (US 
Sales Only), PC AO4/MF A01 - OSTI; INIS. 

The geological and historical information on the magnitude and 
distribution of uplift and differential movements of rock masses as 
well as groundwater flow system transients that result from glacial 
unloading, erosion and tectonic stress have been reviewed. Data 
presented in the literature show that vertical crustal movements 
have occurred during the Cenozoic. In addition, the literature indi- 
cates significant transients exist in groundwater flow systems. The 
documented evidence of vertical crustal movements, plus support- 
ing data on the stress-permeability constitutive relationships for 
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discontinuities in fractured crystalline rocks, and three-dimensional 
modelling capability justifies a detailed analysis of the effects of 
vertical uplift on bedrock and on groundwater as they pertain to the 
deep disposal of radioactive waste. 159 annotated refs. 


16113 (K/ESH/FTR-2) [Standardization of radioactive waste 
categories]: Foreign trip report, November 24—December 3, 
1989. Mezga, L.J. Oak Ridge Gaseous Diffusion Plant, TN (USA). 
10 Jan 1990. 76p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract AC05-840T21400. Order Number DE90006852. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

The traveler participated in the consultants’ meeting resulting in 
the development of a draft revision of Technical Reports Series No. 
101 “Standardization of Radioactive Waste Categories.” This effort 
was based on a previous draft developed during an earlier consul- 
tants meeting. High-, intermediate- and low-level solid, gaseous, 
and liquid wastes are classified according to hazard and half-life 
based principally upon existing International Atomic Energy Agency 
(IAEA) classification systems. In addition to a general waste classi- 
fication scheme, other factors to be considered in the management 
of wastes from an operational standpoint are presented. This report 
provides details of the visit to the IAEA, a summary of impressions, 
recommendations and/or conclusions concerning the United States 
Radioactive Waste Management Program. 18 refs., 1 fig., 12 tabs. 


16114 (LA-11703-MS) Recovery of plutonium from 
plutonium-beryllium neutron sources. Palmer, M.J. Los Alamos 
National Lab., NM (USA). Mar 1990. 17p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. Order Number 
DE90006780. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
At the Los Alamos National Laboratory, plutonium-beryllium neu- 
tron sources have traditionally been processed for plutonium 
recovery by precipitating the plutonium as plutonium oxalate, 
calcining to plutonium dioxide, redissolving the oxide and then pre- 
cipitating as oxalate again. In most cases three dissolutions of the 
oxide are required to reduce beryllium content enough to meet 
specifications. We first introduced an ion-exchange process to sep- 
arate the beryllium from the piutonium. This process requires only 
one run, rather than three, to produce an acceptable oxide. We 
then experimented with ways of making the process more efficient. 
We found that increasing the volume of the wash solution and re- 
versing the direction of loading and washing greatly improved the 
purity of the oxide. 9 refs., 7 figs., 7 tabs. 


16115 (LBL-28094) A broad view of model validation. 
Tsang, C.F. Lawrence Berkeley Lab., CA (USA). Oct 1989. 10p. 
Sponsored by U.S. DOE Energy Research; U.S. DOE Radioactive 
Waste Management. DOE Contract AC03-76SF00098. (CONF- 
8910084: International symposium on safety assessment of 
radioactive waste repositories, Paris (France), 9-12 Oct 1989). Or- 
der Number DE90006113. Available from NTIS, PC A0O3/MF A01; 
OSTI; INIS; GPO Dep. 

The safety assessment of a nuclear waste repository requires 
the use of models. Such models need to be validated to ensure, as 
much as possible, that they are a good representation of the actual 
processes occurring in the real system. In this paper we attempt to 
take a broad view by reviewing step by step the modeling process 
and bringing out the need to validating every step of this process. 
This model validation includes not only comparison of modeling re- 
sults with data from selected experiments, but also evaluation of 
procedures for the construction of conceptual models and calcula- 
tional models as well as methodologies for studying data and 
parameter correlation. The need for advancing basic scientific 
knowledge in related fields, for multiple assessment groups, and 
for presenting our modeling efforts in open literature to public 
scrutiny is also emphasized. 16 refs. 


16116 
ment and application of laser induced photoacoustic 
spectroscopy and voltammetry. Cross, J.E.; Crossley, D.; Ed- 
wards, J.W.; Ewart, F.T.; Liezers, M.; McMillan, J.W.; Pollard, 
P.M.; Turner, S. United Kingdom Nirex Ltd., Harwell (UK). Jun 
1989. 72p. (AERE-R-13299;DOE-RW-89.001). Order Number 
DE90615080. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 


(NSS/R-119) Actinide speciation. Further develop- 
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Further work is reported on the sensitive determination of 
actinide species in solution using the Harwell laser induced photoa- 
coustic spectrometer (LIPAS). To permit speciation and solubility 
measurements under well controlled pH and Eh conditions a com- 
bined LIPAS/electrochemical loop has been developed and is 
described in detail. The new equipment has been used to study 
uranium and neptunium species at several pHs and Ehs between 
+280 and -400mV. Comparison of observed species with those 
predicted by the thermodynamic geochemical modelling code 
PHREEQE (pH Redox Equilibrium Equations) has revealed differ- 
ences. These, in part, can be reconciled by database refinement, 
but, in part, have revealed deficiencies in knowledge that require 
further study. The sensitivity of LIPAS for the measurement of U, 
Pu, Np and Am species has proved to be high, up to ca 10-°M, 
sensitivities generally being higher for alkaline solution conditions. 
Preliminary work indicates that LIPAS can be used to distinguish 
between Pu(IV) complexes with possible cellulose degradation 
products, typified by gluconic acid, and other organic acids likely to 
be present in a waste repository. (author). 


16117 (PNL-7133) Cesium chloride compatibility testing 
program: Final report. Bryan, G.H. Pacific Northwest Lab., Rich- 
land, WA (USA). Nov 1989. 132p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract ACO6-76RL01830. Order Num- 
ber DE90005520. Available from NTIS, PC A0O7/MF A0O1 - OSTI; 
GPO Dep. 

The US Department of Energy is considering the geologic dis- 
posal of the doubly encapsulated cesium chloride (CsCl) produced 
at the Waste Encapsulation and Storage Facility (WESF). Reliable 
estimates of long-term corrosion of the inner capsule material by 
the CsCl under repository storage conditions are needed to assess 
the hazards associated with geologic disposal of the fission product 
Cs. The Cesium Chloride Compatibility Program was carried out at 
PNL to obtain the short-term corrosion data required to accurately 
estimate long-term attack. In the compatibility tests six standard 
WESF CsCl capsules were placed vertically in individual insulated 
containers and allowed to self-heat to a nominal maximum 316L 
SS/CsCl interface temperature of 450°C. The capsules were held 
at temperature for times ranging from 0.25 to 6 years. When a test 
was completed, the capsule was removed from the container and 
sectioned. Four samples were cut from the inner capsule at pre- 
scribed locations and subjected to metallographic examination. 
Corrosion was determined from photomicrographs of the samples. 
16 refs., 41 figs., 16 tabs. 


16118 (PNL-7221) Three-dimensional contaminant plume 
dynamics in the vadose zone: Simulation of the 241-T-106 
single-shell tank leak at Hanford. Smoot, J.L.; Sagar, B. Pacific 
Northwest Lab., Richland, WA (USA). Jan 1990. 69p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC06-76RL01830. 
Order Number DE90006388. Available from NTIS, PC AO5/MF AG1 
- OSTI; GPO Dep. 

Approximately 2,000 m® of liquid containing radioactive and 
chemical wastes leaked from the 241-T-106 single-shell tank at the 
Hanford Site. The leak discharged into the unsaturated, coarse- 
grained sediments of the Hanford formation which underlie the 
base of the tank. The PORFLO-3 computer code was used to 
study plume migration for Ru and "Cs. The flow and transport 
properties of the soils through which the plume has migrated are 
critical input data for the model but are not available. Information 
from a catalogue of Hanford Site soil properties was used. The 
transient magnitudes and locations of the plume were simulated in 
three dimensions. Using the reduced vertical hydraulic conductivity, 
the migration of Ru and '°’Cs was simulated for the time be- 
tween 1973 and 1990. 24 refs., 33 figs., 3 tabs. 


16119 (PNL-SA-16928) Development of a biological pro- 
cess for destruction of nitrates and carbon tetrachloride in 
Hanford groundwater. Koegler, S.S.; Brouns, T.M.; Hicks, R. Pa- 
cific Northwest Lab., Richland, WA (USA). Oct 1989. 12p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC06- 
76RLO01830. (CONF-8910193-5: DOE model conference, Oak 
Ridge, TN (USA), 2-6 Oct 1989). Order Number DE90004675. 
Available from NTIS, PC A03/MF A01; OSTI; INiS; GPO Dep. 





Liquid wastes have been generated by 40 years of Hanford Site 
operations. Previously, some of these wastes, which contain ra- 
dioactive, hazardous, and regulated chemicals (including nitrates 
and organics), have been discharged to the soil column. Current 
Department of Energy (DOE) policy prohibits the disposal of con- 
taminated liquids directly to the environment. Biodenitrification 
using facultative anaerobic microorganisms is a promising technol- 
ogy for removing nitrates from contaminated aqueous streams. 
This paper summarizes the results of biodenitrification studies per- 
formed by the Pacific Northwest Laboratory (PNL) in FY 1988 and 
FY 1989 to determine the applicability of biological denitrification 
and organic contaminant destruction to groundwaters and process 
effluents. The results described here are the outcome of laboratory 
screening tests to select and culture microorganisms capable of 
degrading nitrates and carbon tetrachloride (CCl,), bench-scale ex- 
periments to determine reaction rate kinetics and yields, and 
pilot-plant demonstration tests to provide larger scale operating 
data and information for engineering design. Pilot-plant tests using 
simulated groundwater containing nitrates and CCl, were com- 
pleted in FY 1989; and tests with actual groundwater are planned 
for FY 1990. 4 refs., 9 figs., 1 tab. 


16120 (PNL-SA-17333) Allowable spent LWR fuel storage 
temperatures in inert gases, nitrogen, and air. Gilbert, E.R.; 
Cunningham, M.E.; Simonen, E.P.; Thomas, L.E.; Campbell, T.K.; 
Barnhart, D.M. Pacific Northwest Lab., Richland, WA (USA). Jan 
1990. 12p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-76RL01830. (CONF-900161-3: 7. 
Institute of Nuclear Materials Management spent fuel management 
seminar, Washington, DC (USA), 17-19 Jan 1990). Order Number 
DE90006122. Available from NTIS, PC AO3/MF A01; OSTI; INIS; 
GPO Dep. 

Spent fuel in inert dry storage is now a reality in the US; recom- 
mended maximum temperature-time conditions are specified in an 
IBM PC-compatible code. However, spent fuel cannot yet be 
stored in air because the data and theory needed for predicting al- 
lowable temperatures are still being developed. Tests to determine 
the behavior of spent UOz fragments and breached rod specimens 


in air are providing data that will be used to determine the temper- 
atures that can be allowed for fuel stored in air. 13 refs., 5 figs. 


16121 (PNL-SA-17731) Status of the Virginia Power/DOE 
Cooperative Cask Testing/Demonstration Program: A video 
presentation. McKinnon, M.A. (Pacific Northwest Lab., Richland, 
WA (USA)); Creer, J.M.; Collantes, C.E. Pacific Northwest Lab., 
Richland, WA (USA). 1990. 5p. Sponsored by U.S. DOE Radioac- 
tive Waste Management. DOE Contract AC06-76RL01830. 
(CONF-900161—2: 7. Institute of Nuclear Materials Management 
spent fuel management seminar, Washington, DC (USA), 17-19 
Jan 1990). Order Number DE90006125. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

This paper is documentation of a video presentation and pro- 
vides a brief summary of the Virginia power/US Department of 
Energy Cooperative Cask Testing/Demonstration Program. The 
program consists of two phases. The first phase has been com- 
pleted and involved the unlicensed performance testing (heat 
transfer and shielding) of three metal spent fuel storage casks at 
the federally owned Idaho National Engineering Laboratory. The 
second phase is ongoing and consists of licensed demonstrations 
of standard casks from two different vendors and of one or two en- 
hanced capacity casks. 6 refs., 1 tab. 


16122 (PNL-SA-17732) Selected concrete spent fuel stor- 
age cask concepts and the DOE/PSN Cooperative Cask 
Testing Program. Creer, J.M. (Pacific Northwest Lab., Richland, 
WA (USA)); McKinnon, M.A.; Collantes, C.E. Pacific Northwest 
Lab., Richland, WA (USA). [1990]. 29p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract ACO6-76RL01830. 
(CONF-900161—1: 7. Institute of Nuclear Materials Management 
spent fuel management seminar, Washington, DC (USA), 17-19 
Jan 1990). Order Number DE90006121. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

To date, water pools, metal casks, horizontal concrete modules, 
and modular vaults have been used to store the major quantity of 
commercial light water reactor spent nuclear fuel. Recently, vertical 
concrete dry storage casks have received consideration for storage 
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of spent nuclear fuel. This paper reviews the evolution of the de- 
velopment of selected vertical concrete dry storage casks and 
outlines a cooperative cask testing (heat transfer and shielding) 
program involving the US Department of Energy and Pacific Sierra 
Nuclear Associates. Others participating in the cooperative 
program are Pacific Northwest Laboratory; EG&G Idaho, Inc.; Wis- 
consin Electric Power Company; and the Electric Power Research 
Institute. 28 refs., 14 figs. 


16123 (PS-+28) Laboratory investigations in support of the 
migration experiments at the Grimsel test site. Bradbury, M.H. 
(ed.) (Paul Scherrer Inst. (PSI), Wuerenlingen (Switzerland). Pro- 
gramm Entsorgung (Switzerland)). Paul Scherrer inst. (PSI), 
Wuerenlingen (Switzerland). Apr 1989. 80p. Order Number 
DE90616007. Available from NTIS (US Sales Only), PC A0O5/MF 
A01 - OSTI; INIS. 

Tracer migration experiments are in progress at the underground 
Grimsel Test Site (GTS). In order to interpret tracer tests a support- 
ing laboratory experimental programme is essential. This report 
describes the results from the first part of such a programme. In- 
sufficient material from the protomylonite surrounding the fracture 
was available from the migration site for the foreseen experiments 
and so mylonite from an adjacent fault zone was used instead. De- 
tailed petrographic and mineralogical characterisations of the 
protomylonite and mylonite were carried out. The mylonitic samples 
from these two sources were shown to be mineralogically similar 
although some potentially significant differences did exist. The 
promylonite was slightly depleted in those minerals (chlorite, mus- 
covite etc.) which could be significant for sorption/exchange 
processes. This may have consequences for predictions of the 
sorption behaviour in the migration zone deduced from laboratory 
measurements. The fracture zone exhibited groundwater discharge 
at five discrete channels situated in a single fracture. Groundwater 
emerging from these five locations, and from two boreholes inter- 
secting the plane of the fracture, were sampled and analysed at 
approximately monthly intervals over a period of 12 months. The 
results showed that there were no significant temporal or spatial 
variations in the compositions. This groundwater may be charac- 
terised as being of low ionic strength (approx9.6) with Na*, Ca**, 
Ci-, SO,2-, F- and HCO;~ as the major ions. The partial pres- 
sure of CO2 calculated to be in equilibrium with the groundwater 
was approx4x10~—® bar. (author) 14 figs., 17 tabs., 31 refs. 


16124 (RHO-BWI-C—100) Thermal/mechanical properties of 
Pomona member basalt - area 3 and summary. Rockwell Inter- 
national Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Foundation Sciences, Inc., Portland, OR (USA). Feb 1981. 147p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

The objective of this study was to characterize the basalt in or- 
der to study its thermal/mechanical response. Data obtained from 
this work are intended to help understand the results of the in situ 
testing at the NSTF and to provide information relating NSTF condi- 
tions within Pomona basalt to projected repository conditions within 
Umtanum basalt. This report presents the results from the thermal/ 
mechanical property tests on Area 3 specimens. 46 figs., 40 tabs. 


16125 (RHO-BWI-C—102) Determination of dehydration 
temperatures of a secondary vug-filling mineral (smectite clay) 
using a differential thermal analysis at various pressures. van 
Groos, A.F.K. (Illinois Univ., Chicago, IL (USA)). Rockwell interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations; 
Illinois Univ., Chicago, IL (USA). Mar 1981. 24p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO06- 
77RL01030. Available from OSTI; INIS. 

An investigation of the dehydration of smectite clay as a function 
of pressure and temperature was completed for the Basalt Waste 
Isolation Project as part of the Waste Package Development Pro- 
gram. The clay sample was obtained from fracture mineralization 
that occurs in Hanford basalt. This work was completed to assess 
the chemical stability of smectite clays in the backfill component of 
a waste package which would be emplaced in a deep underground 
repository located in Hanford basalt. The range of experimental 
temperatures and pressures was chosen to represent those that 
would be imposed on the waste package in the repository. 5 refs., 
11 figs., 3 tabs. 


ERA Vol. 15, No. 7 47 





05 NUCLEAR FUELS 
0520 Waste Management 


16126 (RHO-BWI-C—108) Economic geology of the Pasco 
Basin, Washington and vicinity. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Leaming 
(George) Associates, Marana, AZ (USA). Jul 1981. 136p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC06-77RL01030. Available from OSTI; INIS. 

The purpose of this study was to inventory and evaluate the ge- 
ologic resources of the Pasco Basin and surrounding area and to 
assess the potential for conflict between establishment of a subsur- 
face repository for terminal storage of nuclear waste within the 
Hanford Site and exploration/development of geologic resources in 
the Pasco Basin. An inventory of known geologic resources was 
made for the area within a 100-km radius of the approximate cen- 
ter of the hanford Site. Major geologic resources were noted within 
322 km of the Hanford Site. Within the Pasco Basin, a detailed in- 
ventory and an assessment of high-unit-value geologic resources 
occurrence and development potential were made. An economic 
evaluation of gross and net value and present value of net value of 
all known and inferred geologic resources within a 100-km radius 
of the Hanford Site, as compared to the remainder of the Columbia 
Plateau, was also made. 130 refs., 36 figs., 16 tabs. 


16127 (RHO-BWI-C—120) Flood risk analysis of Cold Creek 
near the Hanford Site. Skaggs, R.L. (Pacific Northwest Lab., 
Richland, WA (USA)); Walters, W.H. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Pacific North- 
west Lab., Richland, WA (USA). Jan 1981. 47p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract ACO6- 
77RL01030. (PNL-4219). Available from OSTI; INIS. 

The Pacific Northwest Laboratory has analyzed the flood poten- 
tial at the reference repository location located on the Hanford Site 
near Richland, Washington. It is emphasized that this work is not 
intended as a basis for engineering design, but rather as an initial, 
regional appraisal of whether detailed engineering design analysis 
will be required. In order to achieve the detail required for engi- 
neering design specifications, the study results should be refined 
using more detailed channel geometry data, and the topography of 
the western portion of the reference repository location should be 
mapped using a contour interval of not less than 2 ft. 19 refs., 15 
figs., 5 tabs. 


16128 (RHO-BWI-CDR-004) Conceptual designs of waste 
packages for a nuclear repository in basalt. Anderson, W.J. 
Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations; Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Advanced Energy Systems Div. Oct 1982. 198p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

This report was prepared to provide documented conceptual 
waste designs for use by the Basalt Waste Isolation Project in com- 
pleting an update of the repository conceptual design. The design 
activities reported include waste packages for disposal of reference 
forms of defense high-level waste, commercial high-level waste, 
and spent fuel. This report describes a reference waste package 
design and two alternative designs. 10 refs., 32 figs., 32 tabs. (KS) 


16129 (RHO-BWI-DP—045) Water-level data collected from 
piezometer clusters DC-19, DC-20, and DC-22, April 1 through 
April 30, 1984. Bryce, R.W.; Yeatman, R.A. Rockwell international 
Corp., Richland, WA (USA). Rockwell Hanford Operations. May 
1984. 50p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 
This data package reports the April 1 through April 30, 1984, 
water-level data from the DC-19, -20 and -22 piezometers set in 
selected horizons at the Hanford Site. Included in the package is in- 
formation concerning borehole locations, hydrogeologic units being 
monitored, depth intervals of monitored zones, and depth-to-water 
measurements. Also included are summary water-level hydro- 
graphs for each piezometer on a per site basis. 12 figs., 1 tab. 


16130 (RHO-BWI-DP-061) A hydrochemical data base for 
the Hanford Site, Washington. Early, T.0.; Mudd, R.D.; Spice, 
G.D.; Starr, D.L. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Feb 1985. 347p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract ACO06- 
77RL01030. Available from OSTI; INIS. 
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This data package contains a complete listing of the Site Hydro- 
chemical Data Base for water samples associated with the Basalt 
Waste Isolation Project (BWIP). In addition to the detailed chemical 
analyses are a summary description of the data base format, de- 
tailed descriptions of verification procedures used to check data 
entries, and detailed descriptions of validation procedures used to 
evaluate data quality. 


16131 (RHO-BWI-DPT—001) Technical services to assist in 
developing a test plan for a large diameter shaft liner: Task 2, 
Current technology review. DeHart, R.C. Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations. 29 Jul 
1983. 101p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC06-77RL01030. Available from OSTI; INIS. 

A review of available technology and historical experience with 
the lining of large diameter shafts is presented. Composite and 
ring- stiffened steel liners are recommended for development test- 
ing. 36 refs., 28 figs. 


16132 (RHO-BWI-DPT—002) Technical services to assist in 
developing a large diameter blind shaft boring test plan: Task 
4 report, Field test development pian preparetion. Cottam, A.E. 
(Fenix and Scisson, Inc., Tulsa, OK (USA)). Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Operations; Fenix 
and Scisson, Inc., Tulsa, OK (USA). 15 Sep 1983. 145p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

This Task 4 report presents the recommendation for the Test 
Shaft location at Borehole No. 47-35. The Program Plan identifies 
the selected drilling method, equipment, and necessary systems to 
drill the shaft in a single pass. 4 figs., 7 tabs. 


16133 (RHO-BWI-DPT—003) Technical services to assist in 
developing a large diameter blind shaft boring test plan: Task 
2 report, Current technology review. Cottam, A.E. (Fenix and 
Scisson, Inc., Tulsa, OK (USA)). Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Fenix and 
Scisson, Inc., Tulsa, OK (USA). 15 Sep 1983. 77p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available from OSTI; INIS. 

A review of available technology and historical experience in the 
blind boring of large diameter shafts is presented along with a rec- 
ommended shaft boring method for demonstration in basalt. 17 
figs., 4 tabs. 


16134 (RHO-BWI-DR-001-Rev.2) Exploratory shaft, Phase 
1 Project LB-314: Title 2 design report, System design de- 
scription: Volume 1: Revision 2. Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations; Parsons, 
Brinckerhoff, Quade and Douglas, Inc., Oakland, CA (USA); Kaiser 
Engineers (California) Corp., Oakland, CA (USA). Jun 1983. 237p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. Available from OSTI; INIS. 

This two-volume report is submitted as part of the Exploratory 
Shaft — Phase |, design work effort. Volume | contains a descrip- 
tion of the structures, systems, and components that constitute the 
project; background information and a criteria summary are also in- 
cluded, as are sections on hazards, quality assurance, interfaces, 
and specifications. Volume || does not reflect the most current 
drawings associated with project design. These drawings have 
been revised during construction and therefore should be used only 
to supplement Volume |. The most current drawings are released 
by Data Management under the Engineering Order System. 


16135 (RHO-BWI-EP—011) Subsurface closure engineering 
plan. McCarthy, M.M. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. 9 Feb 1987. 82p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

This plan outlines those activities required to design and develop 
a seals subsystem that will limit the release of radionuclides to the 
accessible environment in accordance with applicable regulations. 
14 refs., 13 figs., 7 tabs. 


16136 


(RHO-BWI-LD-44) Pasco basin hydrologic modeling 
and far-field radionuclide migration potential. Arnett, R.C. 





(Rockwell International Corp., Richland, WA (USA). Rockwell Han- 
ford Operations); Mudd, R.D.; Baca, R.G.; Martin, M.D.; Norton, 
W.R.; McLaughlin, D.B. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. Jun 1981. 67p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC06-77RL01030. Available from OSTI; INIS. 

The Basalt Waste Isolation Project is chartered with the respon- 
sibility of assessing the feasibility of using the deep basalts 
beneath the Hanford Site as a medium for the disposal of nuclear 
waste. Hydrologic studies are one of the principal Basalt Waste 
Isolation Project research activities, with the objective of providing 
an evaluation of hydrologic systems present within the basalt. This 
report presents the results of a “far-field” modeling analysis 
wherein groundwater paths (streamlines) and travel times were cal- 
culated. Both three-dimensional and two-dimensional cross-section 
analyses were performed, using an updated conceptual under- 
standing or conceptual model as input to the numerical models. 
Available hydraulic head data from recent deep-well measurements 
were compared with model results in a preliminary model calibra- 
tion. 10 rets., 29 figs., 4 tabs. 


16137 (RHO-BWI-TD—026) Instrumentation performance re- 
port Near-Surtace Test Facility, Phase 1 testing. Perko, L.N. 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations. Jan 1986. 149p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC06-77RL01030. 
Available from OSTI; INIS. 

Near-Surtace Test Facility Phase | testing provided substantial 
experience in rock thermomechanical test design instrumentation 
design and installation, data acquisition, data verification and pro- 
cessing, as well as with geomechanical modeling of a heated rock 
mass. This report presents an examination of instrumentation and 
data acquisition for Full-Scale Heater Tests 1 and 2. The document 
references Block Test reports for a discussion of such experience 
during those tests. Recommendations for future improvements of 
canister-scale heater test instrumentation are made. 36 refs., 43 
figs., 12 tabs. 


16138 (RHO-BWI-TI-073) Analysis of two-well tracer tests 
with a pulse input. Gelhar, L.W.; Leonhart, L.S. Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations. 
Apr 1982. 61p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract ACO06-77RL01030. Available from OSTI; 
INIS. 

Dispersion of a conservative solute which is introduced as a 
pulse in the recharge well of a two-well flow system is analyzed 
using the general theory for longitudinal dispersion in nonuniform 
flow a long streamlines. Results for the concentration variation at 
the pumping well are developed using numerical integration and 
are presented in the form of dimensionless type-curves which can 
be used to design and analyze tracer tests. 6 refs., 10 figs. 


16139 (RHO-BWI-TI-074) Summary of key factors which 
led to recommendation of the reference repository location 
and the site of the principal borehole. Leventhal, B.A. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. 22 Apr 1982. 20p. Sponsored by U.S. DOE Radioactive 
Waste Managemeni. DOE Contract ACO6-77RL01030. Available 
from OSTI; INIS. 

Site screening studies to identify locations within the Hanford 
Site suitable for a terminal nuclear storage facility have centered 
on the A-H site and the Umtanum Basalt flow. The following hydro- 
geologic conditions contributed to the selection of the Umtanum 
Basalt flow and the reference repository location: tectonic stability; 
formation temperature permitting economical ventilation of a 
repository; predicted in situ stress in the Umtanum is within the ac- 
ceptable limits; thickness of Umtanum is greater than repository 
facility; and depth below land surface varies from 3000 feet-3175 
feet. This supporting document presents a detailed description of 
the site selection process and data used in location of the current 
A-H Site and Umtanum Basalt flow for a nuclear waste storage fa- 
cility. 16 refs., 5 figs., 5 tabs. 


16140 


(RHO-BWI-TI-085) The core disking phenomenon 
and its relation to in situ stress at Hanford. Lehnhoff, T.F. (Mis- 
souri Univ., Rolla, MO (USA)); Stefansson, B.; Thirumalai, K.; 
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Wintczak, T.M. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. 26 Apr 1982. 131p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract ACO6- 
77RL01030. Available from OSTI; INIS. 

A study was made to evaluate the core disking phenomenon and 
establish its relationship with in situ stress in the Columbia Plateau 
basalt. Drilled cores, from regions of high in situ stress, exhibit a 
tendency to fracture into disks of various thicknesses. The core 
disking phenomenon is considered an indicator of stress conditions 
higher than lithostatic conditions. 23 refs., 82 figs., 9 tabs. 


16141 (RHO-BWI-TI-136) Results and evaluation of experi- 
mental vertical hydraulic conductivity testing at boreholes 
DC-4 and DC-5. Spane, F.A. Jr. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations); Chapman- 
Riggsbee, W.H.; Thorne, P.D. Rockwell international Coprp., 
Richland, WA (USA). Rockwell Hanford Operations. Sep 1983. 
72p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract ACO6-77RL01030. Available from OSTI; INIS. 

This document reports the results of a recent experimental field 
test to assess the applicability of the “ratio method” in determining 
vertical hydraulic conductivity of basalt interiors under Hanford Site 
test conditions. The test formation selected for the initial experi- 
mental test was a twenty-six foot section of Rocky Coulee flow 
interior located above the composite Cohassett flow top at bore- 
holes DC-4 and DC-5. 17 figs., 6 tabs. 


16142 (RHO-BWI-TI-286) An overview of the baseline mon- 
Roring program to evaluate undisturbed hydraulic heads in the 
Wanapum and Grande Ronde Basalts. Gephart, R.E. Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Opera- 
tions. Mar 1985. 24p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-77RL01030. Available from 
OSTI; INIS. 

This report focuses attention on an immediate need to develop a 
long-term strategy for hydraulic head baseline monitoring and the 
implementation of this strategy. It provides specifics on the existing 
Wanapum and Grande Ronde Basalt monitoring network, baseline 
status, Nuclear Regulatory Commission perspective on hydraulic 
head data needs, and a proposed monitoring priority for the RRL 
and vicinity. 13 refs., 4 figs. 


16143 (RHO-BW-SA-192) Evaluation of radionuclide trans- 
port: Effect of radionuclide sorption and solubility. Salter, P.F.; 
Jacobs, G.K. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Jun 1982. 14p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. (CONF-820636—9: 5. international symposium on the 
scientific basis for radioactive waste management (Materials Re- 
search Society), Berlin (Germany, F.R.), 7-10 Jun 1982). Available 
from OSTI; INIS. 

One of the major factors involved in evaluating the suitability of 
the Columbia River basalts for the siting of a nuclear waste reposi- 
tory is the assessment of the ability of the basalt geohydrologic 
system to retard the transport of radionuclides to the accessible 
environment. Solubility limited release of radionuclides and sorption 
of radionuclides on basalt and its associated secondary minerals 
are two of the dominant mechanisms for retardation of radionu- 
clide transport in the groundwater-basalt system. A simple 
one-dimensional transport model, incorporating the available ra- 
dionuclide solubility constraints and sorption behavior imposed by 
the basalt geohydrologic system, has been employed to evaluate 
the ability of the basalt system to retard the migration of radionu- 
clides to the accessible environment. A comparison of the resultant 
predicted radionuclide transport behavior with proposed US envi- 
ronmental regulations has been used to evaluate preliminary 
performance requirements for a waste package in the basaltic 
repository. 18 refs., 5 tabs. 


16144 (RHO-BW-SA-294) Microcharacterization of basalt: 
Considerations for a nuclear waste repository. Alien, C.C.; 
Strope, M.B. Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations. Aug 1983. 9p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. (CONF-830871-9: Electron Microscopy Society of 
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America annual meeting, Phoenix, AZ (USA), 6 Aug - 12 sep 
1983). Available from OST]; INIS. 

The National Waste Terminal Storage Program of the US Depart- 
ment of Energy is assessing a number of rock types to determine 
their suitability for the disposal of nuclear wastes. As a part of this 
effort, the Basalt Waste Isolation Project (BWIP) is investigating the 
Pasco Basin in southeastern Washington State as the possible site 
of a nuclear waste repository in basalt (NWRB). The microcharac- 
terization work described in this paper results in a detailed 
identification of the minerals and other phase assemblages that 
provide the basis for a determination of the environment that acts 
to control geochemical conditions in an NWRB. Interactions be- 
tween the basalt, groundwater, and proposed waste packages are 
being studied to ensure that the final repository and waste package 
designs meet all requirements for safety and isolation. The rock at 
the proposed repository location is a fine-grained tholeiite, contain- 
ing crystals of plagioclase, pyroxene, and titaniferous magnetite 
plus a glass-rich mesostasis. Partial reaction of this mesostasis 
with groundwater is thought to be the predominant source of most 
elements in the groundwater. The composition of the mesostasis 
and its reaction thus should affect the chemical environment of the 
waste packages. For this reason, microcharacterization of the 
mesostasis, particularly the glass phase, has been conducted by 
the BWIP in support of hydrothermal laboratory studies that provide 
data to geochemical and performance models. 5 refs., 3 figs., 1 
tab. 


16145 (RHO-BW-SA-320) The basalt/water system: Con- 
siderations for a nuclear waste repository. Lane, D.L.; Apted, 
M.J.; Allen, C.C.; Myers, J. Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations. Nov 1983. 12p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO6-77RL01030. (CONF-831174—90: Materials Re- 
search Society annual meeting, Boston, MA (USA), 14-17 Nov 
1983). Available from OSTI; INIS. 

High-level nuclear waste emplaced in a repository in basalt will 
lead to elevated temperatures and chemical reactions between the 
basalt and repository groundwater. The resultant changes in 
groundwater chemistry and the formation of secondary minerals 
will affect radionuclide release rates from the repository. In this 
study, Grande Ronde Basalt and synthetic groundwater were re- 
acted at temperatures of 100°, 150°, and 300°C at a pressure of 
30 MPa. Dickson-type sampling autoclaves were used to follow so- 
lution composition changes with time. 22 refs., 1 fig., 3 tabs. 


16146 (RHO-BW-SA-484) Response to comment regarding 
@ water bearing zone in the Grande Ronde Basalt at borehole 
DC-1. Gephart, R.E. Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations. 1985. 5p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
77RL01030. Available trom OSTI; INIS. 

This report is a response to a question posed regarding a rock 
zone of moderate permeability in the Grande Ronde Basalt of 
borehole DC-1. 


16147 (RLO—76-4) Evaluation of impact of potential flood- 
ing criteria on the Hanford Project. Energy Research and 
Development Administration, Richland, WA (USA). Richland Opera- 
tions Office. 1976. 18p. Sponsored by U.S. DOE Radioactive 
Waste Management. Available from OSTI; INIS. 

The following brief discussion was prepared together with a 
series of maps and data describing the historic, geographic, hydro- 
graphic, and programmatic relationships involved in the question of 
the potential effects of hypothetical floods of various magnitudes on 
the Columbia River and, particularly, as these floods would impact 
on Hanford. 


16148 (SAND-88-1452) Draft torecast of the final report for 
the comparison to 40 CFR Part 191, Subpart B, for the Waste 
Isolation Pilot Plant. Bertram-Howery, S.G. (Sandia National 
Labs., Albuquerque, NM (USA)); Marietta, M.G.; Anderson, D.R.; 
Gomez, L.S.; Rechard, R.P.; Brinster, K.F.; Guzowski, R.V. Sandia 
National Labs., Albuquerque, NM (USA). Dec 1989. 199p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE90006417. Available from NTIS, PC 
A09/MF A01 - OSTI; GPO Dep. 
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The United States Department of Energy is planning to dispose 
of transuranic wastes, which have been generated by defense pro- 
grams, at the Waste Isolation Pilot Plant. The WIPP Project will 
assess compliance with the requirements of the United States En- 
vironmental Protection Agency. This report forecasts the planned 
1992 document, Comparison to 40 CFR, Part 191, Subpart B, for 
the Waste Isolation Pilot Plant (WIPP). 130 refs., 36 figs., 11 tabs. 


16149 (SAND—89-2027) Performance assessment method- 
ology demonstration: Methodology development for 
evaluating compliance with EPA [Environmental Protection 
Agency] 40 CFR 191, Subpart B, for the Waste Isolation Pilot 
Plant. Marietta, M.G. (Sandia National Labs., Albuquerque, NM 
(USA)); Bertram-Howery, S.G.; Anderson, D.R.; Rechard, R.P.; 
Brinster, K.F.; Guzowski, R.V.; luzzolino, H. Sandia National Labs.., 
Albuquerque, NM (USA). Dec 1989. 238p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. Order 
Number DE90006421. Available from NTIS, PC A11/MF A01 - 
OSTI; GPO Dep. 

This report describes a demonstration of the performance as- 
sessment methodology for the Waste Isolation Pilot Plant (WIPP) 
to be used in assessing compliance with the Environmental Protec- 
tion Agency. This demonstration incorporates development and 
screening of potentially disruptive scenarios. A preliminary analysis 
of the WIPP disposal system's response to human intrusion sce- 
narios produces preliminary complementary cumulative distribution 
functions (CCDFs) used to assess the compliance of the WIPP 
with the Containment Requirements of the Standard. The concep- 
tual model of the disposal system consists of geologic, hydrologic, 
and disposal system subsystems along with the physical and 
chemical processes associated with these subsystems. Parameter 
values defining the systems contain uncertainties and modeling ap- 
proximations of such a disposal system contributes to those 
uncertainties. The WIPP compliance assessment methodology con- 
sists of a system of techniques and computer codes that estimate 
releases of radionuclides from the disposal system, incorporating 
analysis of the parameter uncertainties in the estimates. Demon- 
stration CCDFs are presented, but are not yet credible enough to 
judge the probability of compliance of the WIPP with the EPA Stan- 
dard. 60 refs., 75 figs., 30 tabs. 


16150 (SAND-89-2377C) Modeling the uncertainties in the 
parameter values of a sparse data set using the beta probabil 
ity distribution. Kapian, P.G. Sandia National Labs., Albuquerque, 
NM (USA). [1989]. 10p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC04-76DP00789. (CONF-8910346— 
1: Conference on indirect methods for estimating hydraulic 
properties, Riverside, CA (USA), 11-13 Oct 1989). Order Number 
DE90006279. Available from NTIS, PC AO2/MF A01; OSTI; INIS. 

The geological formations in the unsaturated zone at Yucca 
Mountain, Nevada, are being investigated as the proposed site of a 
repository for the disposal of high-level radioactive waste. The 
numerical and conceptual tools that will be used to assess the de- 
gree to which the site complies with specified regulatory criteria are 
currently under development. This paper reports the status of a 
probability model that has been implemented to address uncertain- 
ties in quantitative predictions of parameter values that are used as 
input to numerical simulation models of flow. 12 refs., 2 figs., 2 
tabs. 


16151 (SREL-35) Distribution of ’Cs, Sr, Pu, *Pu, 
241Am and 24Cm in Pond B, Savannah River Site. Whicker, 
F.W. (Colorado State Univ., Fort Collins, CO (USA)); Pinder, J.E. 
lil; Bowling, J.W.; Alberts, J.J.; Brisbin, |.L. Jr. Savannah River 
Ecology Lab., Aiken, SC (USA). May 1989. 79p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC09-76SR00819. 
Order Number DE90006306. Available from NTIS, PC AO5/MF A01 
- OSTI; GPO Dep. 

The gradual senescence of present-day operating nuclear facili- 
ties, and resultant contamination of aquatic and terrestrial 
ecosystems, emphasize the importance of understanding the 
behavior of radionuclides in the environment. Observations and de- 
ductions concerning mechanisms of radionuclide transport can 
contribute significantly to knowledge of fundamental ecological pro- 
cesses. This study emphasized the ecosystem-level distribution of 
several long-lived radionuclides in an abandoned reactor cooling 





impoundment after a twenty year period of chemical and biological 
equilibration. 90 refs., 14 figs., 5 tabs. 


16152 (STRIPA-TR-89-01) Executive summary of phase 2. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Feb 1989. 45p. Order Number DES90615081. Available 
trom NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The second phase of the Stripa project included the continued 
development of methods and techniques for repository site investi- 
gations. The crosshole investigations demonstrated that it is 
possible to characterize fractures in crystralline rock with a reliabil- 
ity and realism not obtained before. At the investigated site at 
Stripa, it was shown that groundwater flow is concentrated within a 
few major fractures that were idenfified by geophysical methods. 
The work at Stripa has shown that it is possible to collect and ana- 
lyze data that enable one to determine the type of distribution and 
its parameters for each of the essential geometrical and hydraulic 
properties of the fracture system, and hence compare one site with 
another as part of experience builing in safety assessment studies. 
The migration experiment demonstrated that the groundwater flow 
could be very unevenly distributed in the rock. The hydrogeochemi- 
cal investigations at Stripa also indicated that a new type of solute 
source must be considered - fluid inclusions in the host rock. The 
age of the solutes may be entirely different from the age of the 
groundwater. Sealing and redirection of the groundwater flow away 
from man made openings in the rock was tested at Stripa and 
found to be feasible as shown in the various plugging and sealing 
experiments. The use of Na bentonite in the form of suitably 
shaped blocks of highly compacted powder has been found to be 
very practical for sealing off boreholes, shafts and tunnels in repos- 
itories. 


16153 (STRIPA-TR-89-02) Fracture flow code: Cross- 
verification plan. Dershowitz, W (Golder Associates Inc., 
Redmond, WA (USA)); Herbert, A.; Long, J. Swedish Nuclear Fuel 
and Waste Management Co., Stockholm (Sweden). Mar 1989. 79p. 
Order Number DE90615082. Available from NTIS (US Sales Only), 
PC AO5/MF A01 - OSTi; INIS. 

The hydrology of the SCV site will be modelled utilizing discrete 
fracture flow models. These models are complex, and can not be 
fully cerified by comparison to analytical solutions. The best ap- 
proach for verification of these codes is therefore cross-verification 
between different codes. This is complicated by the variation in as- 
sumptions and solution techniques utilized in different codes. 
Cross-verification procedures are defined which allow comparison 
of the codes developed by Harwell Laboratory, Lawrence Berkeley 
Laboratory, and Golder Associates Inc. Six cross-verification 
datasets are defined for deterministic and stochastic verification of 
geometric and flow features of the codes. Additional datasets for 
verification of transport features will be documented in a future re- 
port. (13 figs., 7 tabs., 10 refs.) (authors). 


16154 (UCID—21542-89-2) Plutonium Residue Recovery 
(PuRR) project quarterly progress report, April-June 1989. 
Gregg, D.W. (Lawrence Livermore National Lab., CA (USA)); Hick- 
man, R.G.; Landrum, J.H.; Johnson, G.K.; Johnson, |.; Mulcahey, 
T.P.; Pierce, R.D.; Poa, D.S. Lawrence Livermore National Lab., 
CA (USA). 20 Oct 1989. 25p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90006162. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

A material-balance flowsheet for ash-heel processing has been 
prepared. The major process features are (1) reduction of Pu into 
a calcium-zine alloy and selective electrolytic recovery of the Pu 
from the alloy, (2) removal of americium as a waste, (3) concentra- 
tion of nontransuranic tramp elements in a zinc waste, (4) removal 
of oxygen and recovery of calcium by electrolysis of CaO, and (5) 
zinc recycle by evaporation. Based on this idealized flowsheet, the 
mass of solid waste is only 62% of that of the original residue. This 
is accomplished by recycling virtually all the reagents and discard- 
ing the oxygen as CO and COz. The pyrochemical recovery of Pu 
from incinerator ash heel from the Rocky Flats Plant was investi- 
gated. During this period, zinc-calcium alloys were used to reduce 
the PuCz in the ash. Reduction of ash heel has been attempted 
with zinc-calcium alloys containing 2, 6, and 10 wt% calcium after 
the reduction. These resulted in extractions of 95%, 97%, and 
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99.5%, respectively, of the Pu from the salt. Following exposure of 
the reduction alloy to a ZnClp-bearing salt, the Pu was removed ef- 
fectively from the alloy; however, the Pu recovered in the salt did 
not complete the material balance. Experiments were made to test 
a calcium-zine reference electrode against a Zn-Ca-Mg-Al liquid al- 
loy. The results agreed well with calculated potentials, and such 
electrodes are promising for application to process monitoring. Cal- 
culations were made that verify that most of the americium in the 
molten salt is present in the divalent state when distributed be- 
tween liquid Pu and NaClKCi. The AmCli, activity coefficient is 
about 10 times that of PuCl, in the salt mixture. 


16155 (UCID-21714) On the movement of a liquid front in 
an unsaturated, fractured porous medium, Part 1. Nitao, J.J.; 
Buscheck, T.A. Lawrence Livermore National Lab., CA (USA). Jun 
1989. 44p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract W-7405-ENG-48. Order Number DE90006409. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The primary aim of this paper is to present approximate analyti- 
cal solutions of the fracture flow which gives the position of the 
liquid fracture front as a function of time. These solutions demon- 
strate that the liquid movement in the fracture can be classified into 
distinctive time periods, or flow regimes. It is also shown that when 
plotted versus time using a log-log scale, the liquid fracture front 
position asymptotically approaches a series of line segments. Two- 
dimensional numerical simulations were run utilizing input data 
applicable to the densely welded, fractured tuff found at Yucca 
Mountain in order to confirm these observations. 19 refs., 15 figs., 
8 tabs. 


16156 (UCID-21743) On the movement of a liquid front in 
an unsaturated, fractured porous medium, Part 2, Mathemati- 
cal theory. Nitao, J.J. Lawrence Livermore National Lab., CA 
(USA). Jun 1989. 26p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract W-7405-ENG-48. Order Number 
DE90006414. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

A simplified equation of motion is derived for the flow of liquid 
through an idealized one-dimensional fracture situated in an unsat- 
urated imbibing porous medium. The equation is valid for the case 
where the matrix material has a much lower saturated conductivity 
than that of the fracture and the capillary tension in the matrix is 
sufficiently stronger than gravity. Asymptotic solutions are given for 
the motion of the liquid front in a parallel fracture system. With the 
introduction of natural time constants and dimensionless parame- 
ters, the flow behavior can be shown to possess various temporal 
flow regimes. This work is part of the Nevada Nuclear Waste Stor- 
age Project and is applicable to understanding some of the various 
physical parameters affecting liquid flow through a fracture in an 
unsaturated porous medium, and is particularly useful as a step in 
understanding the hydrological processes around a nuclear waste 
repository in an unsaturated environment as well as in other appli- 
cations where unsaturated fracture flow conditions exist. The 
solutions are also relevant to numerical model verification. 10 refs., 
2 tabs. 


16157 (UCID-21867) Report of the committee to review the 
use of J-13 well water in Nevada Nuclear Waste Storage Inves- 
tigations. Harrar, J.E.; Carley, J.F.; Isherwood, W.F.; Raber, E. 
Lawrence Livermore National Lab., CA (USA). Jan 1990. 108p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract W-7405-ENG-48. Order Number DE90006412. Available 
from NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 

The Waste Management Project Office of the Department of En- 
ergy conducted a special audit of the activities of the Nevada 
Nuclear Waste Storage Investigation Project at Livermore. It was 
noted that there never has been a comprehensive, well- 
documented examination of the basis for the use of J-13 water in 
the nuclear waste storage investigations. In each of the sections of 
This Report, an issue relating to the use of J-13 water has been 
addressed. 58 refs., 19 figs., 8 tabs. 


16158 (UCRL-100859) Statistical model for grain boundary 
and grain volume oxidation kinetics in UO2 spent fuel. Stout, 
R.B. (Lawrence Livermore National Lab., CA (USA)); Shaw, H.F.; 
Einziger, R.E. Lawrence Livermore National Lab., CA (USA). Sep 
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1989. 2ip. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract W-7405-ENG-48. (CONF-891119—92: 
Materials Research Society fall meeting, Boston, MA (USA), 27 
Nov - 2 dec 1989). Order Number DE90006922. Available from 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

This paper addresses statistical characteristics for the simplest 

case of grain boundary/grain volume oxidation kinetics of UO2 to 
U307 for a fragment of a spent fuel pellet. It also presents a limited 
discussion of future extensions to this simple case to represent the 
more complex cases of oxidation kinetics in spent fuels. 17 refs., 1 
fig. 
16159 (UCRL-101865) High frequency electromagnetic to- 
mography. Daily, W.; Ramirez, A.; Ueng, T.; Latorre, R. Lawrence 
Livermore National Lab., CA (USA). Sep 1989. 8p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract W- 
7405-ENG-48. (CONF-890928-21: Nuclear waste isolation in the 
unsaturated zone: FOCUS '89, Las Vegas, NV (USA), 18-21 Sep 
1989). Order Number DE90006926. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

An experiment was conducted in G Tunnel at the Nevada Test 
Site to evaluate high frequency electromagnetic tomography as a 
candidate for in situ monitoring of hydrology in the near field of a 
heater placed in densely welded tuff. Tomographs of 200 MHz 
electromagnetic permittivity were made for several planes between 
boreholes. Data were taken before the heater was turned on, dur- 
ing heating and during cooldown of the rockmass. This data is 
interpreted to yield maps of changes in water content of the 
rockmass as a function of time. This interpretation is based on lab- 
oratory measurement of electromagnetic permittivity as a function 
of water content for densely welded tuff. 8 refs., 6 figs. 


16160 (UM-P--88/124) Interdependence of phase chemistry, 
microstructure and oxygen fugacity in titanate nuclear waste 
ceramics. Bukyx, W.J. (Australian Nuclear Science and Technol- 
ogy Organisation, Lucas Heights (Australia)); Levins, D.M.; Smith, 
K.L.; Stevens, G.T.; Watson, K.G.; Smart, R.St.C.; Weedon, D.; 
White, T.J. Melbourne Univ., Parkville (Australia). School of 
Physics. [1989]. 44p. Order Number DE90615056. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Titanate ceramic waste forms were prepared using several com- 
binations of calcination atmosphere (N2, No-3.5% He, He) and 
metallic buffer (Ni, Fe, Ti, Al) to examine the dependence of mi- 
crostructure and durability upon oxygen activity. It was found that 
the microstructures and phase assemblages were mostly insensi- 
tive to the fabrication method, although in detail some systematic 
changes were recognized. The correlation between aqueous dura- 
bility and oxygen fugacity was not straightforward due to density 
variations in the hot-pressed ceramics. These fluctuations in den- 
sity dominated the dissolution characteristics of the waste forms 
and sometimes obscured the more subtie changes associated with 
redox potential. It is concluded that although the best durability is 
achieved at lower fugacities (i.e. Ti metal buffer and Hz calcination 
atmosphere), a satisfactory product can be produced using any of 
the preparative routes examined providing the material is near the- 
oretical density. 25 refs., 15 figs., 6 tabs. 


16161 (UM-P-88/125) The incorporation of transuranic 
elements in titanate nuclear waste ceramics. Matzke, H. (Com- 
inission of the European Communities, Karlsruhe (Germany, F.R.). 
European Inst. for Transuranium Elements); Ray, |.L.F.; Thiele, H.; 
Trisoglio, H.; Walker, C.T.; Seatonberry, B.W.; White, T.J. Mel- 
bourne Univ., Parkville (Australia). School of Physics. [1989]. 34p. 
Order Number DE90615057. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The incorporation of actinide elements and their rare earth ele- 
ment analogues in titanate nuclear waste forms are reviewed. New 
partitioning data are presented for three waste forms containing 
Purex waste simulant in combination with either NpO2, PuOz2 or 
Am203. The greater proportion of transuranics partition between 
perovskite and zirconolite, while some americium may enter 
loveringite. Autoradiography revealed clusters of plutonium atoms 
which have been interpreted as unreacted dioxide or sesquioxide. 
It is concluded that the solid state behavior of transuranic elements 
in titanate waste forms is poorly understood; data is certainly inad- 
equate to tailor a ceramic for the incorporation of fast breeder 
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reactor wastes. A number of experiments are proposed that will 
provide an adequate data base for the formulation and fabrication 
of transuranic-bearing waste forms. 42 refs., 6 figs., 7 tabs. 


16162 Correlation of laboratory and Stripa field leaching 
studies. Zoitos, B.K. (Florida Univ., Gainesville, FL (USA). Dept. of 
Materials Science and Engineering); Clark, D.E.; Lodding, A.R.; 
Wicks, G.G. pp. 1001 of Scientific basis for nuclear waste manage- 
ment Xil. Lutz, W.; Ewing, R.C. Materials Research Society, 
Pittsburgh, PA (1989). (CONF-881066—: 12. international sympo- 
sium on the scientific basis for nuclear waste management, Berlin 
(Germany, F.R.), 10-13 Oct 1988). 

A variety of surface sensitive techniques has been used to as- 
sess surface layers formed on SRL 165 waste glass specimens for 
the Stripa burial study and from a laboratory study designed to 
simulate conditions of the Stripa environment. The laboratory study 
included static and slow flow tests carried out for periods up to 6 
and 24 months, respectively. Comparisons of leached layers 
formed in the two studies are based upon secondary ion mass 
spectrometry (SIMS), Fourier transform infrared reflection spec- 
troscopy (FTIRRS), and scanning electron microscopy-electron 
microprobe (SEM-EMP) analysis. Results demonstrate that surface 
layers having similar trends in elemental profiles were developed in 
both lab and field tests. It is found that both sets of samples 
showed similar changes in FTIRR spectra. One significant differ- 
ence between the lab and field samples is that surface alteration, 
as indicated by changes in FTIRR spectra and leached layer thick- 
ness (from SIMS), occurred more rapidly in the lab tests. 


16163 Mechanisms of actinide isotope leaching from mon- 
azite. Eyal, Y. (Technion-israel Inst. of Tech., Haifa (Israel). Dept. 
of Nuclear Engineering); Olander, D.R. pp. 1001 of Scientific basis 
for nuclear waste management XII. Lutz, W.; Ewing, R.C. Materials 
Research Society, Pittsburgh, PA (1989). (CONF-881066—: 12. in- 
ternational symposium on the scientific basis for nuclear waste 
management, Berlin (Germany, F.R.), 10-13 Oct 1988). 

The geological stability of the actinide-containing rare-earth 
orthophosphate mineral monazite has led to consideration of syn- 
thetic analogs of this material as the wasteform for high-level 
nuclear wastes. Monazite is resistant to metamictization in spite of 
the alpha radiation from decaying actinides to which it has been 
subjected during its lifetime. This material is also very insoluble in 
most groundwaters. Consequently, dissolution of the mineral and 
leaching of its constituent actinides are very small. However, leach- 
ing experiments on natural monazite specimens, presented here, 
show that radioactive decay and radiation damage produce signifi- 
cant differences in the release rates of several isotopes into 
aqueous solutions. Within the duration of the present experiments, 
6.3 to 6.8 years, these effects are particularly prominent in the nu- 
clides in the decay chain of 232-Th. 


16164 Characterization of low-gas-release LWR fuels by 
transmission electron microscopy. Thomas, L.E. (Pacific North- 
west Lab., Richland, WA (USA)); Guenther, R.J. pp. 1001 of 
Scientific basis for nuclear waste management XII. Lutz, W.; Ew- 
ing, R.C. Materials Research Society, Pittsburgh, PA (1989). DOE 
Contract AC06-76RL01830. (CONF-881066-: 12. international 
symposium on the scientific basis for nuclear waste management, 
Berlin (Germany, F.R.), 10-13 Oct 1988). 

The authors describe analytical transmission electron microscopy 
(AEM) performed on light-water reactor (LWR) spent fuel samples 
from different radial locations in several low-gas release fuels. The 
examinations revealed high densities of submicrometer gas and 
solid aggregates. Precipitate coarsening and a change in the na- 
ture of the fission gas precipitates was observed near the centers 
of the fuel pellets. 


16165 Alpha-decay damage and annealing effects in natural 
pyrochlores: Analogues for long-term radiation damage ef- 
fects in actinide, pyrochlore, structure types. . Lumpkin, G.R. 
(New Mexico Univ., Albuquerque, NM (USA). Dept. of Geology 
(USA)); Ewing, R.C. pp. 1001 of Scientific basis for nuclear waste 
management XIl. Lutz, W.; Ewing, R.C. Materials Research Soci- 
ety, Pittsburgh, PA (1989). (CONF-881066-: 12. international 
symposium on the scientific basis for nuclear waste management, 
Berlin (Germany, F.R.), 10-13 Oct 1988). 





Cubic pyrochlore structure types, Az _mB2O, (O,Oh,F)1-n. 
rhoH*O, and their derivatives (e.g. monoclinic zirconolite) are im- 
portant actinide-bearing phases in polyphase, ceramic waste forms 
(e.g., SYNROC). These waste form phases may typically accumu- 
late alpha-decay doses of 10°° alpha-events/m® in 1,000 years or 
1076 alpha-events/m® in one million years (i.e., for SYNROC with 
20 wt. % HLW). Natural pyrochlores have calculated doses ranging 
trom 104 to 10” alpha-events/m® (= 0.020 to 50 dpa) which have 
accumulated over ten to a thousand million years. Actinide doping 
experiments typically reach doses of 10*° alpha-events/m* over 
periods of several years. Detailed x-ray diffraction analysis of natu- 
ral samples reveals that the alpha-decay dose at which there is an 
initial loss of crystallinity (i.e., transition from crystalline to the ape- 
riodic, metamict state as a result of alpha-decay damage) 
increases as a function of the geologic age of the sample. The in- 
crease in the calculated alpha-decay dose which is associated with 
a specific degree of damage (e.g., loss of x-ray diffraction intensity) 
is attributed to annealing of isolated alpha-recoil tracks back to the 
original, crystalline structure. 


é 


16166 Detailed cheracterization of LWR fuel rods for the 
U.S. Civilian Radioactive Waste Management Program. Guen- 
ther, R.J. (Pacific Northwest Lab., Richland, WA (USA)); Blahnik, 
D.E.; Campbell, T.K.; Jenquin, U.P.; Mendel, J.E.; Thornhill, C.K. 
pp. 1001 of Scientific basis for nuclear waste management XIl. 
Lutz, W.; Ewing, R.C. Materials Research Society, Pittsburgh, PA 
(1989). DOE Contract AC06-76RL01830. (CONF-881066-: 12. in- 
ternational symposium on the scientific basis for nuclear waste 
management, Berlin (Germany, F.R.), 10-13 Oct 1988). 

The authors discuss characterizations being conducted on light- 
water reactor (LWR) spent fuel with peak burnups from —31 to 46 
MWd/kgM and rod-average fission gas releases of -0.3 to 11%. 
Measured concentrations of nuclides agreed with —10 to 15% of the 
predicted amounts. Radiochemistry of deposits on the cladding inte- 
rior surtace, tuel ceramography, beta/gamma autoradiography, and 
gamma scan data were consistent with fuel burnups and apparent 
operating temperatures. Microstructural observations also indicated 
increased porosity at the fuel center in high-release fuels and at 
the edge in high-burnup fuels. Cladding oxide thickness increased 
with exterior cladding temperatures as did the trend in hydriding. 


16167 Basis tor selecting cement-based waste forms for 
immobilizing radioactive waste. McDaniel, E.W. (Oak Ridge Na- 
tional Lab., TN (USA). Chemical Technology Div.); Tallent, O.K.; 
Sams, T.L.; Delzer, D.B.; Bostick, W.D. pp. 1001 of Scientific basis 
for nuclear waste management XIl. Lutz, W.; Ewing, R.C. Materials 
Research Society, Pittsburgh, PA (1989). (CONF-881066—-: 12. in- 
ternational symposium on the scientific basis for nuclear waste 
management, Berlin (Germany, F.R.), 10-13 Oct 1988). 

Cement-based materials are the most frequently used waste 
forms for solidifying non-high-level waste. These materials are also 
perhaps the most misused for immobilizing wastes. This paper dis- 
cusses the scientific basis for selecting a suitable cement-based 
waste form to solidify and immobilize radioactive waste. For in- 
stance, when a given amount of cement (the source of calcium) is 
replaced with class F fly ash, the strontium leachability is reduced 
proportionally. This paper discusses the use of gel clays such as 
bentonite and attapulgite to absorb excess fluids and thus increase 
waste loading. Also, cement-compatible natural materials such as 
nonswelling clays are used to ion exchange or absorb soluble ions 
such as cesium and thus reduce leachability. Recently, blast fur- 
nace slag has been the subject of much interest in cement-based 
immobilization technology. Data are presented to show that a 
waste form containing blast furnace slag and other cementing ma- 
terials is very effective in reducing the release rates of Tc. 


16168 The brine migration test: A nuclear waste repository 
simulation experiment at the ASSE salt mine - Federal Repub- 
lic of Germany. . Rothfuchs, T. (Geselischaft fuer Strahlen- und 
Umweltforschung m.b.H. Muenchen (Germany, F.R.). Inst. fuer 
Tieflagerung); Wieczorek, K.; McNulty, E.G.; Gupta, S.K.; Clark, D. 
pp. 1001 of Scientific basis for nuclear waste management XIl. 
Lutz, W.; Ewing, R.C. Materials Research Society, Pittsburgh, PA 
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(1989). (CONF-881066—: 12. international symposium on the sci- 
entific basis for nuclear waste management, Berlin (Germany, 
F.R.), 10-13 Oct 1988). 

The authors discuss a joint US/FRG nuclear waste repository 
simulation experiment performed at the Asse Salt Mine in the Fed- 
eral Republic of Germany (FRG). The High Level Waste (HLW) 
disposal in boreholes was simulated by the simultaneous emplace- 
ment of electrical heaters and cobalt-60 sources at four individual 
test sites located in a special underground test room at the 800 m- 
level. In order to resolve the issues of rock mass/waste package 
interaction the temperature field, brine migration into the heater 
boreholes, borehole gas pressure and composition, and rock mass 
stresses and displacments were monitored during the test. In order 
to validate computer code predictions the acquired data were com- 
pared to calculational results. Corrosion speciments remained in 
the heater boreholes during the course of the experiment and were 
afterwards examined. 


16169 Theory and calculation of water distribution in ben- 
tonite in a thermal field. Carnahan, C.L. (Lawrence Berkeley 
Lab., CA (USA). Earth Sciences Div. (USA)). pp. 1001 of Scientific 
basis for nuclear waste management XII. Lutz, W.; Ewing, R.C. 
Materials Research Society, Pittsburgh, PA (1989). DOE Contract 
AC03-76SF00098. (CONF-881066—: 12. international symposium 
on the scientific basis for nuclear waste management, Berlin (Ger- 
many, F.R.), 10-13 Oct 1988). 

Analysis of observed distributions of water adsorbed by com- 
pacted MX-80 bentonite in the presence of temperature gradients 
according to methods of thermodynamics of irreversible processes 
indicates the possibility of coupling among fluxes of heat and 
mass. Additional experiments are suggested to confirm the exis- 
tence of coupling. 


16170 Numerical simulation of cesium and strontium migre- 
tion through sodium bentonite altered by cation exchange 
with groundwater components. Jacobsen, J.S. (Lawrence Berke- 
ley Lab., CA (USA). Earth Sciences Div. (USA)); Carnahan, C.L. 
pp. 1001 of Scientific basis for nuclear waste management XI. 
Lutz, W.; Ewing, R.C. Materials Research Society, Pittsburgh, PA 
(1989). DOE Contract ACO3-76SF00098. (CONF-881066—: 12. in- 
ternational symposium on the scientific basis for nuclear waste 
management, Berlin (Germany, F.R.), 10-13 Oct 1988). 

Numerical simulations have been used to investigate how spatial 
and temporal changes in the ion exchange properties of bentonite 
affect the migration of cationic fission products from high-level 
waste. Simulations in which fission products compete for exchange 
sites with ions present in groundwater diffusing into the bentonite 
are compared to simulations in which the exchange properties of 
bentonite are constant. 


16171 Modeling studies of multiphase fluid and heat flow 
processes in nuclear waste isolation. Pruess, K. (Lawrence 
Berkeley Lab., CA (USA). Earth Sciences Div. (USA)). pp. 1001 of 
Scientific basis for nuclear waste management XII. Lutz, W.; Ew- 
ing, R.C. Materials Research Society, Pittsburgh, PA (1989). DOE 
Contract AC03-76SF00098. (CONF-881066—-: 12. international 
symposium on the scientific basis for nuclear waste management, 
Berlin (Germany, F.R.), 10-13 Oct 1988). 

Multiphase fluid and heat flow plays an important role in many 
problems relating to the disposal of nuclear wastes in geologic me- 
dia. Examples include boiling and condensation processes near 
heat-generating wastes, flow of water and formation gas in partially 
saturated formations, evolution of a free gas phase from waste 
package corrosion in initially water-saturated environments, and 
redistribution (dissolution, transport and precipitation) of rock miner- 
als in non-isothermal flow fields. Such processes may strongly 
impact upon waste package and repository design considerations 
and performance. This paper summarizes important physical phe- 
nomena occurring in multiphase and nonisothermal flows, as well 
as techniques for their mathematical modeling and numerical simu- 
lation. Illustrative applications are given for a number of specific 
fluid and heat flow problems, including: thermohydrologic condi- 
tions near heat-generating waste packages in the unsaturated 
zone; repositorywide convection effects in the unsaturated zone; 
effects of quartz dissolution and precipitation for disposal in the 
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saturated zone; and gas pressurization and flow effects from corro- 
sion of low-level waste packages. 


16172 The importance of variables and parameters in radi- 
olytic chemical kinetics modeling. Piepho, M.G. (Pacific 
Northwest Lab., Richland, WA (USA)); Turner, P.J.; Reimus, P.W. 
pp. 1001 of Scientific basis for nuclear waste management XIl. 
Lutz, W.; Ewing, R.C. Materials Research Society, Pittsburgh, PA 
(1989). (CONF-881066—: 12. international symposium on the sci- 
entific basis for nuclear waste management, Berlin (Germany, 
F.R.), 10-13 Oct 1988). 

Many of the pertinent radiochemical reactions are not completely 
understood, and most of the associated rate constants are poorly 
characterized. To help identify the important radiochemical reac- 
tions, rate constants, species, and environmental conditions, an 
importance theory code, SWATS (Sensitivitiy With Adjoint Theory- 
Sparse version)-LOOPCHEM, has been developed for the 
radiolytic chemical kinetics model in the radiolysis code 
LOOPCHEM. The LOOPCHEM code calculates the concentrations 
of various species in a radiolytic field over time. The SWATS- 
LOOPCHEM code efficiently calculates: the importance (relative to 
a defined response of interest) of each species concentration over 
time, the sensitivity of each parameter of interest, and the impor- 
tance of each equation in the radiolysis model. The calculated 
results will be used to guide future experimental and modeling 
work for determining the importance of radiolysis on waste pack- 
age performance. A demonstration (the importance of selected 
concentrations and the sensitivities of selected parameters) of the 
SWATS-LOOPCHEM code is provided for illustrative purposes. 


0530 Environmental Aspects 


Refer also to citation(s) 16044, 16061, 16063, 16065, 16066, 
16068, 16069, 16070, 16071, 16074, 16075, 16077, 16079, 16080, 
16081, 16082, 16083, 16084, 16085, 16086, 16087, 16088, 16089, 
16090, 16091, 16092, 16093, 16094, 16095, 16096, 16097, 16098, 
16099, 16100, 16101. 16102, 16103, 16104, 16105, 16106, 16107, 
16108, 16109, 16110, 16116, 16117, 16118, 16119, 16120, 16123, 
16124, 16125, 16126, 16127, 16128, 16129, 16130, 16131, 16132, 
16133, 16134, 16135, 16136, 16137, 16138, 16139, 16140, 16141, 
16142, 16143, 16144, 16145, 16146, 16147, 16148, 16149, 16150, 
16154, 16155, 16156, 16158, 16166, 16169, 16170, 16171, 16637, 
17928, 17985, 18115 


16173 (AECL-9083) MCROC - a model to estimate time- 
dependent microcracking in plutonic rock due to heat. Wilkins, 
B.J.S.; Rigby, G.L.; Heinrich, W.F. Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment. 1987. 42p. Order Number DE90614214. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Atomic Energy of Canada Limited is studying the disposal of 
nuclear-fuel waste in a vault in plutonic rock. An important part of 
this study is to develop models to assess the rate of escape of 
waste components to the biosphere. Time-dependent changes in 
the system are important. One such change is the increase in tem- 
perature of the rock mass surrounding the vault. Differential 
thermal expansion between rock constituents (crystals) and the ex- 
pansion of trapped water will produce microcracking and, hence, 
possibly changes in intact-rock elastic modulus and permeability. 
This report describes a model (MCROC) devised to estimate the 
extent of microcracking and consequent changes in rock elastic 
modulus and permeability. The model is discussed in detail and is 
illustrated by various calculations pertinent to a vault designed to 
accept Canadian nuclear fuel waste. 18 refs. 


16174 (ANSTO/E-687) Environmental survey at Lucas 
Heights Research Laboratories, 1986. Giles, M.S.; Foy, JJ; 
Hoffmann, E.L. Australian Nuclear Science and Technology Organi- 
sation, Lucas Heights (Australia). Jun 1989. 34p. Order Number 
DE90614460. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Results are presented of an environmental survey conducted in 
the neighbourhood of the Lucas Heights Research Laboratories 
during 1986. No radioactivity which could have originated from 
these laboratories was found in samples collected from possible 
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human food chains. All low-level liquid and gaseous waste dis- 
charges were within authorised limits. The maximum possible 
annual dose to the general public from airborne waste during this 
period is estimated to be less than 0.01 millisieverts, which is one 
per cent of the limit for long-term exposure that is recommended 
by the National Health and Medical Research Council. 9 refs., 2 
figs., 20 tabs. 


16175 (DOE/EH—-0115) Compliance assessment of the 
Nevada Test Site. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (USA). Jan 1990. 437p. Spon- 
sored by U.S. DOE Environment Health & Safety. Order Number 
DE90006410. Available from NTIS, PC A19/MF A01 - OSTI; GPO 
Dep. 

This document provides an overall environmental, safety and 
health compliance assessment of the Nevada Test Site (NTS). The 
major focus of the current Compliance Assessment included envi- 
ronmental compliance, a Technical Safety Appraisal, and a 
management appraisal. Although a significant number of environ- 
mental, safety and health findings and concerns are contained in 
this Report, when viewed in context of the size of the operation 
and the number of ongoing activities and contractors, the ES & H 
programs at the NTS are basically an immediate risk to public 
health or the environment. 


16176 (HW-48381) Contamination of river organisms 
grown in retained and nonretained reactor effluent. Pendieton, 
R.C. General Electric Co., Richland, WA (USA). Hanford Atomic 
Products Operation. 21 Nov 1957. 35p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract ACO6-76RL01830. Order Num- 
ber DE90006847. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Declassified February, 1990. 

Plants and animals were exposed to 4.5 per cent reactor effluent 
water. Effluent supplied to one group of organisms was held 2-1/2 
hours in a simulated retention basin, and that supplied to the other 
had an estimated seven minute travel time from the reactor. Al- 
though concentrations of radioisotopes in nonretained effluent were 
four to five times higher than in retained effluent, the organisms ex- 
posed to it were only two to four times more radioactive than those 
in retained effluent. Organisms with the largest surface to volume 
ratios such as filamentous algae, diatoms and Elodea had the 
highest contamination levels and highest percentages of short-lived 
isotopes. Animal forms contained lesser quantities of short-lived 
isotopes according to their food habits and position on the food 
chain, and generally showed less difference in contamination be- 
tween retained and nonretained effluent. 3 refs., 2 tabs. 


16177 (MLM-3589) Environmental monitoring at Mound: 
1988 report. Carfagno, D.G.; Farmer, B.M. EG and G Mound Ap- 
plied Technologies, Miamisburg, OH (USA). May 1989. 50p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
88DP43495. Order Number DE90006426. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The local environment around Mound was monitored primarily for 
tritium and plutonium-238. Environmental media analyzed included 
air, water, vegetation, foodstuffs, and sediment. 20 refs., 5 figs., 33 
tabs. 


16178 (MRP/MRL-84-80(TR)) Use of small mammals for 
biomonitoring environmental radionuclide levels around ura- 
nium mining industries. Cloutier, N.R. (Department of Energy, 
Mines and Resources, Elliot Lake, ON (Canada). Elliot Lake Lab.); 
Lim, T.P.; Dave, N.K. Canada Centre for Mineral and Energy Tech- 
nology, Ottawa, ON (Canada). Mining Research Labs. Aug 1984. 
10p. Order Number DE90614503. Available from NTIS (US Sales 
Only), PC A02/MF A01 - OSTI; INIS. 

The use of small mammals for monitoring radionuclide levels in 
the environment near uranium tailings and open pit uranium mines 
is explored. The use of three species is suggested: the meadow 
vole for monitoring grassy habitats (i.e., revegetated tailings), and 
both the deer mouse and red-backed mouse for monitoring 
forested areas (i.e., forests around open pit mines and tailings). 


16179 (PNL-7213) A review of the environmental behavior 
of uranium derived from depleted uranium alloy penetrators. 





Erikson, R.L.; Hostetler, C.J.; Divine, J.R.; Price, K.R. Pacific 
Northwest Lab., Richland, WA (USA). Jan 1990. 26p. Sponsored 
by U.S. Department of Defense. DOE Contract ACO6-76RL01830. 
Order Number DE90007145. Available from NTIS, PC AO3/MF A01 
- OSTI; GPO Dep. 

The use of depleted uranium (DU) penetrators as armor-piercing 
projectiles in the field results in the release of uranium into the en- 
vironment. Elevated levels of uranium in the environment are of 
concern because of radioactivity and chemical toxicity. In addition 
to the direct contamination of the soil with uranium, the penetrators 
will also chemically react with rainwater and surface water. Ura- 
nium may be oxidized and leached into surface water or 
groundwater and may subsequently be transported. In this report, 
we review some of the factors affecting the oxidation of the DU 
metal and the factors influencing the leaching and mobility of ura- 
nium through surface water and groundwater pathways, and the 
uptake of uranium by plants growing in contaminated soils. 29 
refs., 10 figs., 3 tabs. 


16180 (SRO-NERP-15) Flora of the Savannah River Plant: 
An inventory of the vascular plants of the Savannah River 
Plant, US Department of Energy, Aiken, South Carolina. Batson, 
W.T. (South Carolina Univ., Columbia, SC (USA). Dept. of Biology); 
Jones, J.T.; Angerman, J.S. Savannah River Ecology Lab., Aiken, 
SC (USA). 1985. 64p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACOS-76SR00819. Order Number DE90006305. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The Savannah River Plant (SRP) occupies an area of approxi- 
mately 300 square miles in the upper Coastal Plain of South 
Carolina. Since the early 1950's it has been the subject of numer- 
ous ecological and botanical studies, many of which are focused 
on environmental effects of industrial activities. Early surveys of the 
flora have been succeeded by ecological studies of various habi- 
tats and species. Reported here are results of a survey of the 
vascular plants of the SRP, and a compilation of species reported 
on the site in previous studies. This project was undertaken to pro- 
vide a list of the naturally-occurring vascular plants found on the 
SRP for the use of on-site researchers and visiting investigators, 
and to prepare a local herbarium as a reference collection of SRP 
plants. 60 refs., 1 fig., 1 tab. 


16181 (SRO-NERP-18) Carolina bays of the Savannah 
River Plant. Schalles, J.F. (Creighton Univ., Omaha, NE (USA)); 
Sharitz, R.R.; Gibbons, J.W.; Leversee, G.J.; Knox, J.N. Savannah 
River Ecology Lab., Aiken, SC (USA). 1989. 68p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract ACO9-76SR00819. 
Order Number DE90006309. Available from NTIS, PC A04/MF A01 
- OSTI; GPO Dep. 

Much of the research to date on the Carolina bays of the Savan- 
nah River Plant and elsewhere has focused on certain species or 
on environmental features. Different levels of detail exist for differ- 
ent groups of organisms and reflect the diverse interests of 
previous investigators. This report summarizes aspects of research 
to date and presents data from numerous studies. 70 refs., 14 
figs., 12 tabs. 
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Refer also to citation(s) 16058, 16061, 16114, 16147, 16169, 
16174, 16177, 17880, 18103, 18136, 18137, 19145 


16182 (AECL-8757) A '‘people-centered’ concept of 
society-wide risk management. Siddal, E.; Bennett, C.R. Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU 
Operations. May 1985. 10p. (CONF-8505402-: Institute for risk re- 
search on environmental health risks, Waterloo (Canada), 29-31 
May 1985). Order Number DE90614442. Available from NTIS (US 
Sales Only), PC A02/MF A01 - OSTI; INIS. 

A methodology for society-wide risk management is proposed 
which would start by estimating the totality of real risk to the mem- 
bers of the society and break this down into all those components 
or categories which make an appreciable contribution to the total - 
say a minimum of 1%. Obviously, any component contributing less 
than this minimum should receive little attention, since even its 
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complete elimination would have a neglible effect. Among the im- 
portant components and categories, the magnitude and the 
'‘tractability’ would be decisive in the amount of effort which would 
be devoted to their reduction. These factors would combine in the 
estimated cost of saving an extra statistical life in that activity. Most 
effort should be devoted to those activities with the lowest such 
index; the general law of diminishing returns would make the allo- 
cation dynamic rather than fixed. 


16183 (CONF-900391-2) Application of risk assessment in 
upgrading safety and quality of radiochemical operations. Lin, 
K.H.; Hightower, J.R.; Vaughen, V.C.A. Oak Ridge National Lab., 
TN (USA). [1990]. 23p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From 1990 American institute of 
Chemical Engineers (AIChE) spring meeting; Orlando, FL (USA); 
18-22 Mar 1990. Order Number DE90006897. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

A Comprehensive Safety Assessment and Upgrade Program 
(CSAUP) was commenced by the Chemical Technology Division 
(Chem Tech) at Oak Ridge National Laboratory (ORNL) to achieve 
excellence in the safety and quality of its operations and condition 
of its facilities. In the course of conducting CSAUP, a number of is- 
sues of concern were identified. The safety risk of these issues 
has been assessed, and planned actions were prepared for those 
issues that require corrective actions or improvement/upgrading. 
The planned actions were evaluated on consideration for the 
uniqueness of Chem Tech facilities and operations to determine the 
risks (high, moderate or low) involved by failure to implement the 
actions. The risk was defined in terms of the frequency and sever- 
ity of impact. Priority of categorized actions was based on the 
urgency of the actions. 2 refs., 1 fig., 3 tabs. 


16184 (INFO—0173) Electrostatic purification of uranium 
mine stope atmospheres. Case, G. (Senes Consultants, Willow- 
dale, ON (Canada)); Phyper, J.D.; Lowe, L.M.; Chambers, D.B. 
Atomic Energy Control Board, Ottawa, ON (Canada). Jan 1986. 
140p. Order Number DE90614478. Available from NTIS (US Sales 
Only), PC A07/MF A01 - OSTI; INIS. 

Electrostatic precipitators have been and are currently being 
used to reduce levels of radioactive aerosols in uranium mine 
stope atmospheres. Historically, while the electrostatic precipitators 
have been reported to be successful in reducing levels of radioac- 
tive aerosols many practical problems have been encountered with 
their use in the underground mine environment. Electrical short cir- 
cuiting appears to have been the major problem with the use of 
precipitators in humid underground environments. On the basis of 
literature reviewed for this study it seems that the problems en- 
countered in the past can be overcome. The most likely use of a 
precipitator in an underground uranium mine is to treat some or all 
of the air immediately upstream of a work station. The possible lo- 
cations and uses of a precipitator would vary from work station to 
work station and from mine to mine. The desirability and cost of 
using elctrostatic precipitators to purify the air entering a work sta- 
tion are application specific. SENES Consultants therefore is not 
recommending for or against the use of electrostatic precipitators in 
underground uranium mines. The information provided in this report 
can be used however to assist in such determinations. 72 refs. 


16185 (INIS-mf-12500) Comments upon ‘basis of intake 
limits for radon and thoron daughters’. Stewart, C.G. Canadian 
Nuclear Association, Toronto, ON (Canada); Senes Consultants, 
Willowdale, ON (Canada). May 1984. 98p. Order Number 
DE90614501. Available from NTIS (US Sales Only), PC A05/MF 
A01 - OSTI; INIS. 

Part of Atomic Energy Control Board Consultative document C- 
78 entitled 'Limitation of exposure to ionizing radiation’ issued for 
comment 14 November 1983. 

AECB consultative document C-78 proposes that the different 
types of exposure in uranium mines should be combined in such a 
fashion that the sum of the fractions contributing to annual dose 
(each fraction being the annual exposure of each type divided by 
the corresponding maximum permissible annual exposure) does 
not exceed unity. In order for this approach to be valid it is neces- 
sary for each of the demoninators to represent the same risk of 
mortality from malignancy, in this instance mortality from lung 
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cancer where malignancy and mortality are very nearly equal. Doc- 
ument C-78 indicates that the limit of 50 mSv/a for whole body 
gamma irradiation and 4.7 WLM/a exposure to radon daughters 
are assumed to carry the same risk of mortality from malignancy. 
in the following document it is demonstrated that this assumption is 
not valid and consequently the current recommendations of C-78 
for combining risk from gamma radiation and radon daughters are 
also not tenable. 


16186 (IPEN-PUB-266) Report of the radiological protec- 
tion procedures adapted in the Goiania General Hospital tor 
assistance to the victims of the radiological accident with Ce- 
sium 137. Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, SP (Brazil). Aug 1989. 35p. (In Portuguese). Order Number 
DE90614479. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

A caesium-137 capsule, illegal removed from a deactivated 
health center of the Instituto Goiano de Radioterapia, was dis- 
rupted causing a serious radiological accident. The dimensions of 
the accident were worsened due to some facts such as: the 
caesium-137 was in the chloride from, which is a very soluble com- 
pound the accident was notified to the competent authorities only 
several days after the capsule was removed and during this period 
of time some people handled the souce directly, without knowing 
its potential danger. This paper descibes the measures adopted in 
the Goiania General Hospital to restrict the exposure of workers 
and members of the public and to minimize the consequences of 
unavoidable exposures ‘in such a way to assure that the annual 
dose limits were not exceeded. An efficiency evaluation of the 
methods adopted for the decontamination of the victims was made 
and is described in the report. (author). 


16187 (NUREG/CR-5169) Mobllization and transport of 
uranium at uranium mill tailings disposal sites: Application of 
a chemical transport model. Erikson, R.L. (Pacific Northwest 
Lab., Richland, WA (USA)); Hostetler, C.J.; Kemner, M.L. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Low-Level 
Waste Management; Pacific Northwest Lab., Richland, WA (USA). 
Jan 1990. 107p. Sponsored by Nuclear Regulatory Commission. 
DOE Contract AC06-76RL01830. (PNL-7154). Available from 
NTIS, PC AO6/MF A01 - GPO; OSTI; INIS. 

The geochemical processes of aqueous specification, precipita- 
tion, dissolution, and adsorption influence the transport of uranium 
at uranium mill tailings disposal sites. Traditional transport models 
involve the use of a single parameter, the retardation factor, to 
simulate the effects of these geochemical processes. Single pa- 
rameter models are most applicable to field situations exhibiting no 
changes in major element chemistry that occur when acidic 
leachate contacts a neutralizing soil, a single parameter transport 
model cannot accurately capture the details of uranium migration at 
a number of disposal sites. We have used a chemical transport 
model to qualitatively describe the effects of geochemical mecha- 
nisms on uranium transport. The result is a generalized conceptual 
mode! that can reproduce the features observed at a number of 
uranium mill tailing disposal sites. 64 refs., 34 figs., 3 tabs. 


16188 (UCID-21787) Mole Patrol: Education and medical 
surveillance for melanoma at the Lawrence Livermore National 
Labcrarory. Wald, P.H. (Lawrence Livermore National Lab., CA 
(USA)); Schneider, J.S. Lawrence Livermore National Lab., CA 
(USA). [1989]. 25p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. Order Number DE90006406. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In March of 1984, the Health Services Department at Lawrence 
Livermore National Laboratory began an aggressive early interven- 
tion program aimed at early detection and effective treatment of 
malignant melanoma. This program utilized a multimedia campaign 
using a three-pronged approach of employee, management and lo- 
cal provider education; self-examination and mole counting; and an 
on-site melanoma clinic for dermatological examination and treat- 
ment. 16 refs., 7 figs. 
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16189 (AECB—1136(rev.2)) Canadian safeguards research 
and development in support of the IAEA program document 
outlining the various tasks which comprise the program. 
Atomic Energy Control Board, Ottawa, ON (Canada). Dec 1985. 
82p. Order Number DE90615143. Available from NTIS (US Sales 
Only), PC AOS/MF A01 - OSTI; INIS. 

Canada has established a safeguards research and development 
program, the purpose of which is to supplement the resources of 
the International Atomic Energy Agency. The program of support is 
a coordinated effort for the development and application of safe- 
guards techniques and instruments to facilities safeguarded by the 
IAEA. This document sets forth those tasks which comprise the 


program. 


16190 (AECL—9449) International safeguards at a potential 
Canadian nuclear fuel waste disposal centre for fuel recycle 
waste and/or used fuel. Smith, R.M.; Jung, D.W.; Baumgartner, 
P. Atomic Energy of Canada Ltd. Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment. 1988. 41p. Order 
Number DE90615144. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

International Atomic Energy Agency safeguards measures at Nu- 
clear Fuel Waste Disposal Centres have not yet been established. 
As several States are now considering the construction of these 
Centres, these measures should be resolved so that provision for 
the application of these measures can be incorporated in the Cen- 
tres’ designs. The history of IAEA safeguards activities is briefly 
described together with the general IAEA safeguards principles, 
goals and concepts. Studies that have been made by the IAEA, in- 
ternational groups and States on safeguards for Disposal Centres 
are reviewed. The proposed method of operation of the potential 
Canadian Nuclear Fuel Waste Disposal Centre is described and 
methods of applying safeguards at the Centre are suggested. There 
appears to be no insurmountable difficulty in developing safeguards 
principles, measures and equipment for the application of effective 
safeguards at a Canadian Nuclear Fuel Waste Disposal Centre. 


0560 Legislation and Regulations 
Refer also to citation(s) 16166, 16601, 16602, 16604 


16191 (BMI/OTSP-—08) Compendium of federal and state 
radioactive materials transportation laws and regulations: 
Transportation Legislative Database (TLDB). Battelle Memorial 
Inst., Columbus, OH (USA). Office of Transportation Systems and 
Planning. Oct 1989. 620p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC02-83CH10139. Order Num- 
ber DE90006917. Available from NTIS, PC A99/MF A01; OSTI; 
INIS; GPO Dep. 

The Transportation Leislative Database (TLDB) is an on-line in- 
formation service containing detailed information on legislation and 
regulations regarding the transportation of radioactive materials in 
the United States. The system is dedicated to serving the legislative 
and regulatory information needs of the US Department of Energy 
and other federal agencies; state, tribal, and local governments; 
the hazardous materials transportation industry; and interested 
members of the general public. In addition to the on-line informa- 
tion service, quarterly and annual Legal Developments Reports are 
produced using information from the TLDB. These reports summa- 
rize important changes in federal and state legislation, regulations, 
administrative agency rulings, and judicial decisions over the re- 
porting period. Information on significant legal developments at the 
tribal and local levels is also included on an as-available basis. 
Battelle's Office of Transportation Systems and Planning (OTSP) 
will also perform customized searches of the TLDB and produce 
formatted printouts in response to specific information requests. 


16192 (DOE/NBM-1081) DOE [Department of Energy] 
transportation operations procedures manual. Bevan, W.G. So- 
cial and Scientific Systems, Inc., Washington, DC (USA). Sep 
1989. 423p. Sponsored by U.S. DOE Management & Administra- 
tion. Order Number DE90006934. Available from NTIS, PC A - 
OSTI; GPO Dep. 





This document is the DOE manual for transportation operations 
procedures. Included is a brief history of DOE transportation man- 
agement, transportation of hazardous materials, and imports and 
exports. (FSD) 
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16193 (JINR-18-88-758) Production of iodine-123 radiobio- 
logical specimen on 25 MeV electron beam. Oganesyan, Yu.Ts.; 
Starodub, G.Ya.; Buklanov, G.V.; Korotkin, Yu.S.; Belov, A.G. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear Reac- 
tions. 1988. 16p. (in Russian). Order Number DE90614725. 
Available from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS. 

The technique is described and experimental results are pre- 
sented for production of radioactive specimen-iodine-123 for 
medical biological investigations. It is shown that in ten hour irradi- 
ation of 1**Xe enriched target of 10 g weight by the 25 MeV 
electron beam at MT-25 microtron short lived '@°! with activity of 
about 200 mCl can be accumulated. The procedure was developed 
for extraction of radioactive atoms and preparing the solution that 
permits to obtain during 1-1.5 h after the end of irradiation the 
specimen which satisfies all pharmacopeia requirements. It follows 
from the results that using small-size electron accelerators with the 
beam energy up to 25 MeV permits to organize economical and 
large-scale production of high quality radioactive specimen of 171 
for servicing a large region of this country. 14 refs.; 4 figs.; 1 tab. 


0702 Radiation Sources 
Refer also to citation(s) 17755 


16194 (AECL-9177, pp. 23-24) Industrial tomography: An 
overview of the CRNL program. . Allan, C.J. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Apr 1986. (CONF-8508278-: Workshop 
on nuclear medicine tomorrow, Chalk River (Canada), 20-22 Aug 
1985). In Workshop on nuclear medicine tomorrow. Order Number 
DE90614536. Available from NTIS (US Sales Only), PC A05/MF 
A01 - OSTI; INIS. 

A broad overview of the Chalk River Nuclear Laboratories indus- 
trial tomography program is given. Potential industrial applications 
are presented as well as current applications of this research. 


16195 (ANSTO/M-118) The preparation of radioactive 
sources with radioactivities of less than 110 kilobecquerels. 
Wyllie, H.A. Australian Nuclear Science and Technology Organisa- 
tion, Lucas Heights (Australia). Mar 1989. 32p. Order Number 
DE90614727. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

A description is given of the various radioactive sources prepared 
in the ANSTO Radioisotope Standards Laboratory and the proce- 
dures associated with their preparation. ANSTO is authorised by 
CSIRO to maintain the Commonwealth standard of activity of ra- 
dionuclides. Counting sources are required for the standardisation 
of solutions of radionuclides. Calibration sources are required for 
equipment used to detect radioactivity, such as gamma-ray spec- 
trometers, and can be supplied to clients in other organisations. 
The maximum radioactivity supplied is 110 kBq. 7 refs., 65 figs. 


16196 (INIS-mf-11577, pp. 37) Radiotracer study of disso- 
lution and homogenization of ferromanganese in ladle alloying 
of steel. Mayer, J. (Vyzkumny Ustav Hutnictvi Zeleza, Dobra 
(Czechoslovakia)). Ceskoslovenska Spektroskopicka Spolecnost, 
Prague (Czechoslovakia). May 1989. (In Czech). (CONF-8905276— 
: lIAA '89: conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 15-19 May 1989). In Conference on 
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instrumental activation analysis - IAA 89: Abstracts of papers. Or- 
der Number DE90615661. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

Published in summary form only. MELTING/Aracer techniques; 
STEELS/melting; ANTIMONY 122; CASTING; CHEMICAL COM- 
POSITION; GOLD 198; MANGANESE BASE ALLOYS; MELTING; 
STEELS 


16197 (INIS-mf-11577, pp. 49) Instrument for measuring 
thickness of thin glass fibers. Cidlinsky, M. (Sklounion Vertex, 
Hodonice u Znojma (Czechoslovakia)); Kvitek, J. Ceskoslovenska 
Spektroskopicka Spolecnost, Prague (Czechoslovakia). May 1989. 
(In Czech). (CONF-8905276—: IAA '89: conference on instrumental 
activation analysis, Klucenice (Czechoslovakia), 15-19 May 1989). 
In Conference on instrumental activation analysis - IAA 89: Ab- 
Stracts of papers. Order Number DE90615661. Available from 
NTIS (US Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Published in summary form only. FILAMENTS/thickness gages; 
ALPHA DETECTION; ALPHA SPECTRA; DATA PROCESSING; 
FILAMENTS; GLASS; RADIOMETRIC GAGES 


16198 (INIS-mf—12508) Nuclear technology: A means of re- 
juvenating and developing industry. Atomic Energy of Canada 
Ltd., Montreal, PQ (Canada). CANDU Operations. Mar 1983. 273p. 
(In French). Order Number DE90614736. Available from NTIS (US 
Sales Only), PC A12/MF A01 - OSTI; INIS. 

English summary included. Page for errata included. 

This report examines nuclear technology in Canada, with empha- 
sis on Quebec, as a means of revitilizing industry. The historical, 
present day, and future states of Atomic Energy of Canada Limited 
are examined. Future research programs are discussed in greatest 
detail. These range from disposal of porcine wastes to new appii- 
cations for electricity to nuclear medical techniques (to cite only a 
few examples). The executive summary is written in English. (23 
fig., 16 tab.). 


16199 (KEK-89-5, pp. 99-103) Maximum likelihood ap- 
proach to spectrum analysis. Tomitani, Takehiro (National inst. of 
Radiological Sciences, Chiba (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jul 1989. (CONF- 
8901178: 4. workshop on radiation detectors and their uses, 
Tsukuba (Japan), 24-25 Jan 1989). In Radiation detectors and their 
uses. Order Number DE90741444. Available from NTIS (US Sales 
Only), PC AO8/MF A01. 

Published in summary form only. COMPUTERIZED TOMOGRA- 
PHY/maximum-likelinood fit; COMPUTERIZED SIMULATION; 
IMAGE PROCESSING; SPECTRA 
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Refer also to citation(s) 18055 


16200 §(AECL-9177, pp. 31-34) Stable isotopes. Evans, D.K. 
(Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs.). Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs. Apr 1986. (CONF- 
8508278-: Workshop on nuclear medicine tomorrow, Chalk River 
(Canada), 20-22 Aug 1985). In Workshop on nuclear medicine to- 
morrow. Order Number DE90614536. Available from NTIS (US 
Sales Only), PC AO5/MF A01 - OSTI; INIS. 

Seventy-five percent of the world’s stable isotope supply comes 
from one producer, Oak Ridge Nuclear Laboratory (ORNL) in the 
US. Canadian concern is that foreign needs will be met only after 
domestic needs, thus creating a shortage of stable isotopes in 
Canada. This article describes the present situation in Canada 
(availability and cost) of stable isotopes, the isotope enrichment 
techniques, and related research programs at Chalk River Nuclear 
Laboratories (CRNL). 
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16201 A dissociative pathway for equilibration of a hydrido 
CoL(H)** complex with CO. and CO: Ligand-binding constants 
in the macrocyclic (14)dienecobalt(!) system. Creutz, C. 
(Brookhaven National Lab., Upton, NY (USA)); Schwarz, H.A.; 
Wishart, J.F.; Fujita, E.; Sutin, N. Journal of the American Chemi- 
cal Society (USA), 111(3): 1153-1154 (1 Feb 1989). DOE 
Contract AC02-76CH00016. 

Results of pulse radiolysis experiments yielding equilibrium and 
kinetic data for the binding of H*, CO2, and CO to the low-spin d® 
macrocyclic cobalt(l) complex CoL* in aqueous solutions are 
reported. The CoL* system has found application in both the pho- 
toreduction of water to H2 and the electroreduction of CO. to CO. 
It was found that in aqueous tetra-butyl alcohol containing an 
added proton donor HA, the CoL* undergoes protonation by a gen- 
eral acid pathway to yield CoL(H)**. An equilibrium mechanism is 
suggested. 21 refs., 1 fig. 


16202 Carbon allocation in wild-type and Gict Rhodobacter 
sphaeroides under photoheterotrophic conditions. Macler, B.A. 
(Lawrence Berkeley Laboratory, CA (USA)); Bassham, J.A. Applied 
and Environmental Microbiology (USA), 54(11): 2737-2741 (Nov 
1988). DOE Contract W-7405-ENG-48. 

The photosynthetic bacterium Rhodobacter sphaeroides is 
capable of producing Hz via nitrogenase when grown photo- 
heterotrophically in the absence of Nz. By using ‘C-labeled 
maiate, it was found that >95% of this substrate was catabolized 
completely to CO? during H* production. About 60% of this 
catabolism was associated with H2 biosynthesis, while almost 40% 
provided reductant for other cellular purposes. Thus, only a small 
fraction of malate provided carbon skeletons. The addition of am- 
monium, which inhibited nitrogenase activity, increased substrate 
conversion into carbon skeletons threefold. Catabolism of malate 
occurred primarily via the tricarboxylic acid cycle, but gluconeogen- 
esis was also observed. The wild-type organism grew poorly on 
glucose, accumulated gluconate and 2-keto-3-deoxygluconate, and 
did not produce Hz. More that 50% of metabolized glucose 
appeared in carbon skeletons or in storage compounds. A glucose- 
utilizing mutant was five times more effective in utilizing this 
substrate. This mutant produced H2 from glucose, using 74% of 
metabolized substrate for this purpose. Glucose converted to stor- 
age products or to other carbon skeletons was reduced to 8%. 
Fixation of CO2 competed directly with Hz production for reducing 
equivalents and ATP. Refixation of CO2 released from these sub- 
strates under H2-producing conditions was, at most, 10 to 12%. 
Addition of ammonium increased refixation of respired CO, to 
83%. Patterns of carbon flow of fixation products were associated 
with the particular strains and culture conditions. 


0802 Storage, Transport, and Handling 


16203 Heat transfer and kinetics of a metal hydride reactor. 
Heung, L.K. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Plant). Zeitschrift fuer Physikalische 
Chemie (Wiesbaden) (Germany, F.R.), 164(pt.2): 1415-1420 
(1989). DOE Contract ACO09-76SR00001. (CONF-880969-: Metal 
hydrogen systems fundamentals and applications conference, 
Stuttgart (Germany, F.R.), 4-9 Sep 1988). 

A 3-inch diameter LaNiz 25Alo.75 reactor was studied for its over- 
all heat transfer coefficient and reaction kinetics. The overall heat 
transter coefficient is a strong function of hydrogen pressure in the 
reactor. The reaction rate is a function of the temperature, the hy- 
drogen pressure and the hydrogen to metal ratio in the solid 
phase. An unreacted-core reaction model fits the reaction rate data 
very well. (orig.). 


0804 Economic, Industrial, and Business Aspecis 


16204 (TU/G—TE-87-13) Hydrogen fuel as a substitute for 
fossil fuels. Harvey, L.D.. (Univ. of Toronto, Toronto, ON 
(Canada)). Toronto Univ., ON (Canada). Dept. of Geography. 
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[1990]. 106p. (MICROLOG—89-05372). Available trom PC Energy, 
Mines and Resources Canada, Communications Branch, 580 Booth 
St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The positive environmental effects of hydrogen substitiution are: 
elimination of urban air pollution, provision of a long-term solution 
to the acid rain problem, and slowing down of the COz increase 
during the transitional phases in the substitution of hydrogen for 
fossil fuels and later elimination of the component of the COz in- 
crease caused by combustion of fossil fuels. Recoverable fossil 
fuel resources are large enough to increase atmospheric CO> by a 
factor of 3 to 11. However, significant climatic change would be 
associated with even a CO. doubling. The economic costs of al- 
lowing CO, and other trace gases to continue to increase could be 
staggering. Economic considerations alone will spur the develop- 
ment of increasingly more efficient methods of energy generation 
and the end use using existing energy sources, and motivate the 
search for more efficient forms of energy. Hydrogen derived from 
sustainable energy sources promises to be considerably more effi- 
cient than conventional liquid fuels for transportation, electricity 
generation, and heating, and so is a natural choice to replace 
liquid fuels. Government incentives and increased support for hy- 
drogen related research could hasten the transition to hydrogen, 
and create new jobs. 92 refs., 22 figs., 20 tabs. 


0809 Environmental Aspects 
Refer also to citation(s) 16203 


09 BIOMASS FUELS 


Refer also to citation(s) 16290, 16766 


16205 (CONF-8903174—, pp. 135-140) HNEI’s methanol 
demonstration program. Neill, D. (Hawaii Natural Energy Insti- 
tute, Honolulu, HI (USA)); Takahashi, P.; DeAlmeida, C. Hawaii 
Natural Energy Inst., Honolulu, Hi (USA). 1989. From 3. Pacific 
Basin biofuels workshop; Waianae, HI (USA); 27-28 Mar 1989. In 
The third Pacific Basin biofuels workshop. Proceedings. Order 
Number DE90002523. Available from NTIS, PC A08/MF A01. 

The State of Hawaii Department of Business and Economic De- 
velopment provided the Hawaii Natural Energy Institute (HNEI) with 
a grant for a two year program that will end in August 1989. The 
main objectives of the program are: (1) to help prepare for the 
transition to alternative fuels, namely methanol as the primary 
replacement fuel; (2) to provide technical findings as to the perfor- 
mance of methanol versus gasoline powered vehicles, including 
environmental and drivability considerations; and (3) to develop in- 
formation needed to determine the issues and possible problems to 
be resolved for a transition to methanol or other alternatives to 
gasoline, such as durability of methanol vehicles in Hawaii. The 
main effort to date has focused on the acquisition and demonstra- 
tion of methanol fueled vehicles that have proven that methanol is 
perhaps even a better fuel for driving purposes. 


16206 (CONF-8903174-, pp. 159-161) Plan tor action. Sum- 
mary. Bull, S.R. Hawaii Natural Energy Inst., Honolulu, HI (USA). 
1989. From 3. Pacific Basin biofuels workshop; Waianae, HI 
(USA); 27-28 Mar 1989. In The third Pacific Basin biofuels work- 
shop. Proceedings. Order Number DE90002523. Available from 
NTIS, PC AO8/MF A01. 

The Plan for Action that originated from this meeting is summa- 
rized. Priority and recommended actions were given for the 
following areas: (1) Species selection and site adaptability; 
(2)Short-rotation/intensive culture (SRIC) silviculture; (3) SRIC har- 
vesting/handling technology and SRIC economics; (4) Conversion 
technology; (5) End use issues; and (6) Environmental concerns 
and opportunities. 
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16207 (CONF-8903174—, pp. 5-31) The potential of biofuels. 
Bull, S.R. (Solar Energy Research Institute, Golden, CO (USA)). 
Hawaii Natural Energy Inst., Honolulu, HI (USA). 1989. From 3. Pa- 
cific Basin biofuels workshop; Waianae, Hi (USA); 27-28 Mar 1989. 
In The third Pacific Basin biofuels workshop. Proceedings. Order 
Number DE90002523. Available from NTIS, PC A08/MF A01. 

The technical plan for the Biofuels and Municipal Waste Technol- 
ogy Division outlines research challenges for each of the five fuel 
pathways that constitute the focus of U.S. Department of Energy 
research. These fuel pathways are:alcohol fuels; biocrude-derived 
gasoline; plant-oil-derived diesel fuel; biogas; and syngas. 


16208 (CONF-8903174—, pp. 63-85) Bio-energy-industrial 
integrated regional projects in the European Community. 
Grassi, G. (Commission of the European Communities, Brussels 
(Belgium)). Hawaii Natural Energy Inst., Honolulu, HI (USA). 1989. 
From 3. Pacific Basin biofuels workshop; Waianae, HI (USA); 
27-28 Mar 1989. In The third Pacific Basin biofuels workshop. Pro- 
ceedings. Order Number DE90002523. Available from NTIS, PC 
AO8/MF A01. 

The high level development of our society has been possible by 
the exploitation of the immense stock of energy stored in the fossil 
biomass over millions of years and the food and non-food vegetal 
matter constantly produced on the earth. The energy content of 
biomass standing on the planet (90% trees) is equivalent to all their 
proven reserves of fossil fuels (oil, gas, coal) that is about 2,500 bil- 
lion ton of carbon. The total resources of fossil fuels, stored below 
the earth’s surface (10.000 billion ton Carbon) represent about 100 
years of net photosynthetic actual biomass production, of which ~ 
150 billion ton/year of terrestrial biomass and (approximately 50 bil- 
lion ton/year of aquatic biomass). The estimated maximum of fossil 
fuels which could be recovered is about 7,500 billion ton/Ton of car- 
bon. Global photosynthetic (average) efficiency is 0.2; for trees it is 
about half of that in modern farm crops (e.i. sweet sorghum: 1%). 


0908 Production 
Refer also to citation(s) 16268 


16209 (CONF-900117—1) Selecting herbaceous energy 
crops for the southeast and midwest/iake states. Cushman, 
J.H.; Turholiow, A.F. Oak Ridge National Lab., TN (USA). [1990]. 
16p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC05-840R21400. From 14. annual conference on 
energy from biomass and wastes; Lake Buena Vista, FL (USA); 29 
Jan - 2 feb 1990. Order Number DE90006619. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper summarizes an approach to crop selection and devel- 
opment that has evolved through the five years of species 
screening and selection in the US Department of Energy’s Herba- 
ceous Energy Crops Program. The first phase of this program was 
designed to identify a number of species for development as energy 
crops for the Southeast and Midwest/Lake States, specifically as 
feedstocks for the biochemical and thermochemical conversion pro- 
cesses for alcohol fuels now under development. 14 refs., 1 tab. 


16210 (CONF-8903174—, pp. 43-52) The Hawali State En- 
ergy tree trials. Wheeler, R. (Univ. of Hawaii, Honolulu (USA)). 
Hawaii Natural Energy Inst., Honolulu, HI (USA). 1989. From 3. Pa- 
cific Basin biofuels workshop; Waianae, Hi (USA); 27-28 Mar 1989. 
In The third Pacific Basin biofuels workshop. Proceedings. Order 
Number DE90002523. Available from NTIS, PC AO&/MF A01. 

The Statewide Energy Tree (SET) Trial Network was initiated in 
the late 1970s. These trials were developed primarily to evaluate 
fast growing nitrogen-fixing trees for maximum growth with mini- 
mum fertilizer input on Hawaiian forest land. These SET trials 
include both provenance trials for identification of superior varieties 
or families as well as trials to test psyllid resistance in Leucaena, 
cokd and warm site species adaptability, spacing yield studies, fod- 
der production, and coppice management. As of the end of 1988, a 
total of 42 SET trials had been established. This paper has been 
divided into four sections with a brief discussion following the SET 
results presented in each section. 


16211 (CONF-8903174-, pp. 53-59) Tree and grass biomass 
comparisons - Progress report for second year. Osgood, R.V. 


(Hawaiian Sugar Planters’ Association, Aiea (USA)); Dudley, N.S. 
Hawaii Natural Energy Inst., Honolulu, Hi (USA). 1989. From 3. Pa- 
cific Basin biofuels workshop; Waianae, H! (USA); 27-28 Mar 1989. 
In The third Pacific Basin biofuels workshop. Proceedings. Order 
Number DE90002523. Available from NTIS, PC AO8/MF A01. 

Biomass research sites were established in five diverse Hawai- 
ian locations beginning in May 1986. Replicated experiments were 
designed for the sites to evaluate tree biomass species and to 
compare tree and grass biomass production for a 5-year period. 
This paper summarizes the early growth data from three experi- 
ments which have been installed for at least 24 months. 


16212 (CONF-8903174—, pp. 89-98) Managing Eucalyptus 
plantations for maximum yield. Strand, R.F. (Pacific Southwest 
Forest and Range experiment Station, Honolulu, Hi (USA)); White- 
sell, C.D. Hawaii Natural Energy Inst., Honolulu, Hi (USA). 1989. 
DOE Contract AC05-840R21400;Al05-860R21661. From 3. Pacific 
Basin biofuels workshop; Waianae, HI (USA); 27-28 Mar 1989. In 
The third Pacific Basin biofuels workshop. Proceedings. Order 
Number DE90002523. Available from NTIS, PC AO8/MF A01. 

The C. Brewer Company's BioEnergy Development Corporation 
and the U.S. Forest Service have been working on the short rota- 
tion intensive culture (SRIC) of Eucalyptus plantations in Hawaii. 
Their objective is to assess their potential as an alternative source 
of biomass energy. The studies indicated that E. saligna and E. 
grandia, with good fertility management can attain productivity 
rates exceeding 25 dry tons/ha/year on average sites. With SRIC 
systems, high growth rates like these are required for economic 
production of biomass. in the paper presented, several issued in- 
volved in achieving maximum biomass are discussed. 


16213 (CONF-8903174—, pp. 99-101) Optimizing biomass 
production in short-rotation intensive culture. Fownes, J.H. 
(Univ. of Hawaii, Manoa (USA)). Hawaii Natural Energy Inst., Hon- 
olulu, Hi (USA). 1989. From 3. Pacific Basin biofuels workshop; 
Waianae, HI (USA); 27-28 Mar 1989. In The third Pacific Basin bio- 
fuels workshop. Proceedings. Order Number DE90002523. 
Available from NTIS, PC AO8/MF A01. 

Optimizing forest biomass production is simple in concept, but 
difficult and time-consuming in practice. The author suggests the 
following as high priorities for action: (1) Review published bio- 
mass equations for tropical tree species, with particular regard to 
how well they agree within the range of calibration; (2) Support 
efforts in forest growth analysis, especially those developing princi- 
ples or methods to interpolate between trials. While some local 
field trials will always be necessary, trial and error approaches are 
the least efficient way to develop sound quantitative management 
methods; (3) Communicate with legislators and administrators the 
need for qualified personnel in silviculture, forest ecology, genetics, 
and extension. 


16214 (DOE/EV/00637-18) Development of innovative tech- 
niques and principles that may be used as models to improve 
plant performance: Technical progress report, February 1, 
1985—January 31, 1990. Hanna, W.W.; Burton, G.W. Georgia 
Univ., Athens, GA (USA). Research Foundation. Jun 1989. 11p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AS09- 
76EV00637. Order Number DE90005475. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Plant breeding has made possible a large portion of the record 
yields of our major food crops, and can claim credit for at least half 
of their increased yield. It can continue to do this but the popula- 
tion explosion demands that it be done in less time. Innovative 
techniques must be developed. The purpose of this research is: to 
develop techniques and principles of transferring germplasm from 
the primary, secondary, and tertiary gene pools of the wild species 
to cultivated species and evaluate the transferred germplasm; to 
evaluate diverse cytoplasms from wild species in isogenic lines to 
detect cytoplasmic effects on agronomic characteristics; and to de- 
velop an obligate apomictic pearl millet. 32 refs. 


16215 (IE-MOEI-88/0102 vp) Experiences on the mass cul 
ture of microalgae in Egypt, India, Peru and Thailand: re-view. 
Soeder, C.J. (Kernforschungsaniage Juelich GmbH, Inst. fur 
Biotechnologie, (Germany, F.R.)). Ministry of Energy and Infra- 
Structure, Jerusalem (Israel). 12 Jun 1988. (CONF-8806247-: 
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International workshop on renewable energy in developing coun- 
tries, Kiryat Anavim (Israel), 12-17 Jun 1988). In Renewable 
energy in developing countries. An international workshop. Avail- 
able trom COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract and refer- 
ences only. 

The growth of autotrophic mass cultures of microalgae relies 
solely on light energy input and the supply of carbon dioxide pilus 
mineral nutrients. Realizing that autotrophic algal cultures can pro- 
duce several times more protein per unit surface and year than 
stands of terrestrial crop plants, attempts to utilize this potential 
were made in the U.S., in Japan and in Germany soon after World 
War 2. With the intention to produce microalgae at the technical 
scale as a proteinaceous food ingredient in warmer countries, the 
W. German Government began in 1970 to launch a number of al- 
gal projects overseas. Technical expertise and financial aid were 
invested in 4 experimental algal production units in Thailand (1970- 
80), Peru (1971-81), India (1973-81) and Egypt (1975-83). The 
primary task consisted in the massive cultivation of the green mi- 
croaiga, Scenedesmus obliquus since the roller-dried biomass of 
the organism was proven to be a good protein source for humans. 
Although local yields were equivalent to 25-55 tons of 
Scenedesmus dry matter, and the results of nutrition logical ac- 
ceptability tests appeared to be favorable in principle, the German 
microalgae program was not successful in its original sense. It has 
not been possible to introduce microalgae as a novel group of 
widely used crop plants so far. What was achieved was the utiliza- 
tion of microalgae for special purposes, e.g., for the manufacture of 
health food or for aquaculture. The program furthermore con- 
tributed to scientific and biotechnological progress in the massive 
production of microalgae. (author) 17 refs. 


16216 (IE-MOE!-88/0102 vp) Production of fuels from mi- 
croaigae. Arad, S.M. (Ben-Gurion Univ. of the Negev, Applied 
Research Inst., Beersheva, (israel)). Ministry of Energy and Infra- 
structure, Jerusalem (israel). 12 Jun 1988. (CONF-8806247-: 
International workshop on renewable energy in developing coun- 
tries, Kiryat Anavim (israel), 12-17 Jun 1988). In Renewable 
energy in developing countries. An international workshop. Avail- 
able from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Microaigae have been extensively studied as an efficient photo- 
synthetic source of biomass. Studies of algae as an alternate 
source of single-cell protein (SCP), resulted in mass algal cultiva- 
tion for this purpose. Other potential applications, based on 
exploiting the intricate biochemical pathways of photosynthetic or- 
ganisms to produce a variety of biochemicals, have also been 
developed. Certain species of microalgae are relatively rich in lipids 
and may be a potential fuel source. Different genera and even 
species within a genus differ widely in lipid quality and quantity. 
Previous studies have investigated the composition of lipids and 
fatty acids in microalgae and the effects on them of light intensity, 
temperature and nitrate and other nutrient concentrations. The pro- 
duction of fuel oils from microalgae requires the development of an 
integrated process comprising several successive stages. Some 
stages are mainly biological but their engineering aspects are also 
important. In the past decade, the US DOE has operated a long- 
term project for fuel production from microalgae. Israeli groups 
from the Technion, the Oceanographic Institutes and Ben-Gurion 
University have participated in this program. The main aspects 
studied were: massive screening for lipid-rich microalgae, the ef- 
fects of physiological and environmental factors on lipid induction, 
outdoor cultivation, harvesting and lipid extraction. A demonstration 
plant has been established for operating a full-scale algal pond. 
(RP) 3 figs., 13 refs. 


16217 (NYSERDA-89-11) Biotechnology and genetic selec- 
tion of fast-growing hardwoods: Final report. White, E.H. (State 
Univ. of New York, Albany, NY (USA). Research Foundation); 
Abrahamson, L.P.; Maynard, C.A. New York State Energy Re- 
search and Development Authority, Albany, NY (USA); State Univ. 
of New York, Albany, NY (USA). Research Foundation. Jul 1989. 
77p. Sponsored by Gas Research Institute; New York Gas Group; 
New York State Energy Research and Development Authority; 
State University of New York. Available from OSTI; New York State 
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Energy Research and Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223. 

Hybrid poplar have been shown to be useful for a wide variety of 
products. Their fast growth and ease in maintaining desirable ge- 
netic character make hybrid poplar highly suited to intensive culture 
systems. This study was initiated to evaluate a genetic selection 
trail consisting of 54 hybrid poplar clones and to locate and sample 
eastern cottonwood (Populus deltoides Bartr.) trees for obtainment 
of scion material to be included in a poplar germplasm archive for 
future breeding purposes. Because the basis of an effective and 
cost efficient fast-growing hardwood plantation program is a gene 
pool with a broad genetic base, the quality and diversity of the ge- 
netic resource are of prime concern to the long-term success of 
biotechnology, agroforestry programs. Additionally, tests of the cap- 
tured gene pool in site-specific genetic selection and clone-site 
trials are the necessary successive steps to establish a viable 
woody crop biomass program. The current project sought to ad- 
dress both of these basic issues so as to improve management 
opportunities for short-rotation hybrid poplar energy plantations in 
New York State. Results of the studies showed that short rotation 
intensive culture hybrid poplar systems are feasible in New York 
State, and can be successfully used if proper site conditions exist 
and appropriate establishment and maintenance techniques are 
used. 


16218 (TU/CEA-89-05648) Operation of a cascade auto- 
clave to study the liquefaction of wood chips. Boocock, G.B. 
(Univ. of Toronto, Toronto, ON (Canada)); Chowdhury, A.Z. Toronto 
Univ., ON (Canada). Dept. of Chemical Engineering and Applied 
Chemistry. [1989]. 104p. Contract EMR 38ST.23216-6-6346. 
(MICROLOG-89-05648). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Wood liquefaction experiments were conducted using a cascade 
reactor in order to identify important operating parameters, such as 
wood size, steam temperature, and reaction time, and their effects 
on the products. In the experiments, the 600 m! cylindrical reactor 
vessel, supported vertically, is preheated prior to a run. In opera- 
tion, a mesh basket containing wood chips or dowels is introduced 
through the upper ball-vaive to the nitrogen-purged reactor. After 
the closure of this inlet valve and the nitrogen purge valve, steam 
is immediately injected. The steam valve is closed (after approxi- 
mately 5 s) and the reaction continued, usually for 2 minutes. At 
the end of the reaction time the contents are discharged into a 
cooling lock. The reaction time, three reactor temperatures, and re- 
actor pressure are recorded simultaneously in a data acquisition 
system. Similar oil yields were obtained with runs using steam tem- 
peratures in the range of 335 to 355°C and reaction times between 
45 and 180 s. The average yield of oil (acetone-soluble product) 
was 43.1 wt%. The oil contained 58.7% of the product carbon. The 
apparent number and weight average molecular weights of oil were 
600 and 1400 respectively. With time, the oil slowly polymerized. A 
carbon-13 nuclear magnetic resonance study shows that the aque- 
ous phase contains a large number of organic compounds, the 
major one being acetic acid. 5 refs., 44 figs., 8 tabs. 


16219 Sustainable multipurpose tree production systems 
for Nepal. Shen, S.Y. (Argonne National Lab., Argonne, IL (US)); 
Kilpatrick, K.J. pp. 1357 of Energy from biomass and wastes XIl. 
Klass, D.L. Institute of Gas Technology, Chicago, IL (1989). 
(CONF-880215-: 12. energy from biomass and wastes, New Or- 
leans, LA (USA), 15-19 Feb 1988). 

The authors describe the development of methods for producing 
reforestation planting stock, fuel, and fodder in a sustainable man- 
ner in Nepal. Several production systems are being evaluated for 
the Mid-Hills Region of Nepal. To provide sustainable biomass pro- 
duction and ecological management of the fragile Mid-Hills Region, 
the production systems must simultaneously satisfy the physiologi- 
cal requirements of the plants, the symbiotic requirements of the 
plant and the microorganisms in its rhizosphere, the physicochemi- 
cal requirements of nutrient and water cycling, and the climatic and 
topographic constraints. 





16220 First and second rotation cost evaluations of bio- 
mass trom SRIC Populus plantations. Strauss, C.H. (School of 
Forest Resources, The Pennsylvania State Univ., Univ. Park, PA 
(US)); Grado, S.C.; Blankenhorn, P.R.; Bowersox, T.W. pp. 1357 of 
Energy from biomass and wastes Xil. Klass, D.L. Institute of Gas 
Technology, Chicago, IL (1989). (CONF-880215-: 12. energy from 
biomass and wastes, New Orleans, LA (USA), 15-19 Feb 1988). 

The authors present the evaluation of a series of short-rotation 
intensive culture (SRIC) Populus plantations involving four 
management strategies (control, fertilization, irrigation and 
fertilization-irrigation) in tandem with alternate harvesting and stor- 
age strategies to determine the least cost method for supplying 
biomass to an ethanol conversion facility. The plantations were 
based on Populus hybrid NE-388, a tree spacing of 6 m x .8m 
and a rotation length of four years. First rotation yields from the 
various strategies ranged from 33 - 42 Mg(OD) ha’. An average 
yield increase of 12% was realized from the second rotation cop- 
pice plantations. The control strategy had the lowest production 
costs for the two rotations, averaging $32 Mg~'(OD). Harvesting 
and storage requirements nearly doubled the final costs. 


16221 Evaluation of grasses and legumes as energy re- 
sources. Cherney, J.H. (Dept. of Agronomy and Agricultural 
Economics, Purdue Univ., West Lafayette, IN (US)); Lowenberg- 
DeBoer, J.; Johnson, K.D.; Volenec, J.J. pp. 1357 of Energy from 
biomass and wastes Xil. Klass, D.L. Institute of Gas Technology, 
Chicago, IL (1989). (CONF-880215-: 12. energy from biomass and 
wastes, New Orleans, LA (USA), 15-19 Feb 1988). 

Management of herbaceous biomass crops for cost-effective pro- 
duction must be investigated concurrently with the development of 
cost-effective conversion processes. The authors present their 
evaluation of the agronomic and economic feasibility of several 
combinations of species and management systems for producing 
herbaceous biomass on sites ranging from good to marginal crop- 
land. Of the perennial grasses and legumes _ investigated, 
switchgrass, reed canarygrass, and alfalfa showed the most poten- 
tial as biomass candidates. Budgeting analyses indicated that 
estimated cost of production for herbaceous crops on marginal 
land are within the same range of values as the estimated cost of 
collecting and packaging crop residues. 
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Refer also to citation(s) 16215, 16219, 16495, 16968, 16969, 16970 


16222 (CONF-891272-1) Improved production of ethanol 
and n-butanol in immobilized cell bioreactors. Keay, | (USDOE, 
Washington, DC (USA)); Eberhardt, J.J.; Allen, B.R.; Scott, C.D.; 
Davison, B.H. Oak Ridge National Lab., TN (USA). Nov 1989. 23p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC05-840R21400. From Physiology of immobilized cells 
conference; Wageningen (Netherlands); 10-13 Dec 1989. Order 
Number DE90004930. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The US Department of Energy, Energy Conversion and Utiliza- 
tion Technology Division, includes a Biocatalysis Program which 
has sponsored research on a series of novel bioreactors. It was 
determined that high-cell density, biomass retention or cell recycle 
were essential factors in the successful operation and improved 
economics of the bioreactors. One such bioreactor system has 
been used for ethanol production by Saccharomyces cerevisiae 
and Zymomonas mobilis in both CSTR and fluidized-bed bioreac- 
tors. Higher productivity and lower product inhibition levels were 
observed using Zymomonas, and further studies concentrated on 
this bacterium. Using Zymomonas cells encapsulated in 1.0 to 1.5 
mm «-carrageenan beads with cell densities of 15 to 50 g/L, a 
98% stoichiometric yield of ethanol from glucose was obtained, 
along with specific productivities as high as 600 g/L/h and overall 
productivities as high 180 g/L/h in fluidized-bed bioreactors up to 
2.5-m tall. Another bioreactor has been used for the production of 
n-butanol by Clostridium acetobutylicum encapsulated in alginate 
beads. This bioreactor uses oleyl alcohol or trioctyl phosphine ox- 
ide as a continuous extractant for the cytotoxic n-butanol. Product 
extraction can be carried out in an external loop or in situ, and 
product recovered by distillation. By recycling the cells, the cell 
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density increased from 1.4 to 22.3 g/L, the dilution rate increased 
from 0.03 to 0.48 h~—', and the butanol productivity has been in- 
creased from 0.4 to 6.3 g/L/h. 10 refs. 


16223 (CONF-8903174—, pp. 102-105) Short-rotation (small 
diameter) woody crop harvesting systems. Bull, S.R. Hawaii 
Natural Energy Inst., Honolulu, HI (USA). 1989. From 3. Pacific 
Basin biotuels workshop; Waianae, HI (USA); 27-28 Mar 1989. In 
The third Pacific Basin biofuels workshop. Proceedings. Order 
Number DE90002523. Available from NTIS, PC A08/MF A01. 

One of the most difficult problems facing resource managers 
working with small diameter trees is to match the harvesting sys- 
tem to the size of trees to be harvested. This is further complicated 
by concern for capital investment, volumes per acre, acres to be 
harvested, and ecological considerations. Interior Alaska has all of 
these problems and some which may be unique. In this paper, a 
system for harvesting small diameter trees is presented. 


16224 (CONF-8903174-, pp. 106-112) Biomass harvester. 
Paquin, D. (Univ. of Hawaii, Manoa (USA)); Liang, T. Hawaii Natu- 
ral Energy Inst., Honolulu, HI (USA). 1989. From 3. Pacific Basin 
biofuels workshop; Waianae, HI (USA); 27-28 Mar 1989. In The 
third Pacific Basin biofuels workshop. Proceedings. Order Number 
DE90002523. Available from NTIS, PC AO8/MF A01. 

The objective of this research was to determine the prototype 
specifications and design of a experimental harvesting machine for 
high density small tree plantations. A common problem associated 
with conventional forestry operations is the lack of space in which 
to operate standard harvesting equipment. This is alleviated with a 
continuous row cutter that travels between rows of high density 
standing tree. Design criteria involved harvesting up to three 20 kg 
whole trees per stump on 1 x 1 m spacings in essentially rock free 
soil with less than 10 degree slope. The machine must be able to 
drive over the remaining tree stumps estimated to be 10 to 20 cm. 
Harvesting speeds of 1 to 2 km/h and a maximum loaded weight, 
including the cut material, of 4 Mt was assumed. Other important 
design criteria include maneuverability, good visibility, ease of at- 
taching modular trailers, and an adaptable and sufficient power 
supply. This paper presents a prime mover/cutter and associated 
modular trailers. 


16225 (CONF-8903174-—, pp. 127-128) Basic and applied re- 
search in thermochemical conversion of biomass. Antal, M.J. 
Jr. (Univ. of Hawaii, Manoa (USA)). Hawaii Natural Energy Inst., 
Honolulu, Hi (USA). 1989. From 3. Pacific Basin biofuels work- 
shop; Waianae, HI (USA); 27-28 Mar 1989. In The third Pacific 
Basin biofuels workshop. Proceedings. Order Number 
DE90002523. Available from NTIS, PC AO8/MF A01. 

A table giving summarizing the ongoing research activities in the 
Renewable Resources Research Laboratory of the University of 
Hawaii is presented. 


16226 (CONF-8903174-—, pp. 129-134) Biomethanol conver- 
sion systems. Kinoshita, C.M. (Hawaii Natural Energy Institute, 
Honolulu, HI (USA)); Wang, Y. Hawaii Natural Energy Inst., Hon- 
olulu, Hi (USA). 1989. From 3. Pacific Basin biofuels workshop; 
Waianae, HI (USA); 27-28 Mar 1989. In The third Pacific Basin bio- 
fuels workshop. Proceedings. Order Number DE90002523. 
Available from NTIS, PC AO8&/MF A01. 

The Hawaii Natural Energy Institute (HNEI) is involved in an inte- 
grated program to advance the technology of producing methanol 
from biomass. Central to this effort is HNEI’s plan to demonstrate 
thermochemical conversion technology at a large enough scale to 
prove its technical viability. This program is briefly discussed in this 
paper. 


16227 (DOE/ER/13179-3) [Rapid regulatory control of plant 
cell expansion and wall relaxation}: Progress report. Cosgrove, 
D.J. Pennsylvania State Univ., University Park, PA (USA). Dept. of 
Biology. [1990]. 10p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-84ER13179. Order Number DE90006249. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

This section presents a brief overview of accomplishments re- 
lated to this project in the past 3-year period. Our work has 
focused on the basic mechanisms of plant cell expansion, particu- 
larly on the interrelations of water and solute transport with cell 
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wall relaxation and expansion. To study these processes, we have 
developed new methods and used these methods to analyze the 
dynamic behavior of growth processes and to examine how various 
agents (GA, drought, light, genetic lesions) alter the growth ma- 
chinery of the cell. 


16228 (DOE/ER/13924—2) [Anaerobic O-demethylation of 
phenyimethylethers}: Progress report. Frazer, A.C. New York 
Univ., NY (USA). Medical Center. [1990]. 6p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-88ER13924. Order 
Number DE90006815. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

This report covers progress made during the last 8-20 month 
interval. Topics covered include: the in vitro assay for anaerobic O- 
demethylation; fractionation of cell-free extracts; optimization of 
cellular AOD levels and structure-activity relationships; and analy- 
sis of corrinoid involvement in AOD. (JL) 


16229 (IE-MOEI-88/0100, pp. 16) Present status of anaero- 
bic digestion study in Japan. Noike, T. (Tohoku Univ., Civil 
Engineering Dept., (Japan)). Ministry of Energy and Infrastructure, 
Jerusalem (israel). Jun 1988. (CONF-880609-: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

Recent energy cost increases have stimulated Japanese interest 
in the anaerobic digestion process. Versions of the process 
currently being studied in Japan include the 2-phase digestion, flu- 
idized bed, sludge blanket and BRC processes. The Ministry of 
International Trade and Industry's Aqua Renaissance '90 research 
project has developed a new type of anaerobic digestion system, 
which uses a membrane anaerobic fermenter. In 1984 Japan 
operated 568 wastewater treatment plants, of which 250 used a di- 
gestion process. However, only 34% of the population used the 
sewerage system, and 66% of the night soil was treated in night 
soil treatment plants, of which 568 out of 1,229 were equipped with 
a digestion process. In these plants anaerobic digestion serves 
mainly to reduce the volume of sludge produced and to stabilize 
the properties of the sludge and the night soil. So far the digester 
gas has been used mainly for heating the digester tank. (RP) 


16230 (IE-MOEI-88/0100, pp. 61) The research of new types 
of saving energy filter device. Wei, J.M. (Shanghai Mechanical 
Engineering Inst., P.R. China); Tao, Z.L.; Xu, A.Q.; Zhang, L.X.; 
Lu, G.W. Ministry of Energy and Infrastructure, Jerusalem (israel). 
Jun 1988. (CONF-880609-: Energy 88: 2. International congress 
and exhibition on energy, Tiberias (Israel), 5-10 Jun 1988). In En- 
ergy 88. The 2nd international congress and exhibition on energy. 
Abstracts. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

A new plate heat exchanger has been developed to replace 
sprinkler coil cooling systems in alcohol, medicine and solvent fac- 
tories. The research focuses on a new type of filter and the 
width-plate heat exchanger, which were developed in the Shanghai 
Institute of Mechanical Engineering and the Shanghai Second 
Chemical Machine Plant. An output test provides the basis for cal- 
culating the cooling water optimum outlet temperature, for analysis 
of the operating mode and for calculating the overall heat ex- 
changer efficiency. Test results agreed with the calculations. The 
economic efficiency of the device is also calculated. Conversion to 
the device has enabled the Shanghai Second Alcohol Factory, 
which produces 23,000 tons per year, to achieve annual savings of 
540,000 tons of water, 21,800 kWh of electricity and 634 tons of 
coal. Similarly, the Changzhou Winery has increased its annual 
income by 500,000 yuan and has been enabied to continue pro- 
duction through the summer, when formerly it was often stopped. 
The filter device shows great promise for wide use in alcohol, 
medicine and solvent factories. (RP) 


16231 


(IE-MOEI-88/0100, pp. 71) Biogas generation as part 
of a farm system. Barine, L.G. (MISES, Unutellow, Chogoria, 
(Kenya)). Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Jun 1988. (CONF-880609-: Energy 88: 2. international congress 
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and exhibition on energy, Tiberias (Israel), 5-10 Jun 1988). In En- 
ergy 88. The 2nd international congress and exhibition on energy. 
Abstracts. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

A biogas plant has been constructed for a farmer to provide gas 
for cooking, lighting and power generation. This plant has been 
built as an integral part of a farm system in an attempt to conserve 
biomass and human labor and also maximize land utilization envi- 
ronmental conservation and increase farm output. The system 
provides enough gas, fertilizer and manages to feed a fish pond 
with 600 tilapia which complements the kitchen meat supply. (au- 
thor) 


16232 (IE-MOEI-88/0100, pp. 84) Direct biomass liquefac- 
tion by an extruder-feeder reactor system. White, D.H. (Univ. of 
Arizona, Chemical Engineering Dept., Tucson, (USA)); Wolf, D. 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Jun 1988. 
(CONF-880609-: Energy 88: 2. International congress and exhibi- 
tion on energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 
2nd international congress and exhibition on energy. Abstracts. 
Available from COST] P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

A unique extruder-feeder reactor system has been developed, 
designed and experimentally tested at the University of Arizona for 
direct biomass liquefaction at around 3000 psi pressure and 350 
degrees C. The ability to pump slurries by means of a single screw 
extruder-feeder is a novel concept and technology which proved 
successful in a direct biomass liquefaction process, in which up to 
60 wt % of biomass was pumped, in the form of wood flour mixed 
with 40 wt % of wood oil vacuum bottoms which are in a solid form 
at room temperature. Applicability of this feeding and reactor 
system for coal liquefaction can also be envisaged. This extruder- 
feeder-reactor system should improve direct liquefaction wood oil 
quality and process economics, especially by reducing the size of 
the plant and the amount of recycling of oil carrier. This experimen- 
tal pilot unit will be described including design criteria, the 
construction and operability of the unit, and a comparison with 
other systems reported in the literature. The experimental system 
can investigate many parameters including the use of sodium car- 
bonate as a catalyst, the use of carbon monoxide as a reactant, 
the effect of the water gas shift reaction, the use of various pre- 
treatments of the wood flour and the use of wood oi] vacuum 
bottoms as an oil recycle or carrier medium. Operational data and 
analytical results of the feedstocks and the various products for a 
range of experimental runs are reported. (RP) 


16233 (IE-MOE-+88/0100, pp. 85) Biogas generation 
through anaerobic digestion - a sound environmental solution 
to wastewater treatment. Menuchin, Y. (international Technolo- 
gies (Energy) Ltd., Tel Aviv, (lsrael)). Ministry of Energy and 
Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

High rate anaerobic digestion, especially the Biothane process, 
in which wastewater enters the digester from the bottom, is widely 
used in the food processing and paper industries. The biodegrad- 
able components of the wastewater become converted to biogas 
as the decomposing wastewater, combined with gas bubbles, rises 
through the sludge bed in the digester to settler baffle plates which 
allow effective degasification to occur. The degassed sludge sinks, 
establishing downstream circulation and promoting the mixing pro- 
cess with the incoming waste water. The cleaned water continues 
updwards through the settler and, via a weir into collection troughs 
along which it leaves the digester. The gas bubbles are trapped in 
pockets under the baffle plates. The digester contains no moving 
parts, is easy to operate, is highly responsive to automated control, 
and is virtually maintenance-free. This also makes the process 
highly energy efficient. Following two years of testing the process, 
using a skid-mounted pilot plant in seven locations in Israel, the 
design of two full-scale plants was started. At PACA, a yeast and 
alcohol manutacturer, an 800 m® digester will come on line in 1988 
and produce biogas equivalent to 600-800 tons of oil annually. The 
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second plant, in Netanya, will recycle over 1 million m® of waste 


water and produce biogas equivalent to 1,500 tons of oil annually. 
The treated waste water will be used for irrigation. (RP) 


16234  (IE-MOEI-88/0100, pp. 117) Energy and byproducts 
trom waste borne organic matter. Shelef, G. (Technion - Israel 
Inst. of Tech., (Haifa)); Kimchie, S.; Green, M. Ministry of Energy 
and Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: 
Energy 88: 2. International congress and exhibition on energy, 
Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Organic wastes in the form of municipal solid wastes (town 
refuse), agricultural wastes (animal manures and vegetative 
wastes), municipal sewage sludge and industrial and agro-industrial 
wastes constitute over 15 million tons per annum of potentially 
recoverable dry matter in Israel. These organic wastes cause envi- 
ronmental pollution of water resources, soils and atmosphere, as 
well as aesthetic eyesore and source of malodors. Because of their 
high moisture content and heterogeneous composition, direct 
energy recovery by incineration could be uneconomical and envi- 
ronmentally unsafe under the conditions of Israel. Since most of 
these wastes are readily biodegradable, biotechnological treatment 
methods are advantageous as far as energy recovery, production 
of high-value byproducts and environmental safety are concerned. 
The full paper describes examples of anaerobic digestion of animal 
manures (dairy cows and piggeries), municipal solid wastes 
(MSW), industrial wastes and sewage sludge for the production of 
biogas (approximately 65% methane) together with enriched growth 
media for agriculture (EGMA) to substitute imported sphagnum 
peatmoss. Alternatively mild acid hydrolycs of MSW or vegetative 
wastes followed by ethanol fermentation to produce ethyl alcohol, 
energy and/or EGMA. The economics of these schemes rely on 
the combined values of energy, the various byproducts and the 
benefit resulting from environmental pollution abatement. (author) 


16235 (IE-MOEI-88/0102 vp) Anaerobic digestion of agri- 
cultural and municipal wastes. Kimchie, S. (Technion - Israel 
Inst. of Tech., Environmental & Water Resources Engineering 
Dept., Haifa (lsrael)). Ministry of Energy and Infrastructure, 
Jerusalem (Israel). 12 Jun 1988. (CONF-8806247-: International 
workshop on renewable energy in developing countries, Kiryat 
Anavim (israel), 12-17 Jun 1988). In Renewable energy in develop- 
ing countries. An international workshop. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

In the last 20 years, in many countries, anaerobic digestion has 
become the main means of recycling agricultural and urban wastes 
into biogas. In Asian countries such as India and China millions of 
anaerobic digesters are operating. Among recent developments 
are: (1) The use of anaerobic thermophilic bacteria to improve di- 
gester efficiency through their faster metabolic activity, compared 
with conventional mesophilic bacteria. Thermophilic processes have 
been applied to the treatment of relatively dry agricultural and mu- 
nicipal wastes. (2) Increasing digester efficiency through increased 
bacterial density in such processes as the Contact Process, the 
Anaerobic Biological Filter Reactor and the Upflow Anaerobic 
Sludge Blanket Reactor, which are usually used for industrial efflu- 
ents and other liquid wastes. (3) Increasing the cost effectiveness 
of anaerobic processes by developing cheap construction materials 
and by improving the control of nonheated processes. These de- 
velopments may be especially beneficial in rural areas. In Israel, 
agricultural and municipal wastes amount to 2.01 million tons of 
dry matter and 2.6 million tons total, respectively. The main agricul- 
tural waste is cow manure, for which the thermophilic process was 
shown to be advantageous, in a program extending from laboratory 
scale to a full-scale plant. A biogas yield of 0.44 m® per kg of feed 
has been obtained. For municipal solid waste, Israel’s Ministry of 
Energy and Infrastructure has initiated R&D into an alternative to 
sanitary landfilling. Preliminary results are presented. (RP) 


16236 (IE-MOEI-88/0102 vp) Anaerobic fermentation of or- 
ganic matter: principles and pathways. Dosoretz, C. (MIGAL - 
Galilee Tech. Center, Biotechnology Dept., Kiryat Shmona, (is- 
rael)). Ministry of Energy and Infrastructure, Jerusalem (Israel). 12 


Jun 1988. (CONF-8806247—: International workshop on renewable 
energy in developing countries, Kiryat Anavim (Israel), 12-17 Jun 
1988). In Renewable energy in developing countries. An interna- 
tional workshop. Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information. 

The fermentation of complex organic compounds to methane 
and carbon dioxide requires a mixture of mutually dependent bac- 
terial species. Four trophic groups of bacteria can be distinguished: 
(1) hydrolytic and fermentative, (2) proton-reducing acetogenic, (3) 
homoacetogenic and (4) methanogenic. Different methanogenic 
susbtrates such as CH3COOH, H2 with CO2, and HCOOH may be 
available in adequate amounts or may be derived from other 
compounds by non-methanogenic bacteria which are often symbi- 
otically present. Conditions for maximal methanogenesis cannot be 
determined without rigorous knowledge of the specific nutritional 
requirements of the bacterial population in the digestor. In “bal- 
anced” digestors, between 2/3 and 3/4 of the methane carbon is 
derived from the methyl group of acetate, whereas the remainder 
comes from carbon dioxide reduction. Kinetic evaluation of the 
overall process of anaerobic biodegradation of organic matter to 
methane shows that during the digestion of soluble compounds the 
rate-limiting step is the aceticlastic methanogenic pathway. In con- 
trast, solubilization is usually the rate-limiting step for digestion of 
insoluble wastes. Methanogenic bacteria are very important in the 
regulation of carbon and electron flow, especially by removal of H2 
in interspecies hydrogen transfer. The methanogens are archae- 
bacteria, distinguished from eubacteria by a series of unusual cell 
components and in their methane formation by the reduction of 
bound C,; units involving several novel coenzymes such as 
coenzyme-M, F420, methanopterin, etc. (RP) 6 figs., 2 tabs., 59 
refs. 


16237 (IE-MOEI-88/0102 vp) Biotechnological strategies 
for dev countries. The production of fermentation fuel 
alcohol. Ziffer, J. (Technion - Israel inst. of Tech., Environmental 
Engineering Dept., Haifa (Israel)). Ministry of Energy and Infra- 
structure, Jerusalem (israel). 12 Jun 1988. (CONF-8806247-: 
International workshop on renewable energy in developing coun- 
tries, Kiryat Anavim (Israel), 12-17 Jun 1988). In Renewable 
energy in developing countries. An international workshop. Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

Production of alcohol by fermentation of easily grown crops is an 
economical means for developing countries to obtain liquid fuel. 
Sugar cane is widely available in Latin America, Africa and the Far 
East and the success of Brazil's alcohol program illustrates the via- 
bility of this solution to the fuel supply problem. Cassava and corn 
are also potential fermentation feedstocks, but have the disadvan- 
tage that their starch requires enzymatic conversion to fermentable 
sugars before fermentation is possible. Corn has the advantage of 
a relatively high protein concentration, so that the residue from the 
alcohol production process can be used as an animal feed. How- 
ever, corn is also an important food staple and is, therefore, not 
available as an alcohol source under current planting practices. 
The experiences of Malawi and Zimbabwe in producing alcohol 
from sugar cane are compared with those of Brazil and the USA, 
which run very large programs. (RP) 7 refs. 


16238 (IE-MOE/-88/0102 vp) Conversion of organic wastes 
to ethanol. Green, M. (Technion - Israel Inst. of Technology, Envi- 
ronmental Engineering & Water Resources Dept., Haifa (Israel)). 
Ministry of Energy and Infrastructure, Jerusalem (israel). 12 Jun 
1988. (CONF-8806247-: International workshop on renewable en- 
ergy in developing countries, Kiryat Anavim (israel), 12-17 Jun 
1988). In Renewable energy in developing countries. An interna- 
tional workshop. Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information. 

Cellulosic organic wastes, which are plentifully and cheaply avail- 
able, are potentially a good source of energy, through conversion 
to alcohol, but require additional processing. Agricultural and log- 
ging residues, wood wastes and municipal solid wastes (MSW) 
offer great potential as alcohol production feedstock but considera- 
tions which must be considered in evaluating the feasibility of their 
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use include: ecological impact, overall technological and economic 
improvement of the process, and the utilization of byproducts. Un- 
derlying problems were examined at the Technion in an R&D 
program for the treatment of MSW yielding high value products, in 
our case ethanol, energy and enriched plant growth media. The 
process is based on dilute acid hydrolysis and alcohol fermenta- 
tion. The hydrolysis experiments were carried out at the Technion 
in a batch reactor and New York University in an extruder type re- 
actor. The optimal process parameters are outlined in the article. 
Glucose yields of about 60% were achieved. Ethanol yields of 
MSW hydrolyzates were found to be correlated to the severity of 
the hydrolysis conditions. The yields varied between 17-75% of the 
theoretical. Methods to overcome toxicity problems while achieving 
high ethanol yields (81-04% of theoretical) in high substrate 
concentrations (TS = up to 25%) were developed, as well as tech- 
niques for byproducts utilization. (RP) 1 tig., 2 tabs., 21 refs. 


16239 (NEI-DK-252) Preheating of manure utilizing heat 
exchanger and flue gas. Weber, J. Hoejbogaard Biogasanliaeg 
Noerre Aaby A/S, Noerre Aaby (Denmark). Jul 1987. 33p. (in Dan- 
ish). Contract TR-86.464. Order Number DE90748434. Available 
from NTIS (US Sales Only), PC AO3/MF A01. 

It has been shown that preheating of manures in biomass con- 
version plants to a temperature of 50-60 deg. C, before the 
anaerobic digestion takes place at a temperature of 35-45 deg. C, 
results in an increase of methane production. But the method nor- 
mally involves an increase in energy consumption. The aim of the 
project was to develope methods of utilizing heat from flue gas 
emitted from the boiler connected to the plant, with the help of a 
heat exchanger. The heat thus recovered would be used to pre- 
heat the manure. The chosen method was to inject the flue gas 
directly into the manure mass, following this up with heat exchang- 
ing and condensing. In order to mix the flue gas thoroughly into the 
manure an ejector was used, this was driven by the manure flow. 
Results were satisfactory. (AB). 


16240 (PB-90-852815/XAB) Packaging materials biodegra- 
dation. January 1973-October 1989 (Citations from the Rubber 
and Plastics Research Association data base). Report for Jan- 
uary 1973-October 1989. National Technical Information Service, 
Springfield, VA (USA). Dec 1989. 80p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-89-860340. 

This bibliography contains citations concerning the biodegrada- 
tion of packaging materials. Plastic films, cellophane, and 
biodegradable plastic bottles are emphasized. European, state, and 
local laws and regulations prohibiting the use of plastics that are 
not degradable are discussed. A starch-based plastic additive that 
promotes plastic biodegradation is briefly examined. (This updated 
bibliography contains 150 citations, 28 of which are new entries to 
the previous edition.) 


16241 (PNL-SA-16148) Characterization and treatment of 
tars and biomass gasifiers. Baker, E.G.; Brown, M.D.; Elliott, 
D.C.; Mudge, L.K. Pacific Northwest Lab., Richland, WA (USA). 
Aug 1988. 11p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract ACO6-76RL01830. (CONF-880850—19: 
American Institute of Chemical Engineers summer national meeting, 
Denver, CO (USA), 21-24 Aug 1988). Order Number DE90006597. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Biomass gasification and pyrolysis have the potential to make a 
significant impact on energy supplies in the United States and 
have demonstrated their commercial potential in many projects 
around the country. The environmental aspects of biomass gasifi- 
cation need to be defined to assure that the technology makes its 
maximum impact on energy supplies. One area that needs further 
development is characterization and treatment of the tar byproduct 
from gasifiers and pyrolyzers. This paper examines the effect of the 
type of gasifier/pyrolyzer and the processing conditions on the yield 
and properties of tars and condensates. End use limitations for tars 
are discussed. Wet scrubbing is the most common method of tar 
removal from gases. The scrub liquor will require treatment to 
remove organics before it can be disposed. Pacific Northwest Lab- 
oratory (PNL) is developing a catalytic tar destruction process that 
will treat the hot, raw gas from the gasifier and convert the tars to 
gas. The process increases the gas yield and cold gas efficiency of 
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the gasification process, produces a clean gas that can be used for 
many applications, and produces a clean condensate that can be 
disposed with minimal treatment. 10 refs., 2 figs., 1 tab. 


16242 (SVF-349) Evaluation of gasification plant at 
Vilheimina. Johansson, H. (WP-System AB, Sundsvall (SE)). Stif- 
telsen foer Vaermeteknisk Forskning, Stockholm (Sweden). Sep 
1989. 32p. (In Swedish). Order Number DE90748552. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

In 1985 Vilhelmina Heating Company decided to increase their 
production capacity of steam and district heating. The reason for 
chosing gasification was good adjustability and low maintenance. 
The capacity of the boiler is 5 MW when a fuel with a moisture 
content of 50% is used. The boiler produces steam. The steam is 
partly being delivered directly to a consumer, the rest is via a 
steam heat exchanger connected to the district heating network. 
The plant includes a 5 tonnes per hour steam boiler. It serves a 
back-up and stand-by set. The fuel handling is of a conventional 
type, a receiving-bin with a stoker-feeder and a scrap-conveyor to 
the top of the gasifier. Two bucket-feeders supplies the fuel into 
the gasifier. Problems with gas leaks through the feeders exist. 
The process has proven a good adjustability between 30-100 %, 
depending on fuel moisture-content and water addition in the air- 
inlet to the gasifier. Due to the large volume of fuel in the gasifier, 
the plant is not sensitive to shorter disturbances. This is apparently 
one of the reasons for the high availability. On the other hand is a 
low percentage of fines in the fuel a necessity for obtaining a good 
gas quality. The formation of tar in the gasifier is large. A large part 
condensates on the walls of the gas duct. During the heating sea- 
son the duct has to be burnt out every fortnight. In our opinion is 
the reason for the high dust emissions as well as the high CO and 
NO, content a result of the unstable process within the gasifier that 
occurs now and then due to the quality of the supplied fuel. An- 
other reason is the design of the gas burner, i.e. mixing between 
air and gas. The efficiency of the plant is between 86.7 and 89.5 % 
depending on fuel quality. 


16243 (TWE-C-172-1) A workbook tor biomass gasifier 
sampling and analysis. Techwest Enterprises Ltd., Vancouver, BC 
(Canada). Oct 1983. 228. Contract EMR 41SS.KL229-1-4114. 
(MICROLOG-89-05620). Available from CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $0.34 CAN per page, $3.40 mini- 
mum; MF $10 CAN. 

To calculate the efficiency of the conversion of biomass to fuel or 
chemicals in a biomass gasifier, it is necessary to measure the 
flow rate, composition, and energy content of the various streams 
entering and leaving the gasifier system. Concurrent calculation of 
mass balances and energy balances allows an evaluation to be 
made of the accuracy of these measurements. This workbook pro- 
vides a methodology for obtaining an accurate sample of the raw 
producer gas; measuring the total flow rate of the gas streams en- 
tering and leaving the gasifier system; recovering and analyzing 
the components of the product stream for mass concentration, 
elemental composition and calorific value; using these data to cal- 
culate mass balances, energy balances, net conversion efficiency 
and gross conversion efficiency, chemically analyzing the aqueous 
condensate; and modifying a commercial high volume stack sam- 
pler to enable it to sample the hot gases and tarry residues. 10 
refs., 52 figs., 6 tabs. 


16244 (WLW-89-05645) Development of an energy efficient 
membrane recovery system suitable for ethanol from cellu- 
lose. Wardrop (W.L.) and Associates Ltd., Winnipeg, MB 
(Canada). Dec 1988. 105p. Contract EMR 51S2Z.232-16-6-6144. 
(MICROLOG-89-05645). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The initial objective of this study was to work toward the devel- 
opment of an energy-efficient membrane based ethanol recovery 
process, involving selective permeation and concentration of 
ethanol. A variety of membrances, polymer films, and films incor- 
porating selective agents were tested for selectivity to ethanol in 
membrane test systems using ethanol/water vapor feed mixtures. 





Test results are described under five categories of materials tested: 
rubbery polymers, other non-polysulfone polymers, polysulfones, 
modified polysulfones, and specific ethanol-selective additives to 
silicone. The initial objective was not achieved because sufficient 
selectivity to ethanol could not be attained. However, very encour- 
aging water selectivity and solvent resistance were found for a 
novel hydophilic polymer, carboxylated udel poiysultone. This ma- 
terial showed potential to be employed for dehydration of ethanol’ 
water mixtures in the vapor phase, and additional development 
work was recommended. 48 refs., 33 figs., 2 tabs. 


16245 Biofuels and Municipal Waste Research Program of 
the U.S. Department of Energy. Walter, D.K. (Biofuels and Munic- 
ipal Waste Technology Div., U.S. Dept. of Energy, Washington, DC 
(US)). pp. 1357 of Energy from biomass and wastes XIl. Klass, 
D.L. Institute of Gas Technology, Chicago, IL (1989). (CONF- 
880215—: 12. energy from biomass and wastes, New Orleans, LA 
(USA), 15-19 Feb 1988). 

Biofuels are safe, secure, affordable sources of energy. The 
Department of Energy is focusing its research efforts on the devel- 
opment of gaseous and liquid fuels, the energy sources the Nation 
needs most. Biotuels are the only renewable option for producing 
liquid transportation fuel. The DOE Biofuels Program is discussed. 
It has narrowed its focus to five fuel cycles: alcohol fuels from wood 
or herbaceous crops; biogas from wet wastes; medium-Btu synthe- 
sis gas trom wood and wastes; gasoline from wood; and diesel fuel 
from oil-bearing microaigae and terrestrial oilseed crops. 


16246 The Department of Energy’s Energy Integrated Farm 
System Program. Breckenridge, W.N. (EG and G Idaho, inc., 
Idaho Falls, ID (US)); Corrigan, M.K.; Price, D.R. pp. 1357 of En- 
ergy from biomass and wastes XII. Klass, D.L. Institute of Gas 
Technology, Chicago, IL (1989). (CONF-880215—: 12. energy from 
biomass and wastes, New Orleans, LA (USA), 15-19 Feb 1988). 
The Department of Energy (DOE) recently completed a program 
investigating the feasibility of integrating diverse energy production 
and energy conservation practices to reduce agriculture’s depen- 
dence on fossil fuels. The Energy Integrated Farm System (EIFS) 
program was established in 1980 in response to the hardship im- 
posed on U.S. farmers by high fuel costs and unreliable fuel 
supplies. Seven farms participated in the program. Each developed 
an energy integrated farm system project that used a unique com- 
bination of energy production and energy conservation methods to 
supply energy to the farm and reduce the farm’s dependence on 
energy produced from nonrenewable sources such as coal and oil. 
This paper gives a summarized report of the work done at the 
seven projects. It presents highlights and results, provides an 
overview of successes and problems, and lists recommendations. 


16247 


An outdoor test facility for the large-scale production 
of microalgae. Johnson, D.A. (Solar Energy Research Institute, 
Golden, CO (US)); Weissman, J.; Goebel, R. pp. 1357 of Energy 
from biomass and wastes XII. Klass, D.L. Institute of Gas Technol- 


ogy, Chicago, IL (1989). (CONF-880215-: 12. energy from 
biomass and wastes, New Orleans, LA (USA), 15-19 Feb 1988). 

The goal of the U.S. Department of Energy/Solar Energy Re- 
search Institute's Aquatic Species Program is to develop the 
technology base to produce liquid fuels from microalgae. This tech- 
nology is being initially developed for the desert Southwest. This 
paper describes an outdoor test facility designed and constructed 
in Roswell, N. Mex. The site has a large existing infrastructure, a 
suitable climate, and abundant saline groundwater. This facility will 
be used to evaluate productivity of microalgae strains and conduct 
large-scale experiments to increase biomamss productivity while 
decreasing production costs. 


16248 Design and operation of a novel pulse-enhanced 
biomass gasifier for production of medium-BTU gas. Durai- 
Swamy, K. (M.T.C.I., P.O. Box 21, Columbia, MD (US)); 
Colaninno, J.; Mansour, M.N. pp. 1357 of Energy from biomass 
and wastes XII. Klass, D.L. Institute of Gas Technology, Chicago, 
IL (1989). (CONF-880215—: 12. energy from biomass and wastes, 
New Orleans, LA (USA), 15-19 Feb 1988). 

An experimental program was conducted to assess the feasibility 
of an indirectly heated biomass gasification process employing 
pulse-enhanced heat transfer. Biomass is reacted with steam in a 
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fluidized bed operated at temperatures of 1000°F to 1200°F. Heat 
is supplied to the reactor from a gas-fired, Helmholtz pulse com- 
bustor consisting of multiple resonance tubes which serve as the 
in-bed heat transfer surface. The gasifier was capable of generat- 
ing medium-Btu gas of 450 to 500 Btuw/SCF with negligible tar 
production. Overall heat transfer coefficients of approximately 40 
Btu/hr/ft?/°F were estimated for this system. These coefficients 
significantly surpass those which are attainable in conventional fire- 
tube arrangements. The characteristics of the pulse-enhanced, 
indirectly heated, biomass steam gasifier are described. 


16249 Multiphase fluidized-bed bioreactor for production of 
acetone/butanol. Allen, B.R. (Battelle, Columbus, OH (US)); Wen- 
zel, J.D.; Linkfield, T.G. pp. 1357 of Energy from biomass and 
wastes XIl. Klass, D.L. Institute of Gas Technology, Chicago, IL 
(1989). (CONF-880215—: 12. energy from biomass and wastes, 
New Orleans, LA (USA), 15-19 Feb 1988). 

With the major exception of ethanol, the use of fermentation pro- 
cesses to produce high volume, low-valued chemicals such as 
butanol, acetic acid, acetone, etc. has been inhibited commercially 
by the high production costs of these products by fermentation rel- 
ative to the pro-duction costs from petroleum. This cost differential 
results from both high relative feedstock costs (i.e. sugar versus 
petroleum) and the capital intensive nature of conventional fermen- 
tation processes. The majority of the fermentations that produce 
bulk chemicals suffer to varying degrees from product inhibition 
which results in long fermentation times and high product recovery 
costs. A bioreactor system, the Multiphase Fluidized-Bed Bioreac- 
tor (MPFB), has been developed to alleviate the effects of product 
inhibition through the use of immobilized cells and in-situ extraction 
of fermentation products. Initial work to develop an immobilized 
biocatalyst for acetone/butanol production and screening tests for 
identification of suitable product extractants are described. 


16250 Lipids and fatty acids of diatom, Chaetoceros moel- 
leri var subsalsum and the control of their production by 
environmental factors. Sriharan, S. (Div. of Natural Sciences, 
Seima Univ., Selma, AL (US)); Sriharan, T.P.; Bagga, D. pp. 1357 
of Energy from biomass and wastes XII. Klass, D.L. Institute of Gas 
Technology, Chicago, IL (1989). (CONF-880215—: 12. energy from 
biomass and wastes, New Orleans, LA (USA), 15-19 Feb 1988). 

The unique ability of diatoms to accumulate large quantities of 
cellular storage lipids make them good candidates as alternate liq- 
uid fuel sources. The Aquatic Species Program of Solar Energy 
Research institute, Department of Energy, is directing the develop- 
ment of microaigal strains for increased production of biomass and 
liquid fuels. A comparative study of lipids and fatty acids from 
Chaetoceros moelleri var subsalsum grown under silica-sufficient 
(SS) and silica-deficient (SD) conditions at two different tempera- 
tures (20°C and 30°C) is reported here. The results show that 
under silica stressed condition, this diatom produces more total 
lipids, neutral lipids and polar lipids. This was true at both 30°C 
and 20°C; however, the lipid production in general was higher at 
30°C than at 20°C. 


16251 Conversion of lipids to liquid fuels by natural enzy- 
matic pretreatment. Nagle, N. (Solar Energy Research institute, 
Golden, CO (US)); Chelf, P.; Lemke, P.; Barclay, B. pp. 1357 of 
Energy from biomass and wastes XIl. Klass, D.L. Institute of Gas 
Technology, Chicago, IL (1989). (CONF-880215—: 12. energy from 
biomass and wastes, New Orleans, LA (USA), 15-19 Feb 1988). 

An important step in the utilization of lipids produced by microal- 
gae will be the conversion of algal lipids into usable fuel stocks. 
The first step in the process is the conversion of trigly-cerids into 
free fatty acids for transesterification. A naturally occurring emzy- 
matic process which accomplishes this conversion, was observed, 
and investigated. Promising species of lipid producing microalgae 
were screened for the presence of this enzymatic activity. A re- 
gression model was developed to predict the effects of important 
variables on this process. Results indicate that silica concentration 
and temperature are important variables that control the conversion 
of triglycerides into free fatty acids. 


16252 Evaluation of enzymatic hydrolysis processes. 


Wright, J.D. (Solar Energy Research Institute, 1617 Cole Bivd., 
Golden, CO (US)). pp. 1357 of Energy from biomass and wastes 
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XII. Klass, D.L. Institute of Gas Technology, Chicago, IL (1989). 
(CONF-880215—: 12. energy from biomass and wastes, New Or- 
leans, LA (USA), 15-19 Feb 1988). 

Enzymatic hydrolysis processes have the ability to produce high 
yields of sugars for fermentation to fuel ethanol from lignocellulosic 
biomass. However, these systems have been plagued with yields, 
product concentrations, and reactions rates far below those that 
are theoretically possible. Engineering and economic analyses are 
presented on several fungal enzyme hydrolysis processes to illus- 
trate the effects of the important process parameters, to quantify 
the progress that has been made to date, and to estimate the cost 
reductions that can be made through research improvements. 


16253 _ Dilute acid hydrolysis of biomass for ethanol produc- 
tion. Bergeron, P.W. (Biotechnology Research Branch, Solar 
Energy Research institute, Golden, CO (US)); Wright, J.D.; 
Wyman, C.E. pp. 1357 of Energy from biomass and wastes XIl. 
Kiass, D.L. Institute of Gas Technology, Chicago, IL (1989). 
(CONF-880215—: 12. energy from biomass and wastes, New Or- 
leans, LA (USA), 15-19 Feb 1988). 

In this paper, an overview is presented of several dilute acid hy- 
drolysis processes for conversion of lignocellulosic biomass into 
ethanol. First, biomass composition and dilute acid hydrolysis kinet- 
ics are briefly reviewed to establish the limitations on dilute acid 
catalyzed breakdown of cellulose and hemicellulose. Then, process 
descriptions are summarized for three dilute acid catalyzed pro- 
cesses: the plug flow reactor, the percolation reactor, and the 
progressing batch reactor. A summary of the economics of each 
option is presented along with projections of cost improvements 
that may be possible. Based on these considerations, the plug flow 
and progressing batch dilute acid hydrolysis processes are shown 
to have potential for commercial viability. 


16254 Operational case histories of the South Point Ethanol 
and Kentucky Agricultural Energy Corporation fuel ethanol 
plants. Jones, K.W. (idaho National Engineering Lab., EG and G 
idaho, Inc., P.O. Box 1625, Idaho Falls, ID (US)). pp. 13857 of En- 
ergy from biomass and wastes XII. Klass, D.L. Institute of Gas 
Technology, Chicago, IL (1989). (CONF-880215—: 12. energy from 
biomass and wastes, New Orleans, LA (USA), 15-19 Feb 1988). 

Operational case histories with economic assessments of two 
large alcohol fuels projects are presented. They are South Point 
Ethanol at South Point, Ohio, and Kentucky Agricultural Energy 
Corporation at Franklin, Kentucky. In an effort to expedite fuel 
ethanol production on a commercial scale in 1980, both projects 
were awarded cost sharing cooperative agreement contracts from 
the U.S. Department of Energy and load guarantees from the 
Farmers Home Administration. These projects are sized to produce 
60 and 21 million galions per year of fuel ethanol, respectively. The 
operation and economic case histories of these facilities over the 
past six years provide information on the economics of operating 
fuel ethanol plants in the United States. 


16255 Changes in physical and chemical properties of pre- 
treated wheat straw during hydrolysis with cellulase. Schell, 
D.J. (Solar Energy Research Inst., Golden, CO (USA)); Hinman, 
N.D.; Grohmann, K.; Mohagheghi, A. Biotechnology Letters (UK), 
11(10): 745-748 (Oct 1989). 

After 5 days of enzymatic hydrolysis, the average wheat straw 
particle size has decreased by 62% and there is a dramatic shift to 
particle sizes less than 25 microns in size. Before hydrolysis, all 
particle size fractions have the same composition. After hydrolysis, 
the celiulose fraction is reduced in all particles and the decrease is 
greater for smaller particles. (author). 
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16256 (SLU-IVL-209) Quality variations in logging residues 
- Southern Sweden. Gaerdenaes, S. Swedish Univ. of Agricultural 
Sciences, Uppsala (Sweden). Dept. of Forest Products. 1989. 91p. 
(In Swedish). Order Number DE90748553. Available from NTIS 
(US Sales Only), PC AO5/MF A01. 

Long English summary. 
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During the production season of 1988, the quality of logging 
residues in the south of Sweden was evaluated. Altogether mate- 
rial from 107 felling sites, including 55 sides of softwood and 52 
sites of hardwood, were analyzed. Felling time and storage periods 
differed from sample to sample. High quality fuel could be ex- 
pressed as a material that has an even and low moisture content, 
low fine fraction percentage and no soil contaminants. The deliv- 
ered fuel chips should contain high energy and the quality control 
that follows should be easy to perform. The fine fraction in this 
type of fuel creates problems involving gas explosion and fire in 
the ash and dust separators. The study shows that logging 
residues from hardwood that was dried during the summer main- 
tained good quality during the winter. Logging residues of softwood 
stored in loose heaps during the summer had high quality if 
chipped in September or October. In winter 25 % of the material 
had a moisture content of over 60%. The average moisture content 
for softwood logging residues during the whole year was 47.5%. 
The average moisture content of logging residue of hardwood was 
around 41%. Material with high moisture content showed high ash 
content. Logging residue chips of both softwood and hardwood had 
higher fraction of fines in the material which showed high moisture 
content. The average ash contents in the analyzed material was 
1.58 % in logging residue from hardwood. Small regional differ- 
ences were observed in logging residues from softwood. The 
average ash content was 2.40 %. Samples with low pine wood 
fraction in general showed low ash content. 
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Refer also to citation(s) 16245, 16263, 17683, 17684, 17912 


16257 (ETY-21/1988) The applicability of industrial by- 
products to energy production. Saviharju, K. (Ekono, Helsinki 
(Finland)); Hevoniahti, E.; Tiitinen, E. Kauppa- ja Teollisuusministe- 
rio, Helsinki (Finland). Energiaosasto. Sep 1988. 197p. (in Finnish). 
Order Number DE90748467. Available from NTIS (US Sales Only), 
PC AO9/MF A01. 

In this survey the quantity and quality of the by-products gener- 
ated by the Finnish industry and their applicability to burning have 
been studied. The most important and abundant streams of by- 
products are waste oil, plastics, rubber, paper and paperboard, 
waste wood and bark, the burning of which yields energy corre- 
sponding to FIM 430-545 million/a. By-products can be used in 
energy production provided that they are not mixed with wastes 
and hazardous wastes. A dumping area is recommended for the 
disposal of by-products with a high content of inorganic 
substances. The sorted by-products are burned according to the in- 
structions of equipment suppliers. Chlorine containing by-products 
as well as such by-products, which possibly cause noxious emis- 
sions when burned, are recuperated and then burned separately 
according to special instructions. 


16258 (IE-MOEI-88/0100, pp. 82) Refuse to energy. 
Scharsach, A. (Von Roll, Environmental Engineering Div., Zurich, 
(Switzerland)). Ministry of Energy and Infrastructure, Jerusalem (Is- 
rael). Jun 1988. (CONF-880609-: Energy 88: 2. International 
congress and exhibition on energy, Tiberias (Israel), 5-10 Jun 
1988). In Energy 88. The 2nd international congress and exhibition 
on energy. Abstracts. Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Abstract only. 

More and more municipalities are confronted with public 
resistance to siting new landfills. Waste-to-energy facilities are in- 
creasingly becoming the alternative. The concept of refuse as a 
potential energy source has been developed extensively in Europe 
over the last 30 years and more recently also in Japan and North 
America. The acknowledgement of refuse as an energy source has 
brought onto the scene also a number of newer technologies such 
as the generation of refuse derived fuel or the pyrolysis process. 
The largest number of waste-to-energy plants is using the so-called 
mass buming technology, burning unprocessed waste on grates. 
Improvements in the design of grate systems and boilers are 
permitting today the production of superheated steam at high effi- 
ciencies, high pressures and temperatures for an efficient power 
generation. (author) 





16259 (NEI-DK-247) Condensing of steam in flue gas us- 
ing a heat pump system in relation to a wood chip fired boiler. 
Energiministeriets Energiforskningsprogram. Miljoe og restproduk- 
ter. Petersen, B.; Evald, A.; Vogel, G.; Bisgaard, C. lonnosys 
Energi og Miljoe K/S, Copenhagen (Denmark). Oct 1989. 72p. (In 
Danish). Contract EM-1423/87-4. Order Number DE90748421. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

EFP-87. 

The aim of this report is to describe existing methods for con- 
densing steam water in flue gas in relation to combustion of forest 
biomas, and to describe the implementation of a plant for condens- 
ing of water in flue gas on an existing installation for combustion of 
wood chips. Condensing of water in flue gas, is specially interest- 
ing, because of the high content of water in forest biomas. The 
actual installation for the condensing of water is special, because it 
include a heat pump system. In this system the inlet air is humidi- 
fied and heated in a heat exchanger by the flue gas. This system 
makes it possible to condense approximately all the water in the 
flue gas. It is shown, that an installation for condensing of steam 
water in flue gas is an advantage from an economic point of view; 
the pay back period for the investment will be about three years. 
Measurements on the installation has shown that the implementa- 
tion of a plant for condensing the water in the flue gas reduces the 
pollution from the flue gas of approximately 85% for the emission 
of particles and approximately 25% for the emission of Coz and 
NO,. (author). 


16260 (NEI-DK-259) Straw-firing in fluidized beds: Stoking 
methods. Energiministeriets Energiforskningsprogram. Braendsler 
og forbraendingsteknik. Nielsen, C. DK-Teknik, Soeborg (Den- 
mark). Sep 1989. 92p. (In Danish). Contract EM-1433/87-5. Order 
Number DE90748433. Available from NTIS (US Sales Only), PC 
AO5/MF A01. 

EFP-87. 

Two methods of stoking straw in a bubbling fluidized bed boiler 
are described. In the first case the straw was in the form of slices 
and was dosed with the help of a piston. This method was found to 
be satisfactory despite insignificant breaks in continuity. The injec- 
tion method (pneumatic), where the straw fuel had been 
communited, was found to be applicable although there were con- 
siderable practical difficulties which meant that it was impossible to 
carry out the experiment over a longer period of time. One of these 
problems was that it was difficult to uphold a satisfactory niveau of 
surplus air as there was naturally so much air mixed in with the 
straw. It is suggested that flue gas could be used instead of air as 
a transport medium. It is concluded that the pneumatic method 
could be promising in relation to stoking of straw fluidized bed boil- 
ers. (AB). 
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Refer also to citation(s) 16220, 16244, 16251, 16252, 16253, 
16256, 16257, 16389, 16968, 16969, 16970 


16261 (CONF-8903174—, pp. 32-42) Hawali: Showcase for 
methanol-from-biomass. Phillips, V. (Univ. of Hawaii, Manoa 
(USA)). Hawaii Natural Energy Inst., Honolulu, HI (USA). 1989. 
From 3. Pacific Basin biofuels workshop; Waianae, HI (USA); 
27-28 Mar 1989. In The third Pacific Basin biofuels workshop. Pro- 
ceedings. Order Number DE90002523. Available from NTIS, PC 
AO8/MF A01. 

Because of the large expense of importing oil to Hawaii and the 
disproportionate amount of the oil being used in transportation fu- 
els, the development of nonpetroleum-based transportation fuels is 
the highest priority energy issue facing Hawaii today. Methanol has 
been identified as the fuel of choice to replace gasoline and diesel. 
Hawaii is uniquely suited to serve as an international showcase 
and leader in development, production, and utilization of 
biomethanol because (1) Hawaii has no indigenous fossil fuels; (2) 
environmental conditions for plant growth are idea in Hawaii; (3) a 
wealth of experience and expertise in both herbaceous and woody 
crop production and thermochemical conversion exists in the 
Hawaiian agricultural industry and university community; and (4) 
the limited driving distances in the islands allows for convenient re- 
fueling at closely spaced methanol fueling stations. This report 
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highlights progress over the past five years in the development and 
demonstration of biofuels, primarily as a liquid fuel (methanol) for 
replacing gasoline and diesel fuel for ground transportation in 
Hawaii. 


16262 (CONF-8903174—, pp. 113-123) Economics of Euca- 
lyptus plantations for biomass in Hawaii. Crabb, T.B. 
(BioEnergy Development Corp., Hilo, HI (USA)); Schubert, T.H. 
Hawaii Natural Energy Inst., Honolulu, HI (USA). 1989. From 3. Pa- 
cific Basin biofuels workshop; Waianae, HI (USA); 27-28 Mar 1989. 
In The third Pacific Basin biofuels workshop. Proceedings. Order 
Number DE90002523. Available from NTIS, PC AO8/MF A01. 

There are four critical issues related to the economics of Euca- 
lyptus plantations in Hawaii. These are: (1) Land selection; (2) 
Cultural practices; (3) Yield improvement; and (4) harvesting. 
These issues are analyzed. 


16263 § (CONF-8903174-, pp. 141-143) Biomass-to-electricity 
and alternative uses for biomass in the Hawaiian suger indus- 
try. Hilton, H.W. (Hawaiian Sugar Planters’ Association, Aiea 
(USA)). Hawaii Natural Energy Inst., Honolulu, HI (USA). 1989. 
From 3. Pacific Basin biofuels workshop; Waianae, Hi (USA); 
27-28 Mar 1989. In The third Pacific Basin biofuels workshop. Pro- 
ceedings. Order Number DE90002523. Available from NTIS, PC 
AO8/MF A01. 

The generation of biomass power by the sugar companies in 
Hawaii has been a conspicuous success story and a significant 
source of revenue in recent years. In years of low sugar returns 
and high oil prices, revenues from the sale of electrical power to 
the public networks has exceeded revenues from sugar. The 12 
sugar mills produce an aggregate of 1.4 million tons of dry weight 
bagasse, or about 2.6 tons at the usual moisture level of 45%. 
Electric power produced in excess of the needs of the mills is sold 
under contract to public utilities and such power constitutes nearly 
10% of the total public power generated in the state, and 30 to 
50% of the power on the islands of Hawaii, Maui, and Kauai, 
where bagasse is most plentiful. 


16264 (IE-MOEI-88/0100, pp. 86) Energy trom wood - the 
Brazilian experience. Brito, J.O. (Univ. de Sao Paulo-ESALQ, 
Piracicaba-SP, (Brazil)). Ministry of Energy and Infrastructure, 
Jerusalem (israel). Jun 1988. (CONF-880609-: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

Wood is currently Brazil's third most important energy source. 
More than 75% of the wood used in the country is for this purpose. 
The two main means of use are direct combustion and charcoal 
production. During the petroleum crisis, the use of wood for energy 
was stimulated and new technologies relevant to the subject were 
tried. The most important historical and technical aspects of the 
Brazilian experience are presented. (RP) 
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16265 (NEI-DK-255) Biogasanlaeg, udvikling og afproevn- 
ing af nye typer omroeringssystemer. Moeller, E. Nordvestiysk 
Folkecenter for Vedvarende Energi, Hurup (Denmark). Aug 1989. 
27p. Order Number DE90748437. Available from NTIS (US Sales 
Only), PC AO3/MF A01. 

Experiments with various stirring systems have been carried out 
on a bioconversion plant ("silo system”) on a farm. The system 
contains a 400 m3 aerobic digestion tank which is a silo for ma- 
nure. Stirring with a propeller is effective in a tall reactor tank. Gas 
stirring using a mammoth pump can be a realistic alternative but is 
not yet fully developed. Gas injection through nozzles appears to 
be unsatisfactory as yet. (AB). 
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16266 (CONF-8903174-, pp. 147-152) Some soil and water 
concerns associated with commercial biofuels operations. 
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Hamilton, L.S. (EW Environmental and Policy Institute, Honolulu, 
HI (USA)). Hawaii Natural Energy Inst., Honolulu, HI (USA). 1989. 
From 3. Pacific Basin biofuels workshop; Waianae, HI (USA); 
27-28 Mar 1989. In The third Pacific Basin biofuels workshop. Pro- 
ceedings. Order Number DE90002523. Available from NTIS, PC 
AO8/MF A01. 

Because of the potential for adverse impacts on soil and water 
resources, commercial biofuel operations (harvesting, planting, or 
any use of chemical compounds) must be carried out with care, 
especially when they are highly mechanized. This is even more 
critical on steep, small watersheds where a valued public resource 
is at the debouching end, e.g. a coral reef, housing, a reservoir, a 
fishery mangrove, etc. If care is not taken voluntarily, public regula- 
tion of operations is a likely result. 


16267 (CONF-8903174-, pp. 153-155) Burning unprocessed 
biofuels: A risk prognosis. Smith, K.R. (EW Environmental and 
Policy Institute, Honolulu, HI (USA)). Hawaii Natural Energy inst., 
Honolulu, Hi (USA). 1989. From 3. Pacific Basin biofuels work- 
shop; Waianae, HI (USA); 27-28 Mar 1989. In The third Pacific 
Basin biofuels workshop. Proceedings. Order Number 
DE90002523. Available from NTIS, PC AO8/MF A01. 

The risk of smoke from wood or unprocessed biofuel burned in 
most small-scale devices such as household heating and cooking 
stoves is discussed. The author recommends more research on 
the true risk of biofuel smokes. 


16268 (IE-MOEF88/0100, pp. 87) A case-study on the diffu- 
sion of biogas tech y in Sante Catarina (a southern state 
of Brazil). Besnosik, R.|. (Federal Univ. of Rio de Janeiro, Interdis- 
ciplinary Energy Area, (Brazil)). Ministry of Energy and 
infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

This paper presents the results of a case-study on biogas diffu- 
sion in rural areas of the Brazilian southern state of Santa 
Catarina. The region studied is dominated by small farms (by 
Brazilian patterns) with an economy based on corn and pigs. There 
are nearly three million pigs, which represent at the same time an 
important environmental problem and a significant biomass poten- 
tial. Diffusion of biogas plants was stimulated in the first place for 
energy reasons, but emphasis has been progressively re-directed 
towards pollution control and soil conservation and fertilization. 
Many interviews were conducted with adopters and non-adopters 
of biogas plants. The technical and economic performance of in- 
stalled plants is analyzed, as well as the main impacts of the 
technology upon adopters’ lives. Installed plants have worked well 
and social and environmental impacts of adoption are positive. 
However, important economic and institutional problems remain to 
be overcome if biodigesters are to be diffused in large scale. About 
500 plants have been installed in Santa Catarina up to now, with 
considerable subsidies. In the course of the diffusion process, new 
models and equipments have been created. (author) 
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16269 (CC—-K123428.AO) Final report on the monitoring 
and optimization of the anaerobic digestion of whey at Mill 
bank Cheese and Butter Ltd. Adams, G.P. CANVIRO Consultants 
(Canada). Mar 1987. 160p. Contract EMR 48SZ-23216-5-7134. 
(MICROLOG—89-05610). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A project is described in which a full-scale anaerobic digestion 
facility was used to produce biogas fuel from raw whey at a cheese 
factory. The purpose of the project was to optimize the operation of 
the full-scale facility through achievement of the design loadings, 
thereby generating the best economic return for the facility. Several 
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nutrient/buffer supplement additions were evaluated at lab-scale in 
an attempt to devise a solution for the full-scale facility. The 
supplements used in this study included municipal digester super- 
natant from a municipal wastewater treatment plant, digested swine 
manure from a hog farm and caustic (NaOH). In addition, the 
project examines the effects of operating at thermophilic (55°) tem- 
perature, the effect of daily additions of supplement versus weekly 
additions of supplement and the difference between complete mix 
operation and fixed film operation. The test with NaOH indicated 
that prolonged use caused sodium toxicity in the reactor. Loadings 
up to 75% of design loading were obtained with daily additives of 
15% municipal digester supernatant, while those obtained with daily 
addition of 15% digested swine manure exceeded design loadings. 
Loadings obtained with thermophilic temperatures approximately 
equaled those obtained with mesophilic temperatures. Some initial 
difficulty was experienced with full-scale start-up. The optimized 
anaerobic digestion and energy recovery facility has an estimated 
net annual energy recovery of 5,252 GJ. 27 refs., 16 figs., 8 tabs 


16270 Fluidized bed combustion of rice husk for disposal 
and energy recovery. Bhattacharya, S.C. (Energy Technology 
Div., Asian Institute of Technology, P.O. Box 2754, Bangkok, Thai- 
land (TH)); Wu, W. pp. 1357 of Energy from biomass and wastes 
Xll. Klass, D.L. Institute of Gas Technology, Chicago, IL (1989). 
(CONF-880215—: 12. energy from biomass and wastes, New Or- 
leans, LA (USA), 15-19 Feb 1988). 

Agricultural residues, which remain largely unutilized and often 
cause environmental problems, could play an important role as en- 
ergy source, particularly in rural areas of developing countries. This 
paper presents the results of fluidized bed combustion of rice husk 
in laboratory scale and pilot combustors. In general combustion ef- 
ficiency was more than 95%. Pozzolana cement obtained by mixing 
RHA and Portland cement in the ratio of 30:70 was found to have 
higher compressive strength than Portland cement at all test ages. 
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16271 (CFS/NF—1430-44) Potential for enzymatic lignin- 
based adhesives state of the art review. Calve, L.; Clarke, M.R.; 
Shields, J.A Canadian Forestry Service, Edmonton, AB (Canada). 
Northern Forest Research Centre. 1987. 86p. (MICROLOG-—89- 
05233). Available from PC Energy/Forestry, Lands and Wildlife 
Library, Main Floor, Bramalea Bldg., 9920 108th St., Edmonton, 
AB, CAN T5K 2M4; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC N/C; MF $10 CAN. 

Processing lignoceliulosic materials into cellulose pulps, liquid fu- 
els, chemicals produces large quantities of lignins as by-products. 
The numerous attempts to utilize these lignins as adhesives have 
resulted in only very limited industrial success. Major obstacles 
have been the inherent complex and hetrogeneous structure of 
lignin and the lack of a thorough understanding of the relationship 
between the structure and the performance capability as adhe- 
sives. The projected future availability of lignins from steam 
explosion and organosolv processes raises the question whether 
these will be more suitable as adhesive materials. This report is in- 
tended to provide a perspective of the present status and future 
potential of lignin as an adhesive with special emphasis on lignin 
form enzymatic type processes. The study is divided into three 
parts. The first covers the historical developments in lignin adhe- 
sives which primarily relate to spent sulphite lignin (SSL) and Draft 
lignin areas as applied to reconstituted wood products. The second 
part considers physical and chemical requirements of adhesives 
necessary to satisfy application and processing needs for various 
glued wood products. Discussion is included on how well present 
and future lignin adhesive candidates will fit in these requirements. 
The third part deals with the potential of lignin adhesives in the 
future while recognizing the present problems restricting their com- 
mercial usage. It was concluded that the lack of uniformity in 
lignins from different pulping sources, the limited information about 
lignin properties, especially from steam explosion and organosolv 
processes and the restricted number of reactive sites on lignin, 





were the major impediments to lignins use as exterior grade adhe- 
sives. 103 refs., 4 figs., 13 tabs. 


16272 (CFS/NF-2760-63) Biotechnological modification of 
lignin. Canadian Forestry Service, Edmonton, AB (Canada). North- 
ern Forest Research Centre. 1989. 24p. (MICROLOG-—89-05238). 
Available from PC Energy/Forestry, Lands and Wildlife Library, 
Main Floor, Bramalea Bidg., 9920 108th St., Edmonton, AB, CAN 
TSK 2M4; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC N/C; MF $10 CAN. 

A literature search of organisms capable of degrading lignin was 
conducted. Four fungi were selected for study and these were 
Phanerochaete chrysosporium, Chrysosporium pruinosum, Phiebia 
tremeliosus and Trametes versicolor. Other organisms, Pleurotus 
ostreatus, Pleurotus florida and Lentinus edodes were also tested 
in preliminary experiments. All cultures were screened for their abil- 
ity to degrade the lignin component of aspen sawdust and also 
lignin extracted from steam-exploded wood. This type of screen 
was followed by analysis of culture filtrates for the presence of lign- 
inase, the marker enzyme for lignin degradation. Phanerochaete 
chrysosporium and consequently chosen for further studies in fer- 
mentors. Considerable efforts were directed to production of 
ligninase in fermentors. Only when Chrysosporium pruinosum was 
pre-cultured in a shake flask for 4 days and then transferred to a 
fermentor could ligninase activity be detected. The enzyme from 
shake flasks has been concentrated ready for use in bench-scale 
studies on cell-free depolymerization of lignin. 13 refs., 8 tabs. 
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16273 (DOE/PC/88933-2) Alkali/TX2 catalysts for CO/H, 
conversion to C,-C, alcohols: Quarterly progress report, De- 
cember, 1988—February, 1989. Klier, K.; Herman, R.G.; Bastian, 
R. Lehigh Univ., Bethlehem, PA (USA). Zettlemoyer Center for Sur- 
face Studies. [1990]. 8p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-88PC88933. Order Number DE90006496. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The objective of this research is to investigate and develop novel 
catalysts for the conversion of coal-derived synthesis gas into C;- 
C4 alcohols by a highly selective process. Therefore, the variations 
of catalyst activity and selectivity for the synthesis of alcohols from 
H2/CO <1 synthesis gas for a series of AYTX2 compounds, where 
A is a surface alkali dopant, T is a transition metal, and X ia a S, 
Se, or Te, will be determined. This quarter, a fresh batch of MoS. 
was synthesized, and new Cs/MoS> catalysts were prepared by al- 
kali doping and were tested to demonstrate that the preparation 
and testing procedures were reproducible by different personnel. 
Preparations of RuS2 and Cs/RuS,2 catalysts were initiated, and 
the preparations and testing of these catalysts will be described in 
the next quarterly report. 2 refs., 1 fig., 1 tab. 


16274 (EPRI-ER/GS-6715) Reaction mechanisms in liquid- 
phase methanol synthesis. Lee, S. (Akron Univ., OH (USA). 
Dept. of Chemical Engineering). Electric Power Research Inst., 
Palo Alto, CA (USA); Akron Univ., OH (USA). Dept. of Chemical 
Engineering. c Feb 1990. 136p. Sponsored by Electric Power Re- 
search Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

The roles played by carbon dioxide and water in the catalytic liq- 
uid phase methanol synthesis (LPMEOH™) process have been 
investigated. The experiments were conducted in an agitated, one- 
liter slurry reactor. The catalysts examined were commercial 
catalysts containing CuO, ZnO, and AlzO3. A white mineral oil 
(Witco 40) was used as the liquid medium in which the catalyst 
was dispersed. The experiments were carried out at temperatures 
ranging from 478 to 523 K, and at pressures of 35 to 70 atm. Sev- 
eral feed compositions, including extreme cases (in the absence of 
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carbon monoxide or carbon dioxide in the feed gas) were exam- 
ined. The results indicated that methanol is synthesized exclusively 
by the hydrogenation of carbon dioxide on CuO/ZnO/Alz0; cata- 
lysts. It was also found that the presence of carbon dioxide is 
essential for the maintenance of catalytic activity. The partial pres- 
sure of carbon dioxide in the reactor feed, that optimizes methanol 
productivity at a temperature of 510 K, was found to be 7.5 atm. 
The partial pressures of hydrogen and carbon monoxide were 21 
and 32 atm respectively. The optimal CO. content was found to 
vary with temperature. 45 refs., 10 figs., 23 tabs. 


16275 (IE-MOEI-88/0100, pp. 121) Substitution of natural 
gas by methanol in fertilizer production. Diepstraten, F. (State 
Univ., Analytical Chemical Lab., Energy Science Project, Utrecht, 
(Netheriands)); Pruis, J.; Nieuwlaar, E. Ministry of Energy and 
Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The steam conversion of natural gas (methane) into a gas mix- 
ture containing hydrogen, carbon monoxide and carbon dioxide is 
used on a large scale in the chemical industry. For example, the 
process is in many situations the first operation in the production of 
ammonia, which is used for the production of fertilizers. The fertil- 
izer industry is one of the largest energy consumers in the 
chemical industry. The disadvantage of the methane shift reaction 
is the high temperature - at least 1050 K - required to make the 
conversion thermodynamically and kinetically possible. Large 
amounts of energy are generally lost to the environment, especially 
when the heat produced by this operation cannot be applied to 
other unit processes in the factory. Not in common use is the 
steam conversion of methanol into the gas mixture mentioned. This 
conversion requires a temperature of only 700 K. In this paper the 
substitution of methane by methanol is analyzed with respect to the 
steam conversion process. Both the energy issues and the eco- 
nomic aspects have some interesting perspectives. The position of 
methanol versus natural gas on the world market is reviewed with 
respect to their application in the steam conversion. The influence 
of the location of the industry and the prices and availability of 
methanol compared with methane are analyzed. (author) 


16276 Electrocatalytic reduction of nitrate in sodium hy- 
droxide solution in the presence of low-valent cobalt-cyclam 
species. Li, Hulin (Univ. of Tennessee, Knoxville (USA)); Ander- 
son, W.C.; Chambers, J.Q.; Hobbs, D.T. Inorganic Chemistry 
(USA), 28(5): 863-868 (8 Mar 1989). 

In concentrated NaOH solution nitrate and nitrite ions are effi- 
ciently reduced to a mixture of products including hydroxylamine 
and ammonia via an electrocatalytic process in the presence of 
cobalt complexes of 1,4,8,11-tetraazacyclotetradecane (cyclam). A 
key mechanistic role is proposed for Co!(cyclam)NO3, which is 
generated in the diffusion layer at ca. -1.3 V vs SCE. The lack of 
dependent on pH of either the catalytic peak potential or the peak 
current indicates that metal hydride intermediate species are not in- 
volved in the initial steps of the reduction process. Both Co! and 
Col!!! intermediates in the nitrate reduction are detected in collection 
experiments with a gold ring-disk electrode. 18 refs., 8 figs., 2 tabs. 
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16277 (OH/RD-88-298-K) Dam safety program: State-of- 
the-art review of dam monitoring systems. Boothby, R.A. 
(Ontario Hydro, Toronto, ON (Canada)). Ontario Hydro Research 
Div., Toronto, ON (Canada). 6 Jul 1989. 89p. (MICROLOG—89- 
06336). Available from PC Ontario Hydro Research Division, 
Records Clerk, Bidg. KR 107, 800 Kipling Ave., Etobicoke, ON, 
CAN M8Z 5S4; MF CANMET/TID, Energy, Mines and Resources 


ERA Vol. 15, No. 7 69 





13 HYDRO ENERGY 


Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $10.00 CAN; MF $10 CAN. 

A review of the dam monitoring practices of some dam building 
countries/utilities of the world has been completed. Information has 
been provided on the parameters monitored, the people responsi- 
ble for monitoring, the types of instruments installed, the frequency 
of monitoring, and where possible, the performance of the monitor- 
ing system and of the individual instruments. The general practice 
seems to dictate the installation of at least some instrumentation in 
all large dams, with great emphasis placed on the value of visual 
inspection. Small dams seem to be monitored primarily by visual 
inspection only, with basic instrumentation installed if the dam falls 
into a high risk category or if a potential failure is likely. This report 
compares Ontario Hydro’s instrumentation practices with those of 
other utilities and countries. Generally, the emphasis seems to be 
placed on the measurement of seepage, displacements, and pore 
pressures. These respective parameters are most commonly mea- 
sured by use of weirs, pendulums and geodetic surveys, and 
various types of piezometers. Although the frequency of monitoring 
is site-specific, the instrument readings are usually taken by re- 
gional or local personnel, and sent to a central processing centre 
where the results are reviewed and analyzed. 28 refs., 2 figs., 31 
tabs. 


16278 (OH/RD-89-174-K) Decew Falls GS [generating sta- 
tion}: Measuring weir concrete condition survey. McCoim, E.J. 
(Ontario Hydro, Toronto, ON (Canada)). Ontario Hydro Research 
Div., Toronto, ON (Canada). 4 Aug 1989. 15p. (MICROLOG-—89- 
06332). Available from PC Ontario Hydro Research Division, 
Records Clerk, Bldg. KR 107, 800 Kipling Ave., Etobicoke, ON, 
CAN M8Z 5S4; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $10.00 CAN; MF $10 CAN. 

A survey was carried out to assess the condition of the concrete 
in the Decew Falls generating station measuring weir. The survey 
consisted in drilling concrete cores from selected areas and in the 
visual inspection of the structure. Based on the visual assessment 
and on the testing of the cores for absorption of water, compres- 
sion strength and density, the concrete in the east abutment wall 
appears to be of good quality, while that in the centre pier is exten- 
sively cracked to a depth of at least 1290 mm from the top of the 
deck. Of concern, however, are the cracks observed in the abut- 
ment walis. Cracking of the deck was also noted, particularly in a 
zone 40 to 130 mm below the top surface. Because of the fast 
flowing water, some sections of the structure were unaccessible. It 
is, therefore, recommended that an inspection be made of the 
abutment walls and the centre pier at and below the waterline. The 
underside of the deck should also be inspected at the same time. 
7 figs., 1 tab. 
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Refer also to citation(s) 16284, 16286, 16746 


16279 (E/WSC-89-05710) Historical streamflow summary, 
Saskatchewan, to 1988. Environment Canada, Ottawa, ON 
(Canada). Water Survey of Canada. 1989. 433p. (MICROLOG-89- 
05710). Available from PC Environment Canada, Document, Text 
and Library Services, Terrasses de la Chaudiere, 10 Wellington St., 
Ottawa, Ont., CAN K1A 0H3; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC N/C; MF $10 CAN. 

A summary is presented of monthly and annual mean discharges, 
and annual extremes of discharge, for rivers in Saskatchewan for 
which streamflow data to 1988 inclusive have been collected. Data 
are presented for the entire period of record, as far back as the 
late 1800s, when stream measurement work was carried out in 
connection with irrigation surveys. In 1920 hydrometric surveys 
were transferred to the federal Dominion Water Power Branch, and 
survey work continued to be done by the federal government. Cur- 
rent survey data are collected in cooperation with the provincial 
government, assisted by other public agencies and private organi- 
zations concerned with water resources. This document also 
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contains descriptive information about gauging stations, such as lo- 
cation, drainage area, and whether the flow is natural or regulated. 
Data are arranged alphabetically by name of gauging station. 


16280 (E/WSC-—89-05718) Historical streamflow summary, 
Manitoba, to 1988. Environment Canada, Ottawa, ON (Canada). 
Water Survey of Canada. 1989. 297p. (MICROLOG-89-05718). 
Available from PC Environment Canada, Document, Text and 
Library Services, Terrasses de la Chaudiere, 10 Wellington St., Ot- 
tawa, Ont., CAN K1A OH3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC N/C; MF $10 CAN. 

A summary is presented of monthly and annual mean dis- 
charges, and annual extremes of discharge, for rivers in Manitoba 
for which streamflow data to 1988 inclusive have been collected. 
Data are presented for the entire period of record, as far back as 
1911, when the Winnipeg River Power survey was commenced by 
the Dominion Water Power Branch. Later survey work was con- 
ducted by the Manitoba Hydrographic Survey and by the federal 
government. Current survey data are collected in cooperation with 
the provincial government, assisted by other public agencies and 
private organizations concerned with water resources. This docu- 
ment also contains descriptive information about gauging stations, 
such as location, drainage area, and whether the flow is natural or 
regulated. Data are arranged alphabetically by name of gauging 
station. 


16281 (E/WSC-89-05720) Historical streamflow summary, 
Atlantic provinces, to 1988. Environment Canada, Ottawa, ON 
(Canada). Water Survey of Canada. [1990]. 286p. (MICROLOG— 
89-05720). Available from PC Environment Canada, Document, 
Text and Library Services, Terrasses de la Chaudiere, 10 Welling- 
ton St., Ottawa, Ont., CAN K1A OH3; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 

A summary is presented of monthly and annual mean 
discharges, and annual extremes of discharge, for rivers in New- 
foundiand and Labrador, New Brunswick, Nova Scotia, and Prince 
Edward Island for which streamflow data to 1988 inclusive have 
been collected. Data are presented for the entire period of record, 
as far back as 1915 in Nova Scotia, when hydrometric investiga- 
tions were conducted by the Dominion Water Power Branch in 
cooperation with the Nova Scotia Water Power Commission. Later 
on, survey operations were conducted in these Atlantic provinces 
by the federal government. Current survey data are collected in co- 
operation with the provincial governments, assisted by other public 
agencies and private organizations concerned with water re- 
sources. This document also contains descriptive information about 
gauging stations, such as location, drainage area, and whether the 
flow is natural or regulated. Data are arranged alphabetically by 
name of gauging station within each province. 


16282 (TVA/WR/WOQ-89/6) A water quality index for large 
southeastern reservoirs. Butkus, S.R. (Tennessee Valley Author- 
ity, Chattanooga, TN (USA). Water Quality Dept.); Anderson, D.W. 
Tennessee Valley Authority, Chattanooga, TN (USA). Div. of Water 
Resources; Tennessee Valley Authority, Chattanooga, TN (USA). 
Water Quality Dept. Sep 1989. 58p. Sponsored by Tennessee Val- 
ley Authority. Order Number DE90006574. Available from NTIS, 
PC AO4/MF A01 - OSTI. 

A water resources agency, is responsible for managing the re- 
sources entrusted to it. It also must communicate information to 
the public and decision makers which is simple enough to under- 
stand and apply without loosing its technical validity. This paper 
discusses managing resources on behalf of the public requiring 
accountability, demonstrating results in terms useful and under- 
standable, drawing comparisons and contrasts between water 
bodies, and being able to answer some of the basic questions 
asked by nonprofessionals. 23 refs., 11 figs., 5 tabs. 


16283 (TVA/WR/WO-89/7) Reservoir embayments as po- 
tential units for water quality management. Butkus, S.R. 
(Tennessee Valley Authority, Chattanooga, TN (USA). Water Qual- 
ity Dept.). Tennessee Valley Authority, Chattanooga, TN (USA). 
Div. of Water Resources; Tennessee Valley Authority, Chattanooga, 





TN (USA). Water Quality Dept. Dec 1989. 99p. Sponsored by Ten- 
nessee Valley Authority. Order Number DE90006576. Available 
from NTIS, PC AO5/MF A01 - OSTI. 

The purposes of this study were to compile basic information on 
the 133 large embayments of TVA reservoirs that support naviga- 
tion and to provide recommendations on the use of embayments 
as potential water quality management units. 22 refs., 13 figs., 16 
tabs. 
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16284 (OH/RD-89-160-K) Ear Falls GS [generating station): 
Evaluation of concrete cores. McColm, E.J. (Ontario Hydro, 
Toronto, ON (Canada)). Ontario Hydro Research Div., Toronto, ON 
(Canada). 4 Aug 1989. 31p. (MICROLOG-89-06331). Available 
from PC Ontario Hydro Research Division, Records Clerk, Bidg. 
KR 107, 800 Kipling Ave., Etobicoke, ON, CAN M8Z 5S4; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC $10.00 CAN; MF 
$10 CAN. 

The concrete portions of six cores drilled through the Ear Falls 
generating station powerhouse into the bedrock were evaluated. 
The cores were found to represent three different types of con- 
crete, probably corresponding to different periods of construction of 
the station. Although the cores were retrieved in short sections, a 
borehole camera survey did not reveal extensive cracking of the 
concrete. A petrographic examination of polished and thin sections 
revealed that the majority of the aggregate is not reactive; how- 
ever, reactive chert, making up less than 2% of the aggregate, is 
present. 1 ref., 13 figs. 


1305 Economic, Industrial and Business Aspects 


16285 (IE-MOEI-88/0100, pp. 42) United Nations pro- 
grammes for the establishment of small-scale hydropower 
projects in developing countries. Beredjick, N. (United Nations, 
Technical Co-operation for Development Dept., Natural Resources 
& Energy Div., New York, NY, USA); Leo, E.K. Ministry of Energy 
and Infrastructure, Jerusalem (Israel). Jun 1988. (CONF-880609-: 
Energy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

A description of programs of the United Nations Department of 
Technical Cooperation for Development to establish small-scale 
hydropower projects in developing countries includes site identifica- 
tion, feasibility and design studies and plant construction and 
commissioning. The approach emphasizes the need to reduce 
electricity supply costs in isolated areas, as a substitute for expen- 
sive fossil fuels, especially diesel oil. Survey methodologies are 
examined, as are the economic factors in comparing schemes 
without interconnection and larger schemes based on grids. The 
scope for local participation is particularly considered in selecting 
the technologies to be used. Details and local features are de- 
scribed for schemes in: Tanzania, Mozambique, Sudan, Ethiopia, 
Fiji, Somalia, Dominican Republic, Solomon Islands, Bolivia, Sierra 
Leone, Indonesia and Zambia. General recommendations are 
made for the formulation of such schemes and for the adaptation 
of readily available technologies for implementing them. (RP) 


1306 Environmental Aspects 


16286 (OH/RD-89-178-K) Zero counts In fish entrainment 
surveys. Bartlett, S.A. (Ontario Hydro, Toronto, ON (Canada)). On- 
tario Hydro Research Div., Toronto, ON (Canada). 18 Jul 1989. 
13p. (MICROLOG—89-06317). Available from PC Ontario Hydro 
Research Division, Records Clerk, Bldg. KR 107, 800 Kipling Ave., 
Etobicoke, ON, CAN M8Z 5S4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC $10.00 CAN; MF $10 CAN. 

Zero counts in fish entrainment surveys occur frequently, but can 
lead to large variations in the estimates of total entrainment. One 
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objective in designing a survey is, therefore, to minimize the proba- 
bility of obtaining zero counts in the data. A first step towards 
meeting this objective is to determine the causes of zero counts. A 
small study was carried out at Pickering Nuclear Generating Sta- 
tion in 1988 to help in this respect. Analysis showed that zero 
counts can occur due to short sample times, small numbers of 
larvae or eggs, and that larvae or eggs occur in patches. The Pois- 
son distribution and the delta-lognormal mixing distributions appear 
to describe the distribution of larvae or eggs very well. Increasing 
the sampling times contributes to reducing the probability of obtain- 
ing zero counts. 5 refs., 1 fig., 6 tabs. 


16287 (TVA/RDG/EQS—89/3) Tennessee Valley Authority 
environmental assessment: Nickajack Project: Modification to 
safely pass the probable maximum flood. Tennessee Valley Au- 
thority, Knoxvilie, TN (USA). Power Engineering and Construction. 
Jul 1989. 28p. Sponsored by Tennessee Valley Authority. Order 
Number DE90006575. Available from NTIS, PC AO3/MF A011 - 
OSTI. 

In order to meet present day hydrologic criteria, Nickajack re- 
quires modification to safely pass the probable maximum flood; 
either the embankments would need to be raised to prevent over- 
topping, the spillway capacity increased, or some combination of 
these. This paper discusses these alternatives as well as the pos- 
sible environmental consequences. 


1307 Power-Conversion Systems 


16288 (HE-89-05616) Crossflow turbine developments and 
testing ultra-low head hydro applications: Executive summary. 
Taylor, J. Highquest Engineering, Inc., Vancouver, BC (Canada). 
15 Aug 1987. 86p. Contract EMR 51SZ.23216-6-6156. 
(MICROLOG—89-05616). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This project was concerned with assessing sloped blades as a 
means of improving the torque characteristics of the vertical axis 
Darrieus-type hydraulic turbine. A mathematical model was 
designed to project turbine performance with sloped blades. A vari- 
able geometry turbine was extensively tested in a flume tank. 
Theoretical and experimental tests were compared. Theoretical 
analysis using the model indicated that a sloped bladed Darrieus 
type turbine would give a far smoother torque pattern than a verti- 
cal bladed type, though at the expense of some power ioss. 
Results were closely linked to the degree of slope. Experimental 
work showed that, although the trends of torque smoothing and 
power loss were apparent, the first phase projections of pertor- 
mance were not attained and were less than satisfactory. There 
was significant disagreement between experiment and theory. 
Experimental data were used in an attempt to set the correct pa- 
rameters for the theoretical mode! but it still did not prove possible 
to obtain good agreement between experiment and theory. Ques- 
tions remain about the validity of the computer model for predicting 
performance of turbines of the size and geometry used in these 
laboratory tests. 47 figs., 7 tabs. 
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16289 (ABLT-—89-05664) Assessment of the need for new 
controls for solar bulldings. Chapin, H.D. (ABL Technologies 
Ltd., Victoria, BC (Canada)); Chapin, F.W. ABL Technologies Ltd., 
Victoria, BC (Canada). 29 Aug 1986. 92p. Contract EMR OSZ85- 
00206. (MICROLOG—89-05664). Available from PC Energy, Mines 
and Resources Canada, Communications Branch, 580 Booth St., 
Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The use of controllers for solar buildings is assessed in the con- 
text of existing control strategies and present trends in solar 
building design. The objective of the project was to outline the 
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state-of-the-art controllers for solar buildings and to suggest 
requirements for future controllers that could be developed to opti- 
mize energy use and comfort in solar buildings. Data for the report 
were drawn from a survey of representatives of the solar building 
industry, a survey of controls manufacturers, and in-house re- 
search on microprocessor controller technology. The findings 
indicate that there is an increasing emphasis on solar building de- 
sign that combines several energy strategies. Occupant comfort is 
also an important use for control systems. Programmable 
controllers, which can manage aspects of the building such as day- 
lighting, in addition to heating and cooling, were found to be 
advantageous for many buildings but their use is hampered by 
problems in the available technology with reliability, limited control 
logic, and user interface. Requirements for new controllers for solar 
building have been suggested. It is concluded that the technology 
for controls for solar buildings is rapidly changing and at present a 
combination of more accessible information and improved con- 
troliers promises significant increase in energy efficiency and 
comfort in solar buildings. 70 refs., 16 figs. 


16290 (BGUN-ASCU-87-13, pp. 35-46) The Ben-Gurion 
Sede Boger Test Center for Solar Electricity Generating Tech- 
nologies: goals and programs. Glueckstern, P. (Ministry of 
Energy & Infrastructure, Jerusalem, (Israel)). Ben-Gurion Univ. of 
the Negev, Sde Boger (israel). J. Blaustein Inst. for Desert Re- 
search. 1987. (CONF-8702183-: 2. Sede Boger symposium on 
solar electricity production, Sede Boger (Israel), 25 Feb 1987). In 
Proceedings of the second Sede Boger symposium on solar elec- 
tricity production. Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic iniormation. 

The aims and operational plans of the Ben Gurion Test Center 
for Solar Electricity Generating Technologies are summarized. In 
the light of Israel's intention to generate 200-500 MW of solar elec- 
tricity by the year 2000, the Center is designed to enable promising 
technologies to be evaluated and compared under identical condi- 
tions and through a common data logging and processing system. 
Site features include a meteorological recording system and 
physical infrastructure including electrical and water supplies, mea- 
surement systems, office accommodation. Among the criteria which 
qualify a project for testing at the site are: the technology is past 
the applied research stage, the test installation is available for a 2- 
year test program, the promoter must be able to implement the test 
pregram and foreign participants should collaborate with a local 
company. (RP) 


16291 (IE-MOEI-88/0102) Renewable energy in developing 
countries. An international workshop. Ministry of Energy and 
Infrastructure, Jerusalem (Israel). 12 Jun 1988. vp. (CONF- 
8806247-: International workshop on renewable energy in 
developing countries, Kiryat Anavim (Israel), 12-17 Jun 1988). 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

The workshop papers are bound in a looseleaf file. 

Twenty nine papers were presented in sessions devoted to: (a) 
Policy and financial issues (b) Solar energy (c) Wind energy (d) 
Biomass energy (e) Experience gained. A separate abstract has 
been prepared for each paper. (RP) 
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16292 (BGUN-ASCU-87-13, pp. 155-158) Solar radiation 
distribution sensor. Appelbaum, J. (Tel Aviv Univ., Engineering 
Faculty, (Israel)); Weiss, R. Ben-Gurion Univ. of the Negev, Sde 
Boger (israel). J. Blaustein Inst. for Desert Research. 1987. 
(CONF-8702183—: 2. Sede Boger symposium on solar electricity 
production, Sede Boger (israel), 25 Feb 1987). In Proceedings of 
the second Sede Boger symposium on solar electricity production. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Extended abstract 
of poster session paper. 

A solar radiation distribution sensor containing a plurality of indi- 
vidual directional solar radiation detectors (in our case, 24 solar 
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cells), positioned evenly on a hemispherical body-member, was de- 
signed to intercept directional solar radiation emanating from the 
sky. In addition, the sensor would supply the common radiation 
data of the conventional instruments, as well as solar radiation data 
on various tilts and azimuthal surface angles. The performance of 
the sensor was tested and compared with the measurements of the 
standard instruments, and a good agreement was obtained. The 
sensor may be used by meteorological and research institutions 
and also in solar energy engineering applications. (author) 1 ref. 


16293 (BGUN-ASCU-87-13, pp. 171-176) A method for 
monitoring insolation in remote regions. Faiman, D. (Ben- 
Gurion Univ. of the Negev, J. Blaustein Desert Research Inst., 
Sede Boger, (Israel)); Zemel, A.; Zangvil, A. Ben-Gurion Univ. of 
the Negev, Sde Boger (israel). J. Blaustein Inst. for Desert Re- 
search. 1987. (BGUN-ASCU-87-10;CONF-8702183—-: 2. Sede 
Boger symposium on solar electricity production, Sede Boger (Is- 
rael), 25 Feb 1987). In Proceedings of the second Sede Boger 
symposium on solar electricity production. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Extended abstract 
of poster session paper. 

A method is proposed for measuring the beam and diffuse 
components of solar radiation via the use of a set of fixed pyra- 
nometers tilted in various orientations. A detailed error analysis 
was performed for the two casts of 3 and 4 pyranometers and it 
was shown how orientations may be found such that the resultant 
errors on the derived beam and diffuse components may be ex- 
pected to be of comparable magnitude to the errors associated 
with the pyranometers themselves. Attention was drawn to the fact 
that certain anisotropic modeis for the diffuse component may be 
recast - via the definition of “effective” beam and diffuse compo- 
nents - in such a manner that they take on the mathematical 
simplicity of an isotropic model. (author) 1 fig., 2 tabs., 7 refs. 


16294 (BGUN-ASCU-87-13, pp. 191-194) Solar beam radia- 
tion available for concentrating solar collectors in the Beer 
Sheva region. Kudish, A.|. (Ben-Gurion Univ. of the Negev, Solar 
Energy Lab., Chemical Engineering Dept., Beersheva, (israel)); 
lanetz, A. Ben-Gurion Univ. of the Negev, Sde Boger (Israel). J. 
Blaustein Inst. for Desert Research. 1987. (CONF-8702183—: 2. 
Sede Boger symposium on solar electricity production, Sede Boger 
(Israel), 25 Feb 1987). In Proceedings of the second Sede Boger 
symposium on solar electricity production. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Extended abstract 
of poster session paper. 

An Eppley pyrheliometer connected to an Eppley Electronic Inte- 
grator, Model 413-6140 has been used since Mar 1983 to measure 
normal incidence solar radiation (beam radiation) at the Ben Gurion 
University Solar Energy Laboratory's meteorolgical station. Cumu- 
lative radiation values are printed on an hourly basis. At present 
the accumulated data are insufficient to determine monthly or daily 
average values, but sufficient data have been accumulated to de- 
termine the average seasonal daily values for normal incidence 
solar radiation in the Beer Sheva region. Equations are presented 
which enable conversion of results measured with each of five 
types of collectors to be converted to values appropriate to the 
other types. The five types of collectors are: two-axis tracking, hor- 
izontal east-west axis with a single daily adjustment so that the 
surface is normal to the noon solar beam, and horizontal east-west 
axis with continuous adjustment to minimize the angle of incidence, 
horizontal north-south axis with continuous adjustment to minimize 
the angle of incidence, and north-south axis parallel to the earth’s 
axis with continuous adjustment. (RP) 4 tabs. 


16295 (BGUN-ASCU-87-13, pp. 203-206) Fluctuations in 
pertormance of photovoltaic systems. Zarmi, Y. (Ben-Gurion 
Univ. of the Negev, J. Blaustein Desert Research Inst., Sede Bo- 
ger, (israel)). Ben-Gurion Univ. of the Negev, Sde Boger (Israel). J. 
Blaustein Inst. for Desert Research. 1987. (CONF-8702183-: 2. 
Sede Boger symposium on solar electricity production, Sede Boger 
(Israel), 25 Feb 1987). In Proceedings of the second Sede Boger 
symposium on solar electricity production. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 
Order with complete bibliographic information. 





An estimate of the effect of random fluctuations in insolation on 
standard deviation of the performance of photovoltaic systems is 
presented. This is important for predicting the average performance 
of a new plant, on the basis of past climatic data. The deviation af- 
fects the economic assessment of the long-term performance of a 
system and determines the statistical significance of short-duration 
tests. Calculations based on the assumption that the hourly radia- 
tion is a random variable lead to the results that the relative error 
in calculating the output for one week is up to 10% and that for 
one year is 1-2%. (RP) 5 refs. 


16296 (MOEI-RD-55-88) Investigation of the distribution of 
solar energy in Israel: establishment of a station network and 
creation of a data base for insolation and related meteorologi- 
cal measurements. Part 1 - Negev. Final report, 1st year. 
Faiman, D.; Feuermann, D.; Ibbetson, P.; Mannes, A.; Zangvil, A.; 
Zemel, A. Ministry of Energy and Infrastructure, Jerusalem (israel). 
Research and Development Div.; Israel Meteorological Service, Bet 
Dagan (Israel); Ben-Gurion Univ. of the Negev, Sde Boger (israel). 
J. Blaustein Inst. for Desert Research. Nov 1988. 32p. (In Hebrew 
and English). Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, legends of some tables and included reprints in 
English. The reprints are: "A method for monitoring insolation in 
remote regions”, Faiman, D., Zemel, A. and Zangvil, A., Solar En- 
ergy, v. 38, n. 5, 1987, pp. 327-33 and "A multipyranometer 
method for measuring the solar radiation components: first results”, 
Faiman, D., Feuermann, D., Ibbetson, P. and Zemel, A., presented 
at Alternative Energy Sources Today and for 21st Century, Interna- 
tional Conference, Brioni, 5-8 October 1988. Part of the project was 
subcontracted to the Israel Meteorological Service, Bet Dagan. 

The Israel Meteorological Service instrumented (or completed 
instrumentation at) the stations: Arad, Beer Sheva, Eilat, Sede Bo- 
ger, Sedom and Yotvatah. Only Beer Sheva provided a complete 
data set for the year 1987. All software was completed that will en- 
able the data trom these stations to be: (a) re-formatted so as to 
be compatible with computer programs that can access the USA 
SOLMET data and (b) printed in the form of monthly summary 
sheets. The multipyranometer instrument - a device with no moving 
parts, designed to enable the measurement of direct beam and dif- 
fuse solar radiation components in regions where the conventional 
instrumentation can not receive daily attention - was constructed 
and checked out. Preliminary comparison between its output and 
that of a tracking pyrheliometer yielded excellent agreement on 
clear days. Further work is necessary to produce a reliable algo- 
rithm for cloudy conditions. (author) 14 tabs., 19 refs. 
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16297 (IE-MOEI-88/0100, pp. 30) The European collector 
and system testing group: a concerted action of the Commis- 
sion of the European Communities. Gilliaert, D. (CEC - Joint 
Research Centre, Ispra, Italy); Aranovitch, E.; Gillett, W.B.; Bates, 
J.E.; Antinucci, M. Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Jun 1988. (CONF-880609—: Energy 88: 2. International 
congress and exhibition on energy, Tiberias (Israel), 5-10 Jun 
1988). In Energy 88. The 2nd international congress and exhibition 
on energy. Abstracts. Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Abstract only. 

Over 20 European laboratories participate in the work of the Eu- 
ropean Collector and System Testing Group, which is coordinated 
by the European Communities Commission’s Joint Research Cen- 
ter. The use of active and passive solar systems will require an 
extensive normative activity in the building construction field, where 
the rules of the art play an essential role. The Testing Group has 
already been active for 10 years in the field of testing of thermal 
performance, durability and reliability of the various systems, and 
has recommended test methods which have been widely used by 
the International Standards Organization, national standards insti- 
tutes and the European Board of Agreement. During the 4 years to 
Dec 1987 methods were developed for thermal performance pre- 
diction and durability testing for unglazed and air collectors and for 
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domestic solar hot water systems. The paper will give an overview 
of different activities and typical results will be illustrated. (RP) 


16298 (IE-MOE!-88/0100, pp. 59) A financial model for 
large scale solar power systems. Francois, P. (Luz International 
Ltd., Los Angeles, CA, (USA)); Pinto, J.; Zilka, Y. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COST] P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Luz International has commissioned five privately financed solar 
power plants, totalling 140 MW net, in California where it plans 
seven more, totalling 460 MW, between 1989 and 1992. It is diffi- 
cult for utilities to make large investments in new technology. 
Consequently, Luz developed and implemented a new financial 
model, based on forming a special entity to own and operate the 
plant and attracting financing from third parties on the basis of a 
power purchase contract with an electric utility. Luz plans to use a 
similar model for a project in Eilat, Israel and possibly in other 
countries, including Spain. Essential conditions for such large-scale 
private financing include: (a) legal acceptability of private electricity 
generation and long-term power purchase agreements based on 
the utility's marginal costs, (b) a long-term performance guarantee 
from the project promoter, (c) a suitable investment climate. Long- 
term debt for Luz projects normally forms 50% of the investment 
and bears commercial interest rates over 12-20 years. Above- 
average returns over the 30-year project life and pay-back within 8 
years are necessary to attract investment. The model allows a re- 
turn on private capital which normally exceeds the utility's cost of 
funds, and so does not necessarily present the least-cost power 
generation possibility for the utility. However, its intrinsic advan- 
tages include: (a) saving of financial resources for the utility, (b) 
allowing the utility to lower its marginal costs, (c) providing an 
economics- and profit-based motivation for developing renewable 
energy sources. (RP) 


16299 (IE-MOEI-88/0100, pp. 113) Sale of energy from so- 
lar sources for partial substitution of fossil fuel or electric 
power in hot water supply installations. Adel, S. (Paz Oil Co. 
Ltd., Haifa, (Israel)). Ministry of Energy and Infrastructure, 
Jerusalem (israel). Jun 1988. (CONF-880609-: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

Solar energy can economically replace a substantial fraction of 
the conventionally supplied energy used to heat water. Adequately 
designed systems for specific uses allow the investor a short pay- 
back period, even when the energy generated by the solar system 
is sold to the customer at a discount price and in parallel with his 
existing conventional supply. Further advantages include reduced 
maintenance and longer lifetimes for the existing systems. Among 
the criteria which demand consideration for successful implementa- 
tion of the energy sale method are: (a) the type of customer and 
energy use pattern, (b) the annual efficiency of the solar collector, 
(c) the annual insolation on the collector, (d) the utilization factor, 
(e) the annual operation and maintenance costs, (f) the cost of the 
equivalent fuel or electricity, (g) the net boiler efficiency and (h) the 
annual interest and depreciation charges. Examples of adequate 
systems, using proprietary solar collectors, are presented. It is con- 
cluded that solar installations, in most cases, are competitive with 
small electrically heated or liquid-fuel-burning boilers. The same 
applies in systems where the fuel use pattern or the intrinsic de- 
sign does not allow a high energy efficiency. (RP) 


16300 (IE-MOE!-88/0100, pp. 130) A set of generalized pa- 
rameters for summarizing the performance of solar electricity 
generating systems. Roy, A.S. (Ben-Gurion Univ. of the Negev, 
Chemical Engineering Dept., Beersheva, Israel); Halperin, A.; 
Eisenberg, D.; Ganan, Y. Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Jun 1988. (CONF-880609-: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
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exhibition on energy. Abstracts. Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

Solar energy systems incur high investments. Hence their cost- 
effectiveness strongly relies on their productivity in converting the 
solar radiation into a usable form and transporting it to a customer. 
However, the productivity, when measured by way of conversion 
efficiency or energy density, etc., is strongly influenced by local 
conditions and by many, widely varying particularities of each 
specific system. For instance, some solar electricity generating sys- 
tems incorporate the use of fossil fuel as an important part of the 
total energy input, while other systems do not use any fossil fuel. 
How then should the net solar contribution be measured in each 
case? Various developers invoke quite different approaches to this 
question, with consequently very different results. Another problem 
is that various technologies match different collector types and an- 
gles, and operate only at radiation levels above certain thresholds, 
which may vary widely from one case to another. Many such varia- 
tions have been identified and studied. The problem is solved by 
defining an improved set of generalized and normalized parame- 
ters, which equally apply to various systems and localities, thus 
enabling the assessment of different technologies on a common 
denominator. A full record of the work, including examples of the 
application of the method to several solar-electricity generating sys- 
tems is outlined. (RP) 


16301 (IE-MOEI-GSI-86/0001) Economic production of 
steam and electricity from solar energy in the Negev. Roy, A.; 
Ganan, Y. Israel Chemicals Ltd., Tel Aviv (israel); Ministry of En- 
ergy and Infrastructure, Jerusalem (israel). Geological Survey of 
Israel. 1986. 6p. (In Hebrew). (CONF-8612180—: 8. meeting of the 
Israeli Organization for the Advancement of Ore Engineering, 
Ashkelon (Israel), 29 Dec 1986). Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

The report provides a comparison from technical and economic 
points of view of different solar energy conversion systems for the 
production of steam and electricity. A prominent system is the par- 
abolic dish collector concentrator which tracks the sun and can 
produce steam at temperatures of 400 to 500 degrees C. The re- 
port surveys different designs of the parabolic system, and gives 
an estimate for the cost of a solar power station in the Negev, us- 
ing the parabolic concentrator system. (EHN) 3 ills., 2 refs. 
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Refer also to citation(s) 16294, 16296, 16299, 16367, 17053, 
17150, 17155, 17165, 17433, 17446 


16302 (AEC/WNRE-89-05629) Critical review of photo- 
voltaic research and development. Vikis, A.C. (Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada)); Garisto, F.; Card, H.C.; Kao, 
K.C.; McLeod, R.D. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment; Manitoba 
Univ., Winnipeg, MB (Canada). Dept. of Electrical Engineering. 10 
Aug 1987. 95p. Contract EMR 23216-6-6107. (MICROLOG-89- 
05629). Available from PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ottawa, ON, CAN K1A 
0E4; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada KiA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

This study examines technological and other related develop- 
ments in photovoltaics, and assesses the prospects of future 
applications of this technology to generate electricity at costs com- 
petitive with conventional means. Photovoltaics is also examined 
from a Canadian perspective and recommendations are provided 
for an appropriate R&D strategy to maximize the benefits from this 
technology in Canada. The study concludes that significant 
scientific and engineering advances are still required before photo- 
voltaics can be considered an economically viable method of 
generating electricity; however, recent advances in thin-film solar 
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cells make this goal seem more realistic and near-term. It also rec- 
ommends that Canada should embark on a mission-oriented 
national program in photovoltaics in order to maximize benefits 
from present and future applications of this technology at home 
and abroad. 137 refs., 13 figs., 2 tabs. 


16303 (BGUN-ASCU-87-13) Proceedings of the second 
Sede Boger symposium on solar electricity production. 
Faiman, D. (ed.). Ben-Gurion Univ. of the Negev, Sde Boger (is- 
rael). J. Blaustein Inst. for Desert Research. 1987. 210p. 
(CONF-8702183—: 2. Sede Boger symposium on solar electricity 
production, Sede Boger (Israel), 25 Feb 1987). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The 22 papers which were presented at the Symposium are 
included. The subjects covered include: Israel’s policy in energy re- 
search, the functions of the Sede Boger Test Center, solar energy 
research programs at various Israeli institutions and companies, 
the development and manufacture of solar cells, and performance 
studies of various solar generating systems. The volume includes a 
list of participants. (RP) 17 figs., 21 tabs., 1 map, 43 refs. 


16304 (BGUN-ASCU-87-13, pp. 47-57) Photovoltaics re- 
search at the Israel Electric Corporation. Weiner, D. (israel 
Electric Corp. Ltd., Haifa (Israel)). Ben-Gurion Univ. of the Negev, 
Sde Boger (israel). J. Blaustein Inst. for Desert Research. 1987. 
(In English and Hebrew). (CONF-8702183-—: 2. Sede Boger sym- 
posium on solar electricity production, Sede Boger (israel), 25 Feb 
1987). In Proceedings of the second Sede Boger symposium on 
solar electricity production. Available trom COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information; Legends of some 
graphs in Hebrew and English. 

The information in the paper is presented graphically. Between 
1950-1986 the cost of electricity from crystalline cells from $600 to 
$5 per peak watt. The electrical efficiencies of amorphous, crys- 
talline and concentrator cells are predicted to rise from their current 
levels of 5-15% to about 20% by 1995, compared with the approxi- 
mately 40% of fossil-fuelled power stations. Graphs which show 
the effects of tracking on radiation energy collection and perfor- 
mance and time-degradation curves of amorphous cells are 
presented. (RP) 3 figs. 


16305 (BGUN-ASCU-87-13, pp. 159-164) On the spectral 
response of GaAs photovoltaic devices. Aharoni, H. (Ben- 
Gurion Univ. of the Negev, Electrical & Computer Engineering 
Dept., Beersheva, (Israel)). Ben-Gurion Univ. of the Negev, Sde 
Boger (Israel). J. Blaustein Inst. for Desert Research. 1987. 
(CONF-8702183-: 2. Sede Boger symposium on solar electricity 
production, Sede Boger (Israel), 25 Feb 1987). In Proceedings of 
the second Sede Boger symposium on solar electricity production. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Extended abstract 
of poster session paper. 

In theoretical work, the spectral response of a photovoltaic (pv) 
device can yield information on the short-circuit current, quantum 
efficiency and other electronic parameters. For practical purposes, 
as in the work described here, the spectral response can serve as 
a diagnostic tool. The aim of this work was to demonstrate the in- 
fluence on the spectral response of changes in the junction depth 
of an N*-P--P* GaAs pv device. Seven GaAs pv devices were 
fabricated under identical conditions with junction depths ranging 
from 0.075 micrometer to 1.45 micrometer. Twenty-one optical 
fiters were used to provide wavelengths ranging from 0.4 microme- 
ter to 0.9 micrometer, which is a suitable range to cover the GaAs 
bandgap of 1.43 eV at 300 K. Differing effects of junction depth 
were found for short, medium and long wavelengths, although the 
response at all wavelengths improved as the junction depth 
decreased. The strongest effects were found in the medium wave- 
length range. At short wavelengths, penetration is shallow and 
surtace effects predominate. At long wavelengths the importance of 
electrons released near the back surface increases and less of 
them are lost through recombination as the junction depth 
decreases. It is concluded that pv device performance can be im- 
proved through reduction of surface recombination effects and 
through increasing electron lifetimes by improving the material 





quality. Enhancement of the internal fields near both the front and 
back junctions is also important. (RP) 1 ref. 


16306 (BGUN-ASCU-87-13, pp. 177-180) Photoelectro- 
chemical cells: up to 200% more energy via optical boosting. 
Gordon, J.M. (Ben-Gurion Univ. of the Negev, J. Blaustein Desert 
Research Inst., Sede Boger, (israel)). Ben-Gurion Univ. of the 
Negev, Sde Boger (israel). J. Blaustein Inst. for Desert Research. 
1987. (BGUN-ASCU-87-01 ;CONF-8702183-—: 2. Sede Boger sym- 
posium on solar electricity production, Sede Boger (Israel), 25 Feb 
1987). In Proceedings of the second Sede Boger symposium on 
solar electricity production. Available from COST! P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information; Extended abstract 
of poster session paper. 

We propose a method for increasing the yearly electrical energy 
output of certain kinds of photoelectrochemical cells by close to 
200%, per photoelectrode area, without the need for expensive 
tracking systems or sensitive focussing concentrators. The method 
is optical boosting with totally stationary, inexpensive, low- 
concentration, nonimaging collectors. The best suited class of 
photoelectrochemical cells has a photoelectrode that is optically ac- 
tive on both of its sides, as well as an efficiency and stability that 
increase with temperature under typical operating conditions. (au- 
thor) 4 figs., 18 refs. 


16307 (BGUN-ASCU-87-13, pp. 187-189) A manufacturing 
process for GaAs/GaAlAs solar cells using continuous LPE 
growth. Hava, S. (Ben-Gurion Univ. of the Negev, Electrical & 
Computer Engineering Dept., Beersheva, (israel)). Ben-Gurion 
Univ. of the Negev, Sde Boger (Israel). J. Blaustein Inst. for Desert 
Research. 1987. (CONF-8702183—: 2. Sede Boger symposium on 
solar electricity production, Sede Boger (Israel), 25 Feb 1987). In 
Proceedings of the second Sede Boger symposium on solar elec- 
tricity production. Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information; Extended abstract 
of poster session paper. 

A process based on liquid phase epitaxial (LPE) growth is sug- 
gested for the manufacture of GaAs solar cells, with improved 
productivity, higher crystal growth rates and improved quality. The 
LPE growth process permits the growth of 4 separate epitaxial lay- 
ers, by the use of a vertical furnace with a rotary crucible instead 
of the conventional horizontal furnace with sliding boats. The princi- 
ple of the LPE method is the use of a rotary (multihole) graphite 
crucible to transfer a sequence of GaAlAs solutions with appropri- 
ate doping onto the slice while the temperature is gradually 
lowered within the range 870-820 degrees C. The advantages of 
the proposed method over the sliding boat are the ability to grow 
up to 25 substrates in one run cycle and improved quality of the 
grown layer. The latter is obtained by mounting Ga,;_,Al,As sub- 
strates on the 4 walls of the crucible holes. (RP) 2 figs. 


16308 (DOE/ER/13516—-1) Analysis of cyanobacterial pho- 
tosystem 2 genes by cloning and mutagenesis: Progress 
report. Purdue Univ., Lafayette, IN (USA). Dept. of Biological Sci- 
ences. [1989]. 10p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-86ER13516. Order Number DE90006581. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The major goal of this current proposal was to isolate, clone, se- 
quence and mutagenize specific proteins associated with the 
photosynthetic membrane and photosystem Il in cyanobacteria. 
The analysis of photosystem Il proteins led to investigate the 
growth of cyanobacteria under iron-deficient conditions and to de- 
tect a number of new proteins involved in the photosynthetic 
membrane. This work led to isolate proteins that are localized in 
the cytoplasmic membrane or in the cell wall membrane. 15 refs. 


16309 (IE-MOEI-88/0100, pp. 43) United States Photovoltaic 
Program. Surek, T. (Solar Energy Research Inst., Golden, CO, 
(USA)). Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Jun 1988. (CONF-880609-: Energy 88: 2. International congress 
and exhibition on energy, Tiberias (Israel), 5-10 Jun 1988). In En- 
ergy 88. The 2nd international congress and exhibition on energy. 
Abstracts. Available from COST]! P.O.B 20125, TEL-AVIV 61201. 
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The US Department of Energy's National Photovoltaics Program 
is a 5 year research plan during 1987-91 which aims to establish 
the technology base for cost-competitive photovoltaic electricity. 
Cost goals include 12 cents/kWh by the early 1990s and 6 cents/ 
kWh by the year 2000. The program is pursuing parallel develop- 
ment of flat-plate thin films, flat-plate crystalline silicon and 
concentrating collectors. The Solar Energy Research Institute and 
Sandia Laboratories manage the program, which is implemented 
through partnerships among the US Government, industry, univer- 
sities and electric utilities. An increasing number of US utilities are 
testing photovoltaics, as module efficiency, cost and reliability 
improve. This presentation will review the recent advances in pho- 
tovoltaic technology, and discuss the prospects of meeting the 
near and long-term DOE Program goals. (RP) 


16310 (IE-MOElF-88/0100, pp. 45) Solar pumped lasers. Yo- 
gev, A. (Weizmann inst. of Science, Isotope Research Dept., 
Rehovot, (Israel)). Ministry of Energy and Infrastructure, Jerusalem 
(Israel); Weizmann Inst. of Science, Rehovoth (israel). Dept. of Iso- 
topes. Jun 1988. (CONF-880609-: Energy 88: 2. International 
congress and exhibition on energy, Tiberias (israel), 5-10 Jun 
1988). In Energy 88. The 2nd international congress and exhibition 
on energy. Abstracts. Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Abstract only. 

The possible development of lasers pumped by solar radiation 
which could supply optical energy directly for applications in the 
chemical industry is under study. Since solar light is not monochro- 
matic it is possible to process it by pumping laser materials within 
a laser cavity an obtain coherent monochromatic radiation. The re- 
sulting laser light can be transferred through the atmosphere for 
short distances from the desert location where it is produced to in- 
dustrial zones. Whereas the cost of energy supplied by electrically 
pumped industrial lasers is $5-50/kWh, existing technologies en- 
able solar pumped laser light to be produced at prices comparable 
with those of electric power. Solid, liquid and gas lasers are under 
investigation; among the facilities in use are laboratory simulators 
to test preliminary concepts, a 20 kW solar furnace and a laser 
laboratory associated with a 3 MW heliostat field. (RP) 


16311 (IE-MOEI-88/0100, pp. 51) Storage and transport of 
solar energy by a thermochemical pipe. Levy, M. (Weizmann 
Inst. of Science, Rehovot, (Israel)); Levitan, R.; Rosin, H.; Adusei, 
G.; Rubin, R. Ministry of Energy and Infrastructure, Jerusalem (Is- 
rael). Jun 1988. (CONF-880609-: Energy 88: 2. International 
congress and exhibition on energy, Tiberias (Israel), 5-10 Jun 
1988). In Energy 88. The 2nd international congress and exhibition 
on energy. Abstracts. Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

Abstract only. 

Work is in progress on the reaction: CH, + CO2 = 2CO + 2H 
as a thermochemical heat pipe for storage and transport of solar 
energy. The work started in the laboratory with small scale kinetic 
measurements of the reforming and the methanation reactions on 
a Rh catalyst. Work then proceeded with a larger scale unit where 
long term experiments were run to test the stability of the catalyst 
and to detect any side reactions such as carbon deposition. The 
reactions of reforming and methanation were carried out first sepa- 
rately, then in series and then in a closed loop. The methanation 
reaction was carried out in the presence and absence of additional 
water. Experiments were then run in the 20 kW solar furnace at 
the Weizmann Institute of Science. A receiver/reactor was 
constructed consisting of an Inconel reactor tube filled with the cat- 
alyst, and inserted in a tubular receiver made of high temperature 
resistant alumina. The reactor tube was heated directly by the di- 
rect and the scattered radiation in the receiver cavity. Profiles of 
the wall and gas temperatures were obtained and the composition 
of the product gases was determined. This was done under a 
variety of total insolation conditions and the performance of this di- 
rectly heated tube was evaluated. The total power absorbed in the 
reaction, by a 50 cm long tube, was 3 kW. The temperature of the 
product gases ranged between 700 degrees C and 1,000 degrees 
C. The reactant gas flow was up to 1,500 Vh. Analysis of the re- 
sults and plans for scaling up in the central solar receiver of the 
Weizmann Institute of Science will be presented. (author) 
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16312 (IE-MOE--88/0100, pp. 62) Photoelectrochemical 
conversion of solar energy and its storage. Tenne, R. (Weiz- 
mann Inst. of Science, Materials Science Dept., Rehovot, (israel)). 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Jun 1988. 
(CONF-880609-: Energy 88: 2. International congress and exhibi- 
tion on energy, Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 
2nd international congress and exhibition on energy. Abstracts. 
Availabie from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Direct conversion of solar energy into electricity and fuels 
through semiconductor electrolyte junctions is relatively a young 
discipiine which attracted a lot of interest in the last decade. Solar 
to electrical conversion efficiencies of up to 15% using single crys- 
tals and around 8% with thin films were reported. Recently a high 
efficiency cell with in-situ storage operating at an overall efficiency 
of 11.3% was reported by our group. The main problem of such 
cells is their tendency to undergo photocorrosion. Additionally the 
pertormance of thin film cells is lower than that of photovoltaic thin 
films. Further improvements in the conversion efficiency and in the 
stability of the cells are expected. Unconventional designs which 
employ multilayer structures is a possible future direction since the 
theoretical efficiencies of such devices are appreciably higher than 
contemporary cells. Other applications which came as spinoffs of 
this field will be discussed in brief. (author) 


16313 (IE-MOEI-88/0100, pp. 73) High temperature solar 
energy research at the University of Minnesota, past and ftu- 
ture. Fletcher, E.A. (Minnesota Univ., Minneapolis, (USA)). Ministry 
of Energy and infrastructure, Jerusalem (israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. international congress and exhibition on 
energy, Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

A survey of the solarthermal studies which have been done at 
the University of Minnesota in the areas of water splitting, hydro- 
gen sulfide thermolysis, electrolysis of zinc oxide, direct reduction 
of zinc oxide with carbon, recovery of oil from shale, and the use 
of semipermeable membranes for high temperature separations is 
presented. It is anticipated that future studies will involve the gasifi- 
cation of biomass and coal by steam in fixed and fluidized beds, 
the thermolysis of hydrogen bromide, and the direct reduction of 
ores such as aluminum oxide and magnesium oxide with carbon. 
Past and future receivers and reactors will be described. (author) 


16314 (IE-MOEI-88/0100, pp. 77) Operation of a sodium re- 
flux receiver/reactor as a solar thermochemical pipe. Diver, R. 
(Sandia National Labs., Albuquerque, NM, USA); Fish, J.; Levitan, 
R.; Levy, M.; Richardson, J.; Rosin, H. Ministry of Energy and 
infrastructure, Jerusalem (Israel). Jun 1988. (CONF-880609—-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COST] P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The concept of a solar thermochemical pipe involves carrying out 
an endothermic chemical reaction in the focal zone of a solar con- 
centrating system in order to convert the solar energy into the 
enthalpy of a chemical bond. One of the most efficient ways of 
transmitting the heat to the reactor tubes is via a transfer fluid, 
such as sodium metal at its boiling temperature. In order to test the 
concept in a real solar environment, a sodium reflux receiver/ 
reactor was built in Sandia and tested in the 20 kW solar furnace 
of the Weizmann Institute of Science. The reactor performed very 
well and the sodium vapors maintained a uniform temperature in 
all the reactor tubes and acted as an efficient heat transfer fluid. 
The maximal power absorbed in two reactor tubes, connected in 
series, when carrying out a CO. reforming of methane on a Rh 
catalyst, was 8 kW. The results showed that the system can be 
controlied by regulating the flow of reactants and a constant tem- 
perature of the product gases can be maintained. Discussion of 
computer modelling of the system for design of a larger unit will be 
presented. (author) 


16315 (IE-MOEI-88/0100, pp. 132) Modeling of catalytic 
carbon dioxide reforming of methane in solar driven chemical 
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reactors. Meirovitch, E. (Weizmann Inst. of Science, Energy Re- 
search Center, Rehovot, (israel)); Segal, A.; Levi, M. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Jun 1988. (CONF- 
880609—: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The concept of converting solar energy into chemical energy is 
materialized via the endothermic catalytic reaction of carbon diox- 
ide reforming of methane, with the heat of reaction supplied by the 
sun. A theoretical model, accounting for both heat transfer through 
the reactor walls into the catalytic bed and for the overall rate (i.e., 
including both chemical and physical phenomena) of the process is 
presented. This formulation is applied to analyze experimental re- 
sults obtained with various reactors differing primarily in gecmetry, 
size and the heating mechanism (direct, indirect or integrated). The 
fit between theory and experiment is discussed in detail and impli- 
cations of this comparison, as they relate to reactor design, 
theoretical developments and future experiments are outlined. (au- 
thor) 


16316 (IE-MOE}-88/0102 vp) Photovoltaic systems - techni- 
cal aspects: social impact of small quantities of locally 
available power. Manor, A.N. (A. Manor Development & Engineer- 
ing Ltd., Omer, (israel)). Ministry of Energy and Infrastructure, 
Jerusalem (Israel). 12 Jun 1988. (CONF-8806247-: International 
workshop on renewable energy in developing countries, Kiryat 
Anavim (israel), 12-17 Jun 1988). In Renewable energy in develop- 
ing countries. An international workshop. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The present situation in many locations in developing countries 
is that there is a growing demand for electricity. In most of those 
locations the infrastructure of electrical utility grids does not exist. It 
was found that photovoltaic systems can economically provide 
electricity for small demands in remote locations. This study em- 
phasizes the necessity for specially designed systems for each 
specific purpose. A practical example illustrates how a specially de- 
signed system was successfully conducted in Israel. Unique PV 
lighting posts were installed near bus stops along the country 
roads. This project solved a severe safety problem and saved a 
significant infrastructure investment. (author) 1 tab. 


16317 (IE-MOEl-88/0102 vp) The efficiency of biosolar en- 
ergy conversion by aquatic photosynthetic organisms. Avron, 
M. (Weizmann Inst. of Science, Biochemistry Dept., Rehovot, (is- 
rael)). Ministry of Energy and Infrastructure, Jerusalem (Israel). 12 
Jun 1988. (CONF-8806247-: International workshop on renewable 
energy in developing countries, Kiryat Anavim (israel), 12-17 Jun 
1988). In Renewable energy in developing countries. An interna- 
tional workshop. Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information. 

Although photosynthesis is intrinsically highly efficient, only about 
1-3% of the incident solar radiation can be recovered in the 
synthesized organic material. In effect, this means a maximum pro- 
ductivity of 25 g of organic matter per day per square meter. In the 
case of pond-grown algae, only about 50% of the incident radiation 
is available for absorption, of which only about 25% is convertible 
to stored energy, owing to molecular process energetics. Further 
energy losses arise from the organism's inability to absorb all the 
incident energy at times of peak light intensity, from the use of en- 
ergy within the organism, from the loss of excreted products, from 
the process of photoinhibition and from the effect of ambient tem- 
perature variations on the photosynthesis process. The above 
limitations appiy to all organisms. Reported algal yields of up to 60 
g per day per square meter were probably achieved in short-term 
experiments under special conditions. (RP) 1 tab., 6 refs. 


16318 (ORF—-ES/EPS-87-23) Low power photovoltaic sys- 
tems for northern applications: Final report. Savage, J. 
(Ontario Research Foundation, Mississauga, ON (Canada)); Capo- 
raletti, O.; Elliot, R.W. Ontario Research Foundation, Sheridan 
Park, ON (Canada). 29 Oct 1987. 59p. Contract EMS 23216-6- 
6115. (MICROLOG-89-05614). Available from PC Energy, Mines 





and Resources Canada, Communications Branch, 580 Booth St., 
Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The purpose of research described in this report was to evaluate 
the suitability of battery types to provide energy storage on a 
photovoltaic power system in far northern locations. Lead- acid bat- 
teries were evaluated over a year period in a simulated northern 
environment. A photovoltaic system simulation package, PVFORM, 
was customized for northern environments and used to provide un- 
derstanding of the system. Weather data was obtained from 
estimates provided by the Atmospheric Environment Services. Sim- 
ulations were pertormed for two sites; Fort Smith, latitude 60° and 
Resolute, latitude 75°. Lead-acid industrial batteries exhibited a 
performance comparable to that of new batteries after a two year 
test. It is recommended that the model PVFORM be rewritten in 
Pascal to provide customized modelling of remote areas for the 
use of government agencies and designers. It was also recom- 
mended that more tests be done simulating extremes conditions. 7 
refs., 11 figs., 5 tabs. 


16319 (SOLTEK-89-05615) Development of a solar power 
supply for remote aquaculture operation. SOLTEK Solar Energy 
Ltd., Victoria, BC (Canada). 15 Aug 1987. 50p. Contract EMR 
23216-6-6112. (MICROLOG—89-05615). Available from PC Energy, 
Mines and Resources Canada, Communications Branch, 580 Booth 
St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The purpose of this project was to explore the potential of solar 
energy systems in the aquafarming industry. The proposed strategy 
was to design a stand-alone photovoltaic power supply to meet the 
projected power requirements of a typical farm and to evaluate the 
concept from both a practical and economic perspective. The pro- 
totype system was designed to satisfy a power budget averaging 
52 Ah per day at 12 V DC, and consisted of cabin lighting, radios, 
automatic fishteeders and water quality monitoring equipment. The 
array was specified to be 630 peak watts to meet the power re- 
quirements through the winter months. The battery bank was sized 
at 1540 Ah to provide ample reserve capacity, and to restrict the 
average depth of discharge to the top 20% of capacity to prolong 
battery life. The system was installed in December, 1986. Over a 
10-year period, the annual costs were projected to amount to 
$1,710 as compared to the estimated costs of diesel power at 
$3,215.00. Small hydro systems are less expensive than solar but 
have limited application. The conclusion was that stand-alone PV 
systems are cost-effective against fossil-fueled generators despite 
higher initial costs. This project has shown that power generation 
by photovoltaic systems is technically feasible for aquafarms, and 
that it is economically viable. 2 refs., 10 figs., 10 tabs. 


16320 Structural properties of some copper ternary com- 
pounds. Warminski, T. (Telecom Research Labs., 770 Blackburn 
Road, Clayton 3168 (Australia)); Kwietniak, M.; Giriat, W.; Kazmer- 
ski, L.L.; Loferski, JJ. pp. 572 of Ternary and multinary 
compounds. Materials Research Society, Pittsburgh, PA (1987). 
(CONF-8609160-: 7. international conference on ternary and multi- 
nary compounds, Snowmass, CO (USA), 10-12 Sep 1986). 

The authors describe several copper ternaries investigated with 
the aim of establishing their structural and physical properties as 
photovoltaic active materials for solar cell application. Crystals of 
CulnSez, CulnSe.:Cd, CulnS. and CuGaSe. were grown either by 
the chemical transport method in iodine or by the Bridgman 
method. They were characterized by: scanning electron 
microscopy (SEM) for scructure and grain size; by the energy dis- 
persive analysis of X-rays (EDAX) for composition; by electron 
microprobe (EPMA) for composition; by scanning Auger analysis 
for homogeneity with depth and position. 


16321 


Photoelectrochemistry with single quantum wells. 
Parsons, C.A. (Solar Energy Research Inst., Golden, CO (USA)); 
Peterson, M.W.; Thacker, B.A.; Turner, J.A.; Nozik, A.J. pp. 935 of 
The Electrochemical Society Spring meeting (extended abstracts). 
The Electrochemical Society, Pennington, NJ (1989). (CONF- 


890518-: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 


14 SOLAR ENERGY 
1405 Solar Energy Conversion 


Recently, results have been reported on the photoelectrochemi- 
cal behavior of superlattices used as photoelectrodes in 
photoelectrochemical cells. In all these experiments the superiat- 
tices consisted of from 20 to 200 quantum wells formed by 
alternating layers of smaller and larger band-gap semiconductors; 
the barrier thicknesses varied from values needed to form mini- 
bands and true superlattices (< 40 A) to values resulting in 
isolated multiple quantum wells (> 100 A). The authors report pho- 
tocurrent spectroscopy in a photoelectrochemical cell where the 
photoelectrode consists of a single quantum well; structured pho- 
tocurrent spectra reflecting the quantization of energy levels in the 
quantum well are observed for wells ranging in width from about 
30 A to 250 A. Photocurrent spectra are compared to photore- 
flectance and photoluminescence spectra to characterize the 
energetics of the quantum well more completely. The advantages 
of using single quantum wells instead of superlattices for studying 
hot electron effects are discussed. The problems associated with 
defining the energy level structure of thin single quantum wells are 
described; a model describing the photocurrent behavior of the sin- 
gle quantum well photoelectrode is presented. 


16322 Theory of voltammetry at semiconductor photoelec 
trodes. Santangelo, P.G. (California Inst. of Tech., Pasadena, CA 
(USA). Div. of Chemistry and Chemical Engineering); Miskelly, 
G.M.; Lewis, N.S. pp. 935 of The Electrochemical Society Spring 
meeting (extended abstracts). The Electrochemical Society, 
Pennington, NJ (1989). (CONF-890518-: 175. meeting of the Elec- 
trochemical Society, Los Angeles, CA (USA), 7-12 May 1989). 

Cyclic voltammetry has been used extensively to characterize 
the semiconductor-solution interface. However, no analytical theory 
has been proposed to predict the position and shape of the ob- 
served voltammetric waves. The authors present their model of the 
semiconductor photoelectrode with a metal electrode in series with 
a photodiode. This model is valid for cases in which the heteroge- 
neous charge transfer is not rate limiting (ie the surface 
concentrations of the redox species are Nernstian and there is no 
buildup of photogenerated carriers at the surface) and when the 
open circuit voltage (Voc) is independent of the solution redox po- 
tential. 


16323 Radiation resistance and comparative pertormance 
of ITO/nP and N/P InP homojunction solar cells. Weinberg, |. 
(NASA Lewis Research Center, Cleveland, OH (US)); Swartz, 
C.K.; Hart, R.E. Jr.; Coutts, T.J. pp. 1671 of Twentieth IEEE photo- 
voltaic specialists conference, 1988. IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880965-—: 20. IEEE photovoltaic 
specialists conference, Las Vegas, NV (USA), 26-30 Sep 1988). 

The radiation resistance of ITO/InP cells processed by DC mag- 
netron sputtering is compared to that of standard eta/rho InP and 
GaAs homojunction cells. After 10 MeV proton irradiations, itt is 
found that the radiation resistance of the present [TO/IinP cell is 
comparable to that of the eta/rho homojunction InP cell and that 
both InP cell types have radiation resistance significantly greater 
than GaAs. The relatively lower radiation resistance, observed at 
higher fluence, for the InP cell with the deepest junction depth, is 
attributed to losses in the celis emitter region. Diode parameters 
obtained from Isc-Voc plots, data from surface Raman spec- 
troscopy and determinations of surface conductivity type are used 
to investigate the configuration of the ITO/IinP cells. 


16324 Design and operation of grid-interactive thin-film sili- 
con PV systems. Marion, B. (Florida Solar Energy Center, Cape 
Canaveral, FL (USA)); Atmaram, G.; Lashway, C.; Strachan, J.W. 
pp. 1671 of Twentieth IEEE photovoltaic specialists conference, 
1988. IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880965—: 20. IEEE photovoltaic specialists conference, Las Vegas, 
NV (USA), 26-30 Sep 1988). 

This paper describes the results from the operation of eleven 
thin-film amorphous silicon photovoltaic systems at three test facili- 
ties: the Florida Solar Energy Center, the New Mexico Solar 
Energy Institute, and Sandia National Laboratories. Commercially 
available modules from four U.S. manufacturers are used in these 
systems, with array sizes from 133 to 750 watts peak. Measured 
array efficiencies were from 3.1 to 4.8 percent. Except for one 
manufacturer, array peak power in agreement with the calculated 
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design ratings. For certain grid-connected systems, non-optimal op- 
eration exists because the array peak power voltage is below the 
lower voltage limit of the power conditioning system. Reliability 
problems were found in two manufactuers’ modules when shorts to 
ground and terminal corrosion occurred. Array leakage current data 
is also presented. 


16325 Water-module interaction studies. Mon, G. (Jet Propul- 
sion Lab., Pasadena, CA (USA)); Wen, L.; Ross, R. Jr. pp. 1671 of 
Twentieth IEEE photovoltaic specialists conference, 1988. IEEE 
Service Center, Piscataway, NJ (1988). (CONF-880965-—: 20. IEEE 
photovoltaic specialists conference, Las Vegas, NV (USA), 26-30 
Sep 1988). 

This paper reports on mechanisms by which moisture enters 
photovoltaic modules and on techniques for reducing such interac- 
tions. Results from a study of the effectiveness of various module 
sealants are reported. Techniques of measuring the rate and quan- 
tity of moisture ingress are discussed. It is shown that scribe lines 
and porous frit bridging conductors provide preferential paths for 
moisture ingress and that moisture diffusion by surface/interfacial 
paths is a considerably more rapid process than by bulk paths, 
which implies that thin-film substrate and superstrate modules are 
much more vulnerable to moist environments than are bulk- 
encapsulated crystalline-silicon modules. Design approaches to 
reduce moisture entry are discussed. 


16326 Electrical isolation design and electrochemical corro- 
sion in thin-film photovoltaic modules. Sugimara, R. (Jet 
Propulsion Lab., Pasadena, CA (USA)); Mon, G.R.; Wen, L.; Ross, 
R.G. Jr. pp. 1671 of Twentieth IEEE photovoltaic specialists confer- 
ence, 1988. IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880965-: 20. IEEE photovoltaic specialists conference, Las 
Vegas, NV (USA), 26-30 Sep 1988). 

Laboratory research directed toward understanding issues and 
eliminating problems associated with electrical isolation of thin-film 
photovoltaic module circuitry has led to the development of a pro- 
posed Wet Insulation-Resistance Qualification Test Specification for 
production-line modules. Test results can serve to measure module 
field life as limited by electrochemical corrosion degradation mech- 
anisms. Current module-level research covering encapsulant 
voltage withstand capability is also described and suggestions for 
improving module electrical isolation are offered. 


16327 On the feasibility of P.V. concentrators operating 
over 1000 X. Luque, A. (institute of Solar Energy, E.T.S.|. Teleco- 
municacion, Univ. Politecnica de Madrid, Madrid (ES)); Tobias, |.; 
Araujo, G.L.; Sala, G.; Cuevas, A.; Minano, J.C. pp. 1671 of Twen- 
tieth IEEE photovoltaic specialists conference, 1988. IEEE Service 
Center, Piscataway, NJ (1988). (CONF-880965—: 20. IEEE photo- 
voltaic specialists conference, Las Vegas, NV (USA), 26-30 Sep 
1988). 

An analysis of the possibility of increasing the concentration level 
over 1000 X while keeping or increasing the efficiency of present 
cells is described. Novel Si and GaAs cells are presented as well 
as innovative concentrating approaches permitting multiple gap 
cells. Efficiencies of 40% seem achievable with these devices 
properly combined. 


16328 A performance model for nonuniformly iliuminated 
tront-gridded concentrator cells. Kerschen, K.A. (Black and 
Veatch, Kansas City, MO (USA)); Basore, P.A. pp. 1671 of Twenti- 
eth IEEE photovoltaic specialists conference, 1988. IEEE Service 
Center, Piscataway, NJ (1988). (CONF-880965-—: 20. IEEE photo- 
voltaic specialists conference, Las Vegas, NV (USA), 26-30 Sep 
1988). 

The illumination profile produced by Fresnel concentrating PV 
module optics may deviate dramatically from the uniform illumina- 
tion conditions under which cell performance is normally measured. 
Estimating the expected performance of concentrator cells under 
nonuniform illumination is a challenge that goes beyond simply ag- 
gregating the measured performance of cells exposed to a range 
of uniform illumination conditions. It requires the ability to simulate 
the nonuniform illumination profile of the module optics and to un- 
derstand the impact that nonuniform illumination has on the cell's 
power conversion mechanisms. This paper presents these en- 
hancements to an existing PV concentrator performance model 
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that simulates the performance of front-gridded cells with parallel 
grid lines operating under expected illumination conditions. The 
model uses standard test data for a user-selected reference cell to 
estimate the performance of similar cells with different area, metal- 
lization coverage, and illumination profile. It also accommodates 
the application of a prismatic optical cover to eliminate grid-line ob- 
scuration. 


16329 Outdoor stability performance of single and tandem 
amorphous silicon modules. Mrig, L. (Solar Energy Research 
Inst., Golden, CO (USA)); Rummel, S.; Waddington, D.; DeBlasio, 
R. pp. 1671 of Twentieth IEEE photovoltaic specialists conference, 
1988. IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880965—: 20. IEEE photovoltaic specialists conference, Las Vegas, 
NV (USA), 26-30 Sep 1988). 

Amorphous silicon technology is presently one of the leading 
thin-film photovoltaic candidates for potential wide spread deploy- 
ment in the electric power generation market. A number of 
companies in the U.S. and other countries have R and D programs 
in place to increase device efficiency, improve stability, reduce cost 
and to assure the reliability of amorphous silicon modules. Both 
single-junction and tandem (multi-junction) device structure ap- 
proaches are currently being pursued to increase device efficiency 
and improve stability. This paper presents stability performance 
test results from tests conducted on single and tandem amorphous 
silicon modules and submodules made by various thin-film module 
manufacturers. 


16330 Proposed acceptance, qualification, and characteriza- 
tion tests for thin-film PV modules. Waddington, D. (Solar 
Energy Research Inst., Golden, CO (USA)); Mrig, L.; DeBlasio, R.; 
Ross, R. pp. 1671 of Twentieth IEEE photovoltaic specialists con- 
ference, 1988. IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880965-—: 20. IEEE photovoltaic specialists conference, Las 
Vegas, NV (USA), 26-30 Sep 1988). 

The Solar Energy Research Institute is engaged in the study and 
evaluation of module reliability. The Department of Energy has 
directed SERI to prepare an evaluation test document for PV thin- 
film modules as a part of this effort. The objective of these tests is 
to establish a common approach to testing modules that will be 
acceptable to both users and manufacturers. The tests include ac- 
ceptance, qualification, and characterization tests. Acceptance 
tests verify that randomly selected modules have similar character- 
istics and establish a baseline to which further testing is 
referenced. Qualification tests are based on accelerated test meth- 
ods designed to simulate conditions known to promote field failures 
or impact system safety. Tests include weather related effects of 
temperature, humidity, rain, hail, wind loading, corrosion, and shad- 
owing. Characterization tests provide data on performance to 
establish a basis for future system design. They include module 
operating temperature, electrical stability under solar exposure, and 
performance at different temperatures after stability. Details of the 
proposed test program and the results of one of the characteriza- 
tion tests are presented. 


16331 Extending the spectral range of silicon-based direct- 
beam solar spectral radiometric measurements. Osterwald, 
C.R. (Solar Energy Research Inst., Golden, CO (USA)); Emery, 
K.A.; Myers, D.R.; Riordan, C.J. pp. 1671 of Twentieth IEEE photo- 
voltaic specialists conference, 1988. IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880965—: 20. IEEE photovoltaic 
specialists conference, Las Vegas, NV (USA), 26-30 Sep 1988). 
For many terrestrial photovoltaic measurements, a determination 
of the solar spectral distribution is necessary. Commercially avail- 
able spectroradiometers using silicon detectors normally only 
reliably scan the 400-1100 nm wavelength range. Extending this 
range to 300-4000 nm without using a wide-range radiometer re- 
quires a spectral model to calculate the distribution outside of the 
scan range. In this paper, the authors report a method for extend- 
ing the range of solar spectral measurements which does not rely 
upon sunphotometer measurements of the atmospheric transmit- 
tance. This method calculates the atmospheric transmittance using 
the spectral irradiance measured by a spectroradiometer at seven 
selected wavelengths from the 400-1100 nm range, along with the 
solar zenith angle and the ambient air temperature and pressure, 
thereby allowing the entire 300-4000 nm wavelength range to be 





determined. They also present results which agree well with the 
total direct solar irradiance as measured with an absolute cavity ra- 
diometer. 


16332 A self-aligning photovoltaic array tracking controller. 
Maish, A.B. (Sandia National Labs., Albuquerque, NM (USA)). pp. 
1671 of Twentieth IEEE photovoltaic specialists conference, 1988. 
IEEE Service Center, Piscataway, NJ (1988). (CONF-880965—: 20. 
IEEE photovoltaic specialists conference, Las Vegas, NV (USA), 
26-30 Sep 1988). 

The author discusses the development of a low-cost tracking 
controller for photovoltaic concentrator arrays which is designed for 
use in commercial fields. The system achieves a powerful yet 
flexible control capability by using a commercially-available micro- 
controller. It uses an open-loop control algorithm that eliminates the 
need for a sun sensor, and it performs its own initial alignment us- 
ing the array output, minimizing installation manpower. The system 
is expected to achieve a tracking accuracy of better than +-0.15° 
on an array with little backlash. 


16333 Sandia’s Baseline 3 photovoltaic concentrator mod- 
ule. Richards, E.H. (Sandia National Labs., Albuquerque, NM 
(USA)). pp. 1671 of Twentieth IEEE photovoltaic specialists confer- 
ence, 1988. IEEE Service Center, Piscataway, NJ (1988). DOE 
Contract AC04-76DP00789. (CONF-880965—-: 20. IEEE photo- 
voltaic specialists conference, Las Vegas, NV (USA), 26-30 Sep 
1988). 

Sandia has recently designed a photovoltaic concentrator 
module, the Sandia Baseline Module 3 (SBM3). The SMB3 is de- 
scribed in this paper. It is intended to be a high-efficiency module 
that can readily be adapted for commercial production. It consists 
of a 2 by 12 parquet of lenses arranged with 24 cells in an alu- 
minum housing. The geometric concentration is 185. The cells are 
soldered directly to a copper heat spreader, eliminating the expen- 
sive ceramic wafer that has been used in previous designs. The 
aluminum housings are anodized and electrophoretically coated 
with a high-temperature acrylic, creating a thin electrically isolating 
layer capable of withstanding 3000 volts. No additional electrical in- 


sulation between the electrically-live heat spreader and the housing 
is required, thereby enhancing heat transfer and, in combination 
with the copper heat spreader, eliminating the need for a separate 
(expensive) heat sink. 


16334 Design of cell mounts for photovoltaic concenirator 
modules. Chiang, C.J. (Sandia National Labs., Albuquerque, NM 
(USA)). pp. 1671 of Twentieth IEEE photovoltaic specialists confer- 
ence, 1988. IEEE Service Center, Piscataway, NJ (1988). DOE 
Contract AC04-76DP00789. (CONF-880965-: 20. IEEE photo- 
voltaic specialists conference, Las Vegas, NV (USA), 26-30 Sep 
1988). 

Cell assembly design involves optimization, materials selection 
and evaluation, fabrication processes, and assembly procedures. 
The objective of the work described in this paper is the develop- 
ment of cell assemblies with high efficiency, improved reliability, 
and low cost. Specific topics discussed include optimization of cell 
assemblies, selection and evaluation of adhesives and insulators, 
fabrication methods and assembly procedures. Important advances 
in soldering and reliability are reported and the cell assembly for 
the Sandia Baseline Module Ill is described. 


16335 Thermally conductive alumina/organic composites 
for photovoltaic concentrator cell isolation. Beavis, L.C. (San- 
dia National Labs., Albuquerque, NM (USA)); Panitz, J.K.G.; 
Sharp, D.J. pp. 1671 of Twentieth IEEE photovoltaic specialists 
conference, 1988. IEEE Service Center, Piscataway, NJ (1988). 
DOE Contract AC04-76DP00789. (CONF-880965—: 20. IEEE pho- 
tovoltaic specialists conference, Las Vegas, NV (USA), 26-30 Sep 
1988). 

Cost effective techniques for manufacturing high efficiency photo- 
voltaic concentrator modules are needed. Concentrator cells 
intercept several hundred suns of solar flux. These cells must have 
intimate thermal contact with a heat sink and be electrically 
isolated. A thin film thermally-conductive, electrically-insulating, ad- 
hesive coating is therefore needed. Electrophoretically deposited 
styrene-acrylate films were studied. The authors describe how they 
deposited styrene-acrylate in porous anodic aluminum oxide films 
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to form an alumina-organic composite with improved electrical 
breakdown strengths as well as higher thermal conductivity than 
styrene-acrylate films. 


16336 The costs of photovoltaic concentrator modules. 
Chamberlin, J.L. (Sandia National Labs., Albuquerque, NM (USA)). 
pp. 1671 of Twentieth IEEE photovoltaic specialists conference, 
1988. IEEE Service Center, Piscataway, NJ (1988). DOE Contract 
AC04-76DP00789. (CONF-880965-: 20. IEEE photovoltaic special- 
ists conference, Las Vegas, NV (USA), 26-30 Sep 1988). 

The United States Department of Energy (DOE) has established 
30-year levelized electricity cost goals for photovoltaically generated 
energy. These goals are $0.12/kWh for the near-term (early-1990s) 
and $0.06kWh for the year 2000. The details of these goals are 
presented in DOE's Five-Year Research Plan. Sandia National 
Laboratories, which conducts and directs various photovoltaic (PV) 
research programs for the DOE, monitors the progress of industry 
in approaching these goals by periodically analyzing the projected 
costs of such power generation systems. The results of the most 
recent of these comparative studies for PV concentrator modules 
are presented in this paper. Based upon module cost projections 
supplied by six module developers, it is likely that the near-term 
goal could be met given sufficient production volume. Further cost 
reductions are necessary to meet the longer-term goal. 


16337 Single and tandem junction CulinSe2 cell and module 
technology. Mitchell, K. (ARCO Solar, Inc., Camarillo, CA (USA)); 
Eberspacher, C.; Ermer, J.; Pier, D. pp. 1671 of Twentieth IEEE 
photovoltaic specialists conference, 1988. IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880965-: 20. IEEE photovoltaic 
specialists conference, Las Vegas, NV (USA), 26-30 Sep 1988). 

The performance of CulnSe2 (CIS) cells and modules continues 
to advance. A 14.1%, 3.5 cm* active area efficient ZnO/thin CdS/ 
CIS cell and a 10.5 watt, 938 cm* 55-cell CIS module with a 
11.2% aperture area efficiency are reported. Other progress in- 
cludes 10% efficient ZnO/thin ZnSe/CIS and 7.3% efficient ZnO/ 
thin CdS/CuinS2 cells. A 4-terminal 15.6% efficient semitranspar- 
ent thin film silicon:hydrogen alloy (TFS)/CIS tandem cell and a 
12.3% aperture area efficient TFS/CIS module are demonstrated. 
Modeling and analysis of modules and test structures provide in- 
sight into the factors affecting their performance. 


16338 Influence of substrate resistivity on the degradation 
of silicon solar cell performance due to crystal defects. Soperi, 
B.|. (Solar Energy Research Inst., Golden, CO (USA)). pp. 1671 of 
Twentieth IEEE photovoltaic specialists conference, 1988. IEEE 
Service Center, Piscataway, NJ (1988). (CONF-880965—: 20. IEEE 
photovoltaic specialists conference, Las Vegas, NV (USA), 26-30 
Sep 1988). 

The dependencies of minority carrier diffusion length and solar 
cell parameters on dislocation density are experimentally deter- 
mined for silicon substrates of different resistivities. This data 
shows that an increase in the substrate carrier concentration re- 
duces the influence of dislocations (and other crystal defects such 
as grain boundaries) on the carrier recombination and the cell pa- 
rameters. Furthermore, increase in Voc and decrease in Jsc that 
accompany a decrease in the substrate resistivity, depend on the 
substrates dislocation density. This effect makes the optimum sub- 
strate resistivity to be a function of the average dislocation density 
of the substrate. These results dictate the choice of the substrate 
resistivity for obtaining optimum performance of solar cells fabri- 
cated on single crystal or large-grain polycrystalline silicon of 
known average dislocation density. 


16339 Characterization of CdTe thin film solar cells. Ra- 
manathan, V. (AMETEK Applied Materials Lab., Harleysville, PA 
(US)); Russell, L.; Liu, C.H.; Meyers, P.V.; Ullal, H.S. pp. 1671 of 
Twentieth IEEE photovoltaic specialists conference, 1988. IEEE 
Service Center, Piscataway, NJ (1988). (CONF-880965—: 20. IEEE 
photovoltaic specialists conference, Las Vegas, NV (USA), 26-30 
Sep 1988). 

The authors present experimental results on two types of solar 
cells produced from electrodeposited CdTe thin films, i.e., n-i-p 
CdS/CdTe/ZnTe and n-p CdS/CdTe structures. Some of the unique 
properties of the n-i-p structure are highlighted. They show that the 
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distribution of the electric field in the entire CdTe layer is crucial to 
the production of high efficiency. 


16340 Band discontinuity and bulk vs. interface recombina- 
tion in CdS/CulnSe, solar cells. Turner, G.B. (ARCO Solar, Inc., 
Camarillo, CA (USA)); Schwartz, R.J.; Gray, J.L. pp. 1671 of Twen- 
tieth IEEE photovoltaic specialists conference, 1988. IEEE Service 
Center, Piscataway, NJ (1988). (CONF-880965—: 20. IEEE photo- 
voltaic specialists conference, Las Vegas, NV (USA), 26-30 Sep 
1988). 

The effects of conduction band discontinuity, A, in CdS/ 
CulnSe. solar cells have been explored by numerical modeling. 
Two scenarios for the dominant mechanism controlling open-circuit 
voltage, Voc, were considered: CulnSe. bulk recombination and 
CdS/CulnSe> interface recombination. The computation shows that 
short circuit current is independent of A, for either scenario, while 
Voc is strongly affected only for the interface-dominated case and 
only for the CulnSe2 conduction band positive with respect to the 
CdS conduction band. The experimental evidence implies that 
interface domination is not always the case in real devices, if it oc- 
curs at all. 


16341 Device analysis of CulnSe2 solar cells. Mitchell, K. 
(ARCO Solar, Inc., Camarillo, CA (USA)); Liu, H.I. pp. 1671 of 
Twentieth IEEE photovoltaic specialists conference, 1988. IEEE 
Service Center, Piscataway, NJ (1988). (CONF-880965—: 20. IEEE 
photovoltaic specialists conference, Las Vegas, NV (USA), 26-30 
Sep 1988). 

CulnSe2 (CIS) cell and module performance is driven by the CIS 
junction quality. The authors describe device properties measured 
and modeled for ZnO/thin CdS/CIS devices with grater than 12% 
efficiencies, including spectral response, ambient temperature dark 
|-V and light |-V versus light intensity (0.6-100 mW/cm?), and dark 
and light I-V versus temperature (100K-300K). Recombination 
controls device performance above 200K. Tunneling and series re- 
sistance dominate low temperature device behavior. 14.1%, 3.5 
cm? active area cell and 11.2%, 938 cm* module aperture area ef- 
ficiencies are demonstrated. 


16342 Wide bandgap thin flim solar cells from CdTe alloys. 
Rohatgi, A. (Georgia Inst. of Tech., Atlanta, GA (USA). School of 
Electrical Engineering); Sudharsanan, R.; Ringel, S.A.; Meyers, 
P.V.; Liu, C.H. pp. 1671 of Twentieth IEEE photovoltaic specialists 
conference, 1988. IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880965-—: 20. IEEE photovoltaic specialists conference, Las 
Vegas, NV (USA), 26-30 Sep 1988). 

Ternary films of CdZnTe and CdMnTe were grown by molecular 
beam epitaxy (MBE) and metalorganic chemical vapor deposition 
(MOCVD), respectively, on glass/SnO./CdS substrates with target 
bandgap of 1.7 to 1.8 eV for solar cell applications. The authors 
describe x-ray diffraction, surface photovoltage spectroscopy, and 
Auger electron spectroscopy measurements performed to estimate 
bandgap, compositional uniformity, and interface quality of the 
films. Front-wall CdTe cell (glass/SnO,/CdS/CdTe/ZnTe/Metal) effi- 
ciencies were —9%, while CdZnTe and CdMnTe efficiencies were 
—3.6% and 6%, respectively. n-i-p cell efficiencies were consistently 
higher than n-p cells. Optimum cell processing temperature for 
CdZnTe films was found to be less than 400°C. Higher processing 
temperatures caused a shift in bandgap coupled with film quality 
degradation. 


16343 Photoelectrochemical characterization of CuGaSe, 
and Cu(Ga,in)Se2 films and defect chemical implications for 
solar cell performance. Cahen, D. (Weizmann Inst. of Science, 
Rehovoth (israel)); Kisilev, A.; Marcu, V.; Schock, H.W.; Noufi, R. 
pp. 1671 of Twentieth IEEE photovoltaic specialists conference, 
1988. IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880965—: 20. IEEE photovoltaic specialists conference, Las Vegas, 
NV (USA), 26-30 Sep 1988). 

Effective electronic parameters and the optical bandgap of 
CuGaSe> films and for the optical bandgap of Cu(Ga, In)Sep films 
are determined by using an organic liquid electrolyte to form a 
Schottky barrier to the films. Trends in the electronic parameters, 
with composition are used, together with additional information, to 
explore in a defect chemical framework the effects of Ga substitu- 
tion/doping on CulnSe.. 
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16344 Resistive and photoconductive effects in spectral re- 
sponse measurements. Phillips, J.E. (Delaware Univ., Newark, 
DE (USA). Inst. of Energy Conversion); Roy, M. pp. 1671 of Twen- 
tieth IEEE photovoltaic specialists conference, 1988. IEEE Service 
Center, Piscataway, NJ (1988). (CONF-880965—: 20. IEEE photo- 
voltaic specialists conference, Las Vegas, NV (USA), 26-30 Sep 
1988). 

The authors describe how spectral response measurements 
done as a function of applied voltage can include non-negligible ef- 
fects from the series resistance. These effects can cause changes 
in both the magnitude and shape of the spectral response curve as 
a function of the applied voltage. The changes in the spectral 
response curves of CulnSe2/(CdZn)S devices as a function of ap- 
plied voltage can be quantitatively explained by series-resistance 
effects. 


16345 The diode current mechanism in CulnSe2/(CdZn)S 
heterojunctions. Roy, M. (Delaware Univ., Newark, DE (USA). 
Inst. of Energy Conversion); Damaskinos, S.; Phillips, J.E. pp. 
1671 of Twentieth IEEE photovoitaic specialists conference, 1988. 
IEEE Service Center, Piscataway, NJ (1988). (CONF-880965—: 20. 
IEEE photovoltaic specialists conference, Las Vegas, NV (USA), 
26-30 Sep 1988). 

The authors present an investigation of the forward diode current 
in optimized CulnSe2/(CdZn)S devices with increasing Zn concen- 
tration (up to 26%). Measurements included spectral response and 
current-voltage as a function of temperature. An activation energy 
equal to the bandgap of the CulnSe2 and independent of the Zn 
concentration of the (CdZn)S has been found. Analysis of the illu- 
minated devices consistently reveal a diode ideality factor of 2. The 
results support diode current dominated by SRH recombination in 
the CulnSe. Low temperature (T<273°K) J-V behavior is due to 
the presence of a back diode in series with the main heterojunction 
solar cell. 


16346 Status and assessment of photovoltaic technologies. 
Kazmerski, L.L. (Solar Energy Research Inst., Golden, CO (USA)). 
International Materials Reviews (UK), 34(4): 185-210 (1989). DOE 
Contract AC02-83CH10093. 

The history and status of the current photovoltaic technologies 
are reviewed and evaluated. The problems and strengths of single- 
crystal, polycrystalline, and amorphous technologies are discussed, 
compared and assessed. Single-junction and multiple-junction or 
tandem cell configurations are evaluated for performance, process- 
ing, and engineering criteria. Some emphasis is placed on the 
emerging thin film options for low cost terrestrial applications. Dis- 
cussions centre around the basic photovoltaic system building 
block, the solar cell, but important module developments and prob- 
lems are cited. Future technology and research directions are 
provided for materials, cells, and modules. (author). 


16347 Determination of the primary charge separation rate 
in isolated photosystem Il reaction centers with 500-ts time 
resolution. Wasielewski, M.R. (Argonne National Laboratory, IL 
(USA)); Johnson, D.G.; Seibert, M.; Govindjee. Proceedings of the 
National Academy of Sciences of the United States of America 
(USA), 86(2): 524-528 (Jan 1989). DOE Contract W-31-109-ENG- 
38. 

The authors have measured directly the rate of formation of the 
oxidized chlorophyil a electron donor (P680+) and the reduced 
electron acceptor pheophytin a~ (Pheoa~) following excitation of 
isolated spinach photosystem Il reaction centers at 4°C. The 
reaction-center complex consists of D,, Do, and cytochrome b-559 
proteins and was prepared by a procedure that stabilizes the 
protein complex. Transient absorption difference spectra were mea- 
sured from 440 to 850 nm as a function of time with 500-fs 
resolution following 610-nm laser excitation. The formation of 
P680+-Pheoa~ is indicated by the appearance of a band due to 
P680+ at 820 nm and corresponding absorbance changes at 505 
and 540 nm due to formation of Pheoa~. The appearance of the 
820-nm band is monoexponential with 7 = 3.0 + 0.6 ps. Treatment 
of the photosystem Il reaction centers with sodium dithionite and 
methyl! viologen followed by exposure to laser excitation, conditions 
known to result in accumulation of Pheoa~, results in formation of 





a transient absorption spectrum due to '*P680. They find no evi- 
dence for an electron acceptor that precedes the formation of 
Pheoa~. 


16348 A 4kDa maize chloroplast polypeptide associated 
with the cytochrome b,-f complex: Subunit 5, encoded by the 
chloroplast petE gene. Haley, J. (Harvard Univ., Cambridge, MA 
(USA)); Bogorad, L. Proceedings of the National Academy of Sci- 
ences of the United States of America (USA), 86(5): 1534-1538 
(Mar 1989). 

Four polypeptides, three of which are chlioroplast-encoded, have 
been shown to be associated with the thylakoid membrane cy- 
tochrome be-f complex. In this report, the gene for a fifth 
polypeptide, which copurifies with the be-f complex, is identified 
through the use of an antibody generated against a synthetic de- 
capeptide predicted from a maize chloroplast DNA sequence. The 
deduced 37-amino acid sequence of the immunoreactive 4-kDa 
polypeptide is 100% and 86% conserved in the respective similar 
open reading frames encoded by Nicotiana tabacum and Marchan- 
tia chloroplast DNA. The 4-kDa polypeptide is present in both 
etioplasts and chloroplasts of maize and is found as well in 
spinach, tobacco, pea, wheat, and rice thylakoids. Similar to the 
other subunits of the b,g-f complex, it is intrinsic to the membrane, 
and its hydrophilic COOH terminus is located at the stromal thy- 
lakoid surface. The authors propose to call the 4-kDa polypeptide 
subunit 5 and the chloroplast gene that encodes it the petE gene. 


16349 Photosynthetic oxygen evolution: Changes in mag- 
netism of the water-oxidizing enzyme. Sivaraja, M. (Princeton 
Univ., NJ (USA)); Dismukes, G.C.; Philo, J.S.; Lary, J. Journal of 
the American Chemical Society (USA), 111(9): 3221-3225 (26 Apr 
1989). DOE Contract FG02-84CH10199. 

Changes in magnetic susceptibility produced by single-turnover 
flashes of light have been measured for the first time for four of the 
oxidation states, so-called S states, produced during oxygen evolu- 
tion in Photosystem I! (PSII) complexes of spinach. The data 
reveal new insights into the structure and bonding of the man- 
ganese cluster responsible for catalysis of water oxidation. In 
samples that have been dark adapted for 15 min or longer to favor 
population of the resting S, state, a train of six flashes increases 
the paramagnetism on flashes 1, 3, and 5, while no or small in- 
creases are observed on flashes 2, 4, and 6. Advancement to the 
S, state does not restore the dark level of S; magnetism. This is 
due to two effects: formation of net paramagnetism from Oz re- 
lease on the S, — Spo reaction (scavengeable by glucose oxidase) 
and a large increase in magnetism for the S,(resting) —- S2 reac- 
tion, which is not restored without dark readaptation. Comparison 
of these data with models proposed for the structure of the man- 
ganese site reveals that models in which oxidation of substrate 
water occurs prior to S, or oxidation of magnetically isolated Mn 
ions cannot account for the susceptibility changes observed. The 
large increase of 17 up2/PSII observed for the S, (resting) — S2 
oxidation is opposite in sign to the decrease in paramagnetism re- 
ported for oxidation of synthetic Mn dimers containing the 
2-OX0-di-12-carboxylato and di-12-0x0-z2-carboxylato bridges un- 
dergoing the oxidation Mnoa(Ill,IIl) — Mno(Ill,IV). 


16350 Temperature and —AG° dependence of the electron 
transfer from BPh*- to Q, in reaction center protein from 
Rhodobacter sphaeroides with different quinones as Qa. Gun- 
ner, M.R. (Univ. of Pennsylvania, Philadelphia (USA)); Dutton, P.L. 
Journal of the American Chemical Society (USA), 111(9): 3400- 
3412 (26 Apr 1989). DOE Contract AC02-80ER10590. 

The rate of electron transfer from BPh®~ to Qa, (k;) was deter- 
mined at 14, 35, 113, and 298 K in reaction center protein from 
Rhodobacter sphaeroides R-26 in which the native Qa, UQio, was 
removed and activity reconstituted with 22 other quinones. The 
majority of these had in situ midpoints lower than that of UQ4o, di- 
minishing the —AG° for Q, reduction. The electron-transfer rate 
was determined from measurement of the quantum yield of 
(BChl)o**Qa*- (MQ). At 295 K, Dg was obtained from excitation- 
flash saturation measurements, monitoring (BChli)2**Q,°- 
formation optically. Between 14 and 113 K, ®g was determined 
from the amount of (BChi)2°*Q,*~, measured by EPR, produced 
by excitation with a subsaturating flash. When the —AG° for the re- 
duction of Q, by BPh*~ was diminished by as much as 150 meV, 
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relative to that found in the native protein, Dg remained { >=} 0.9. 
However, as the exothermicity was decreased further, Dg dimin- 
ished steeply. Thus, much of the 650 meV reaction — AG° found 
in the native RC is required to maintain a near-unity quantum yield. 
Calculation of the rate of electron transfer from BPh*- to Qg 
shows the reaction slows with decreasing exothermicity. However, 
over the range of —AG° studied, the rate changed little as the sys- 
tem was cooled from 295 to 14 K. These results were analyzed 
with the model of electron transfer as a nonadiabatic, multiphoton, 
nonradiative decay process. 


16351 Long-lived light-induced charge separation in a Zeo- 
lite L-based molecular tiad. Krueger, J.S. (Univ. of Texas, Austin 
(USA)); Mayer, J.E.; Mallouk, T.E. Journal of the American Chemi- 
cal Society (USA), 110(24): 8232-8234 (23 Nov 1988). DOE 
Contract FG05-87ER13789. 

The photochemistry of a sensitized-acceptor-secondary acceptor 
complex, which organizes spontaneously at the surface of a Zeolite 
L particle is reported herein. The sensitizer-acceptor portion 
consists of a covalently linked tris(bipyridine) ruthenium(Il)-N,N’- 
dialky|-2,2’-bipyridinium complex, and the secondary acceptor is a 
benzylviologen ion contained within the zeolite framework. The 
quantum yield for charge separation and lifetime of the charge- 
separated state are independent of the benzyiviologen ion loading 
in the zeolite. 17 refs., 1 fig. 


16352 A reversible photoredox reaction: Electron-transter 
photoreduction of G-lapachone by triethylamine. Ci, Xiaohong 
(Univ. of Rochester, NY (USA)); Goodman, J.L.; Whitten, D.G.; da 
Silva, R.S.; Nicodem, D.E. Journal of the American Chemical Soci- 
ety (USA), 110(25): 8548-8550 (7 Dec 1988). DOE Contract 
FG02-86ER13504. 

Light-induced electron-transfer reactions are being studied as 
possible energy conversion or storage processes. One such reac- 
tion of a light-induced electron-transter reaction and subsequent 
electron- and atom-transfer processes, which are at least partially 
reversible, is reported herein. The specific reaction studied was the 
photooxidation of triethylamine by excited state o-quinones. The 
energy stored in the overall process is modest, and the degree of 
reversibility is limited by the reactivity of the amine oxidation prod- 
ucts. 33 refs. 
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Refer also to citation(s) 16294, 16301, 16315, 16322, 16323, 
16324, 16325, 16416, 16709, 16710, 16800 


16353 (AAL-89-05642) PV hybrid residential power gener- 
ating system: Final report. Adkinson and Associates Ltd., 
Pickering, ON (Canada). [1989]. 136p. Contract EMR 23216-6- 
6108/01-SZ. (MICROLOG-89-05642). Available from PC Energy, 
Mines and Resources Canada, Communications Branch, 580 Booth 
St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A photovoltaic hybrid power generating system has been de- 
signed, installed, and monitored on a staff residence in a remote 
community in the Northwest Territories. The system comprises a 
solar array, an auxiliary gasoline-driven generator, and storage bat- 
teries. The generator is activated automatically during the winter 
and periods of bad weather to recharge the batteries. The system 
design took into account a predicted power budget of 7.4 kW/d av- 
erage consumption. Computer simulations were made utilizing 
hourly solar data as input in order to define the optimum parame- 
ters of array, battery, generator sizes, operational algorithms of the 
generator, and starting/stopping set points for generator operation. 
Solar array power is stored in the 24-volt battery storage compo- 
nent and fed to the residential loads via a dc/ac inverter; the 
generator is automatically started when the batteries’ state of 
charge falls to ca 30% and power is delivered to the residential cir- 
cuits as required, with the surplus being stored in the battery 
subsystem via a 200 A battery charger. The system was installed 
on schedule; however, the residence was not completely finished 
and no tenant has yet been living there. A monitoring system was 
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installed along with the power system. Lack of an occupant pre- 
vented any meaningful load data being obtained, although good 
environmental data has been recorded. Appendices to the report 
include an operating manual for the system and manufacturer infor- 
mation on various system components. 4 refs., 14 figs., 8 tabs. 


16354 (BGUN-ASCU-87-13, pp. 71-76) The mirror-assisted 
photovoltaic system at Sede Boger. Adel, S. (Paz Oil Co. Ltd., 
Haita, (israel)). Ben-Gurion Univ. of the Negev, Sde Boger (israel). 
J. Blaustein Inst. for Desert Research. 1987. (CONF-8702183-: 2. 
Sede Boger symposium on solar electricity production, Sede Boger 
(israel), 25 Feb 1987). In Proceedings of the second Sede Boger 
symposium on solar electricity production. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; The paper com- 
prises table, graphs, illustration and figure, but no text. 

As the design of photovoltaic collectors progresses from fixed 
panel through single axis tracking and dual axis tracking to single 
axis tracking with low ratio concentrating reflectors, the relative 
costs and annual outputs are: 1 and 1, 1.15 and 1.25, 1.25 and 
1.39, and 1.30 and 1.90, respectively. Paz has installed a 10 kW 
(peak) photovoltaic power unit at the Ben Gurion Test Center, Sede 
Boger, Israel. The unit comprises 11 single axis tracking modules, 
each of which comprises a flat panel with a pair of flat reflectors. 
The unit is connected to a steam generator. (RP) 1 fig., 2 tabs. 


16355 (BGUN-ASCU-87-13, pp. 127-152) Photovoltaic sys- 
tems: the matching of system components. Appelbaum, J. (Tel 
Aviv Univ., Engineering Faculty, (israel)). Ben-Gurion Univ. of the 
Negev, Sde Boger (israel). J. Blaustein Inst. for Desert Research. 
1987. (CONF-8702183-: 2. Sede Boger symposium on solar 
electricity production, Sede Boger (Israel), 25 Feb 1987). In Pro- 
ceedings of the second Sede Boger symposium on solar electricity 
production. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Includes extracts 
from the discussion following the presentation. 

Since the overall conversion efficiency of photovoltaic systems 
(pv) is low, it is necessary that the components of a system, each 
of which has its own conversion efficiency, be carefully matched, in 
terms of physical and performance characteristics, to increase the 
system efficiency as far as possible. The main current applications 
of pv systems is for remote, stand-alone power supplies, where the 
alternatives of batteries or long-distance grid lines are even more 
expensive. Small isolated villages in developing countries may pro- 
vide further, economically justified use for py power supplies. The 
factors which contribute to the overall efficiency of a pv power sta- 
tion include: climatic conditions, solar cell spectral response, solar 
cell efficiency and cost, solar cell climatic response, energy collec- 
tion mechanisms, land, pv array deployment, storage batteries, 
transformers and power loads. The radiation collection parameters 
must be matched to the climatic features, whereas the power distri- 
bution and energy storage features must be matched to power 
demand and pricing variations. Performance data for three MW 
size, grid-connected systems in the USA are presented. (RP) 1 
fig., 4 tabs., 1 map 


16356 (BGUN-ASCU-87-13, pp. 181-185) Generalized ca- 
pacity factors for grid-intertie solar photovoltaic systems. 
Gordon, J.M. (Ben-Gurion Univ. of the Negev, J. Blaustein Desert 
Research inst., Sede Boger, (israel)); Reddy, T.A. Ben-Gurion 
Univ. of the Negev, Sde Boger (Israel). J. Blaustein Inst. for Desert 
Research. 1987. (CONF-8702183-—: 2. Sede Boger symposium on 
solar electricity production, Sede Boger (israel), 25 Feb 1987). In 
Proceedings of the second Sede Boger symposium on solar elec- 
tricity production. Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information; Extended abstract 
of poster presentation paper. 

We present a simple calculational and graphical procedure for di- 
rect determination of the annual capacity factor of no-storage 
grid-intertie photovoltaic systems. Our results pertain to the princi- 
pal solar collector types and to a wide range of climates. Our 
procedure enables a designer to make accurate preliminary 
assessments concerning suitability of potential sites and solar col- 
lector types by simply reading points off the graphs presented 
herein. (author) 1 tab., 4 refs. 
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16357 (BGUN-ASCU-—87-13, pp. 199-202) Summary of field 
performance of 8 photovoltaic piants in 1982-1984. Roy, A. 
(E.P.C. Energy Projects Corp. Ltd., Beersheva, Israel); Halperin, 
A.; Eisenberg, D.; Ganan, Y. Ben-Gurion Univ. of the Negev, Sde 
Boger (Israel). J. Blaustein Inst. for Desert Research. 1987. 
(CONF-8702183-: 2. Sede Boger symposium on solar electricity 
production, Sede Boger (Israel), 25 Feb 1987). In Proceedings of 
the second Sede Boger symposium on solar electricity production. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The yearly performances of 8 silicon-based solar photovoltaic 
power plants in the USA are summarized and discussed. Four per- 
formance indicators are used. The efficiency is defined as the 
percentage of incident solar energy converted into electrical output. 
The energy density is the net electrical output per square meter of 
collector per day. The capacity factor is the percentage of the rated 
output which is actually transmitted. The availability is the percent- 
age of plant operating hours out of the hours for which solar 
radiation exceeded a threshold value. The plant ratings ranged from 
18 kW to 1 MW. Five plants used flat, fixed tilt collectors, 2 used 
Fresnel concentrators and tracking collectors and 1 used a flat 
tracking collector. The efficiencies ranged from 4.0-7.2% and the 
energy densities ranged from 0.16-0.58 kWh per m* per day. The 
availabilities ranged from 53-95% and the capacity factors ranged 
from 5.4-23.2%. The low final efficiencies, compared with labora- 
tory results on silicon cells, indicate the importance of unavoidable 
and parasitic energy losses in operating plants. (RP) 1 tab. 


16358 (GTPS—89-05666) Development of a hybrid 
photovoltaic-liquid tueled thermoelectric generator for Arctic 
locations: Final report. Kolb, H. (Global Thermoelectric Power 
Systems Ltd., Bassano, AB (Canada)). Global Thermoelectric 
Power Systems Ltd., Bassano, AB (Canada). Aug 1988. 46p. Con- 
tract EMR 55SZ.23283-7-6058. (MICROLOG—89-05666). Available 
from PC Energy, Mines and Resources Canada, Communications 
Branch, 580 Booth St., Ottawa, ON, CAN K1A 0E4; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

The solar irradiation levels in arctic and antarctic regions vary 
dramatically from summer to winter. It was the objective of this 
project to develop a photovoltaic-liquid fueled thermoelectric hybrid 
power system that will take advantage of the available solar irradi- 
ation during the period during which the levels are high and switch 
to a liquid fueled thermoelectric generator during periods when the 
solar irradiation levels are low. In addition, the system is to provide 
heating to keep electronics and batteries above a preset minimum 
temperature. A remote start feature was designed and built into an 
existing liquid fueled thermoelectric generator. A prototype system 
was then assembled with a panel factor of about 4.88. Arctic sum- 
mer conditions of solar irradiation were simulated by adjustment of 
the panel tilt angle. The performance of the liquid fueled generator 
was disappointing, numerous failures of the generator were a ma- 
jor impediment to the complete success of the project. It was found 
that the panel factor should be increased by about 15 to 20% and 
that the constant voltage battery recharge method is not efficient 
for this type of system. A cost comparison of the hybrid versus two 
other alternative remote power systems indicates that it is a cost- 
effective system. 2 refs., 9 figs., 1 tab. 


16359 


(IE-MOEI-88/0100, pp. 78) Solar photovoltaic power 
stations. Garner, |.F. (Chronar Ltd, Unit 1 Waterton Industrial Es- 
tate, Bridgend, Mid Glamorgan, (UK)). Ministry of Energy and 
Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: En- 


ergy 88: 2. International congress and exhibition on energy, 
Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Solar power for electricity generation has gone through a sub- 
stantial revival since the first oil price shock. This paper examines 
one of the solar technologies: amorphous silicon photovoltaic (PV) 
solar cells, which offers immediate commercial prospects, with ex- 
amples of existing stations. Costs are given for systems in the 
range 30 kW to 1,000 kW, both for capital, operating and energy 





generation costs. In amorphous silicon the active semiconductor 
layer is deposited as a very thin film on the front cover glass. In 
crystalline solar cells most of the expensive semiconductor material 
is merely an electrical contact and mechanical support. The amor- 
phous process gives efficiencies of 10% in laboratory cells and in 
production 5-6% for assembled modules. Direct manufacturing 
costs (without overheads) for amorphous silicon solar modules 
have fallen from $6 in 1985 to $1.5 per peak watt in 1987. With 
semi-automated manufacturing, fully loaded costs of less than $1 
per watt are expected before 1991. At these costs amorphous 
silicon is now attractive for utility diversification in areas of high in- 
solation (4.5-6.5 kWh per m* per day). In projects of up to 100 kW 
energy costs of $0.25 per kWh are feasible with present technol- 
ogy and the means are available for targets of $0.15 or less by 
1989-90, in 1,000 kW power stations. (author) 


16360 (IE-MOEI-88/0102 vp) Experience at the KIil photo- 
voltaic village in Galilee. Nezer, D. (Interdan Ltd., Haifa, (Israel)). 
Ministry of Energy and Infrastructure, Jerusalem (israel). 12 Jun 
1988. (CONF-8806247—: International workshop on renewable en- 
ergy in developing countries, Kiryat Anavim (Israel), 12-17 Jun 
1988). In Renewable energy in developing countries. An interna- 
tional workshop. Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information. 

The first year's experience with domestic photovoltaic power 
supplies in the Klil settlement, which comprises about 20 farms in 
the western Galilee, is described and discussed. The system was 
designed to supply about 3,000 kWh per annum to each house- 
hold. This supply does not cover water or space heating and 
cooking. Each installation includes 18 modules, supplied by Acro 
Solar Inc., which supply a total of 800 W, batteries of nominal 
capacity 400 Ah at 24 V, a 2.5 kW AC inverter and ancillary equip- 
ment. A 200 W wind turbine could serve as a backup system. The 
total cost of each household system is about $13,000, not includ- 
ing VAT. The first year’s experience showed that such a system 
should be winter optimized and designed for autonomy according 
to local conditions. In the case of Klil a minimum of 6-7 days’ au- 
tonomy is necessary. System reliability and user-understanding are 
essential. (RP) 5 tabs. 


16361 (LIL-89-05634) Development of a prototype con- 
troller tor a PV [photovoltaic] spowered lighting device. 
Lenbrook Industries Ltd., Pickering, ON (Canada). May 1987. 19p. 
Contract EMR. (MICROLOG-—89-05634). Available from PC Energy, 
Mines and Resources Canada, Communications Branch, 580 Booth 
St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A photovoltaic powered highway lighting device has been 
designed and developed for operation in extreme cold to hot condi- 
tions as found in the Canadian environment. A prototype controller 
has been developed for use with this device, for providing higher 
light levels for the hour just at dusk and just before dawn and a 
lower light level for the night hours. The controller has a micropro- 
cessor that uses a sophisticated control algorithm which is nessary 
to accommodate the changing length of light hours, temperature 
compensation for battery charging, the low voltage disconnect de- 
tection and activation mechanism, the restricted operation of lights 
in cases of low state of battery charge, and inventory maintenance 
of the stored power. In order to minimize the cost of the unit for 
muttiple applications, it was decided to utilize a hand-held plug-in 
display interface to the microprocessor as opposed to providing a 
dedicated display and interface with each microprocessor. The de- 
sign methodology and results of field tests are described. Results to 
date are minimal due to an intermittent fault in the controller when 
first installed for the field test, but otherwise operation was in accor- 
dance with design expectations. Applications of the device to areas 
other than lighting systems are also tentatively identified. 3 figs. 


16362 (QU/TR-89-05635) Development of a _ utility- 
interactive inverter for a photovoltaic system. Rajagopalan, V. 
(Univ. du Quebec a Trois-Rivieres, Trois-Rivieres, PQ (Canada)). 
Quebec Univ., Trois-Rivieres, PQ (Canada). 31 Mar 1988. 88p. 
Contract EMR 37ST.23216-6-6123. (MICROLOG—89-05635). 
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Available from PC Energy, Mines and Resources Canada, Commu- 
nications Branch, 580 Booth St., Ottawa, ON, CAN K1A 0E4; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

The objective of this project is to develop a cost-effective state- 
of-the-art sinusoidal inverter of 5 kW capacity meeting the required 
specifications adapted to residential photovoltaic applications. After 
a careful evaluation of a number of possible configurations, the 
preferred choice of the power circuit is a dual series resonant con- 
verter with phase-shifted operation. This approach appears to have 
the greatest potential for cost reduction when compared to other 
transformer-isolated designs intended for residential applications. 
This report describes the details of a 5 kW design intended for res- 
idential applications. The theory of operations, detailed design and 
some operational results are provided. The inverter was designed 
to deliver utility quality power to the residential mains. The maxi- 
mum utility quality power obtained using the prototype was about 1 
kW. Total harmonic current distortion of less than 5% and efficien- 
cies around 85% were achieved. The prototype was developed in 
collaboration with a Canadian manufacturer of industrial electronic 
equipment. Due to non-availability of high performance power 
semiconductor devices at reasonable cost, it was not possible to 
attain the projected output of 5 kW., Further work will be needed to 
improve the performance of resonant converters and to research 
new topologies for converters. The technology developed during 
the course of this project could be used to develop high perfor- 
mance de-de converters used in power supplies for laser, x-ray 
and welding applications. 14 refs., 15 figs., 2 tabs. 


16363 (TPK-89-05646) Field trial and characterization of a 
low-head photovoltaic powered pumping system: Final report. 
Norman, C.E. (TPK International inc., Nepean, ON (Canada)). TPK 
International, Inc., Nepean, ON (Canada). Jan 1988. 83p. Contract 
EMR 55SZ.23216-6110. (MICROLOG—89-05646). Available from 
PC Energy, Mines and Resources Canada, Communications 
Branch, 580 Booth St., Ottawa, ON, CAN K1A 0&4; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

This report describes the construction, laboratory testing, and 
field trial of a typical photovoltaic (PV) pump system designed to 
provide 60 m°/day of water at a head of 7 m based on an isolation 
of 18 MJ/m*/day. The system was designed by selecting high- 
efficiency components that match each other as well as the 
application. A single-stage Leitch pump, a Reliance de motor, and 
620 W of PV modules were chosen. The components were tested 
in the laboratory and then integrated into a complete system. A PV 
powered data acquisition system was also developed to monitor 
the pump operation. Lab tests showed that the pump system oper- 
ated as expected with a pump subsystem efficiency over 50% and 
a startup irradiance threshold around 325 W/m?. The system oper- 
ated around 70 V at a speed of 1900 mpm and flows up to 3.7 V/s, 
in agreement with the design calculations. Several problems with 
the sensors and data loggers had to be solved before dependable 
data were obtained. The system was installed in a temporary field 
site in Ontario and operated for 4 months during the summer of 
1987. Performance data were collected and analyzed regularly. Ex- 
cept for a few human errors, the pump system performed reliably, 
as did the data acquisition system after some startup problems 
were solved. The daily results showed lower-than-expected 
pumped volumes, apparently caused by reduced pump efficiency. 
After the trial, the components were retested and grease was 
found on the pump seal where it was increasing the seal friction 
and reducing the efficiency. The flow meter was also found to be 
reading about 6% low. These two effects together fully account for 
the poorer-than-expected field results. 16 refs., 23 figs., 10 tabs. 


16364 (TPK-89-05663) Development of a photovoltaic 
powered reverse osmosis water desalination system: Final re- 

Norman, C.E. (TPK International Inc., Nepean, ON 
(Canada)). TPK International, Inc., Nepean, ON (Canada). Dec 
1987. 94p. Contract EMR 51SZ.23216-5-7272. (MICROLOG—839- 
05663). Available from PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ottawa, ON, CAN K1A 
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0E4; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada KiA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

Reverse osmosis (RO) is an efficient method for desalinating 
brackish water. In remote areas, photovoltaic (PV) modules can 
provide dependable, cost-effective power. A small, PV powered RO 
system can therefore be used to provide potable water from brack- 
ish water in remote regions. This report describes the development 
and testing of such a system, designed to provide 1000 litres per 
day of drinking water. The prototype PV/RO system is based on 
three thin-film RO elements in series pressurized by a small, posi- 
tive displacement pump, which in turn is driven by a permanent 
magnet DC motor from a 24 V battery. The 740 W PV array 
charges the battery through a modified voltage regulator. The sys- 
tem is controlled electronically. The incoming feed water is filtered, 
while the system pressure is controlled by a regulator valve at the 
brine discharge. Further work is required to develop the system for 
field use. The prototype system was tested under transient and 
steady state conditions over a wide range of operating pressures 
and temperatures, and with feedwater salinities of 1000 to 5000 
ppM of NaCl. The system performed as expected. The optimum op- 
erating pressure was found to be about 1.4 megapascals, at which 
38% of the feed water was recovered as product water at a flow of 
3 Vminute and 98% salt rejection. The energy cost of this water 
was found to be about 10 ku/l. On a typical day with 18 MJ/m? 
insolation, the system will produce the targeted 1000 litres of drink- 
ing water. After testing, the system was operated automatically and 
monitored during a ten day trial period. 10 refs., 19 figs., 6 tabs. 


16365 (WA-89-05626) A submersible groundwater pump 
for photovoltaics operation. Ward, P.R.B. (Ward and Associates 
Ltd., Vancouver, BC (Canada)). Ward and Associates, Vancouver, 
BC (Canada). 15 Jul 1987. 36p. Contract EMR 23216-6-6128/01- 
SZ. (MICROLOG—89-05626). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

One of the best pumps for delivering small amounts of flow 
through a variety of heads is the progressive cavity pump. 
Presently available versions of this pump for rural water supplies 
are driven from the surface via a long drive shaft that transmits the 
power to the pump element. The long drive shaft carries penalties 
of severe losses of efficiency and difficulty of installation. A pump 
consisting of a sealed submersible motor connected to the rotor 
and stator of a commercially available progressive cavity pump 
was conceived. Difficulties of sealing the motor in a simple way 
and connecting the rotary motion of the motor to the eccentric mo- 
tion of the rotor of the pump were overcome. Two prototypes, one 
for very small flows (0.2 Vs) and one for small flows (0.35 I/s) were 
developed and tested. Both pumps worked well over a wide range 
of heads (10 to 40 m). Measured data show that both pumps con- 
sume very small amounts of power working at heads of 10 to 15 m. 
The pumps will this require only a small photovoltaic array at these 
heads. In addition they are easy to install and the expected fre- 
quency of servicing is very low. For these reasons the pumps will 
provide a very cost competitive choice for domestic water, small 
market gardening and stock water supplies. 6 refs., 6 figs., 6 tabs. 


16366 Photovoltaics: America’s energy source in the 21st 
century. . Surek, T. (Solar Energy Research Inst., Gokien, CO 
(USA)). pp. 935 of The Electrochemical Society Spring meeting 
(extended abstracts). The Electrochemical Society, Pennington, NJ 
(1989). (CONF-890518—: 175. meeting of the Electrochemical So- 
ciety, Los Angeles, CA (USA), 7-12 May 1989). 

Photovoltaics (PV) is the technology for the direct conversion of 
sunlight to electricity. Recent progress in PV and the promise of 
continued advances are discussed in this paper. They have caught 
the interest of electric utilities, corporate investors, and the nation’s 
legislators. Government and privately-funded research over the 
past decade, spurred by the energy crisis of the early 1970's, has 
led to the discovery of exciting new materials such as amorphous 
silicon and polycrystalline thin films, to the achievement of sunlight- 
to-electricity conversion efficiencies of 20% and greater, and to 
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over a hundredfold reduction in the cost of PV systems. Corre- 
spondingly, the range of applications of PV has expanded from its 
first (and costly) use in space to systems pumping water, refriger- 
ating vaccines, and lighting remote homes all over the globe. 
Applications for photovoltaics today range from consumer electron- 
ics to central utility plants, the largest in the world being a 6.5 MW 
installation in California which produces electricity to power the 
equivalent of about 2000 single-family homes. 


16367 Electrical fault protection for a large photovoltaic 
power plant inverter. Collier, D.E. (Sacramento Municipal Utility 
District, CA (USA)); Key, T.S. pp. 1671 of Twentieth IEEE photo- 
voltaic specialists conference, 1988. IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880965-: 20. IEEE photovoltaic 
specialists conference, Las Vegas, NV (USA), 26-30 Sep 1988). 

Lessons-learned from electrical faults and subsequent fires in the 
de wiring of a photovoltaic (PV) power plant have resulted in a 
more effective fault protection strategy. This paper analyzes the 
original protection design and describes changes. The zone-of- 
protection was extended and fault detection and response 
improved. The results suggest a need for better coordination be- 
tween dc and ac fault protection philosophies that are commonly 
applied independently by designers. Design lessons for PV array 
fault protection are described to assist electrical designers in elimi- 
nating fault vulnerabilities from future PV systems. 


16368 Practical application of the National Electrical Code 
to photovoltaic system design. Key, T. (Sandia National Labs., 
Albuquerque, NM (USA)); Menicucci, D. pp. 1671 of Twentieth 
IEEE photovoltaic specialists conference, 1988. IEEE Service Cen- 
ter, Piscataway, NJ (1988). (CONF-880965—: 20. IEEE photovoltaic 
specialists conference, Las Vegas, NV (USA), 26-30 Sep 1988). 

Photovoltaic (PV) power systems involving premises wiring usu- 
ally must meet the requirements of the National Electric Code 
(NEC). This is often difficult or uneconomic because PV standard 
design practices, and the required dc-rated hardware are not read- 
ily available. This paper focuses on problems in applying the NEC 
to PV system design and installation. Generic design requirements 
are discussed, including switching, de collection, ground-fault 
detection, and disconnection. A de-service panel concept is intro- 
duced as a practical approach to meeting both NEC and functional 
design requirements. A sample design, and economic assessment 
are provided to support this concept. 


16369 Expert systems design of stand-alone PV systems 
tor export. Duffy, J. (Lowell Univ., MA (USA)); Campbell, H.; 
Sanz, E.; Kern, E. pp. 1671 of Twentieth IEEE photovoltaic special- 
ists conference, 1988. IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880965—: 20. IEEE photovoltaic specialists confer- 
ence, Las Vegas, NV (USA), 26-30 Sep 1988). 

The authors reviewed current system export practice; selected a 
promising export region: Nigeria; surveyed resources and markets 
there; and developed an expert systems design method. The ex- 
pert systems design optimization method is presented. It appears 
promising for feasibility studies and for optimal design of individual 
PV systems. The life cycle costs of the optimized PV drinking 
water pumping systems appear to be within economic reach of vil- 
lages in dry northern regions in Nigeria. 


16370 Analysis and design optimization of photovoltaic wa- 
ter pumping systems. Dunlop, J.P. (Florida Solar Energy Center, 
Cape Canaveral, FL (USA)). pp. 1671 of Twentieth IEEE photo- 
voltaic specialists conference, 1988. IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880965-: 20. IEEE photovoltaic 
specialists conference, Las Vegas, NV (USA), 26-30 Sep 1988). 
The author discusses three photovoltaic (PV) water pumping 
systems analyzed to develop techniques to optimize system effi- 
ciencies. Centrifugal pumps driven by dc motors were operated 
from PV arrays with the same maximum power rating; one direct- 
coupled to a fixed array, another direct-coupled to a passive sun 
tracking array and a third with a fixed array and operating with a 
maximum power point tracker (MPPT). Performance was monitored 
and compared for different head profiles and array series-parallel 
configurations. Centrifugal pumps driven by dc _ motors 
direct-coupled to PV arrays perform optimally at specific array con- 
figurations for a given head profile. Tracking arrays can improve 





performance of direct-coupled systems over fixed arrays more than 
the insolation enhancement. Systems incorporating a MPPT per- 
torm optimally for a variety of array configurations. An MPPT used 
with centrifugal pumps proves beneficial for simply designed sys- 
tems, while properly matched systems benefit minimally. 


16371 Test and evaluation of vaccine refrigeration systems. 
Kilfoyle, D. (Florida Solar Energy Center, Cape Canaveral, FL 
(USA)); Ventre, G.G. pp. 1671 of Twentieth IEEE photovoltaic spe- 
cialists conference, 1988. IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880965-—: 20. IEEE photovoltaic specialists confer- 
ence, Las Vegas, NV (USA), 26-30 Sep 1988). 

A facility for performing side-by-side tests of vaccine refrigeration 
systems has been developed. Three PV-powered refrigeration sys- 
tems and one kerosene unit have undergone a variety of tests. 
Although the testing program has been developed to study com- 
plete refrigeration systems, emphasis for the first year of operation 
has been on documenting refrigerator performance. The objectives 
of the side-by-side tests are to evaluate refrigerator temperature 
stability, daily energy requirements, ice production capability, and 
system reliability. This information can then be used to improve 
system design and sizing methods and to train operator personnel. 
Test results have been obtained and are the focus of this paper. 


16372 IEEE and IEC photovoltaic standards update. Wohige- 
muth, J.H. (Solarex Corp., Frederick, MD (US)); Klein, R.J. pp. 
1671 of Twentieth IEEE photovoltaic specialists conference, 1988. 
IEEE Service Center, Piscataway, NJ (1988). (CONF-880965—: 20. 
IEEE photovoltaic specialists conference, Las Vegas, NV (USA), 
26-30 Sep 1988). 

The IEEE Standards Coordinating Committee 21, Photovoltaics 
(PV) and the International Electrotechnical Commission (IEC) 
Technical Committee (TC82) on Photovoltaics are developing Pho- 
tovoltaic (PV) Standards. This paper provides an update on the 
status of these efforts. To date, five documents have been ap- 
proved and printed and three publications are in the process of 
printing. Work is continuing on preparation of documents for design 
qualification of modules, on-site systems measurements and proce- 
dures for various environmental tests. 
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Refer also to citation(s) 16297, 16302, 16310, 16414 


16373 (BGUN-ASCU-87-13, pp. 59-69) Luz technology: sta- 
tus and tuture development. Charats, Y. (Luz International Ltd., 
Jerusalem, (israel)). Ben-Gurion Univ. of the Negev, Sde Boger 
(Israel). J. Blaustein Inst. for Desert Research. 1987. (CONF- 
8702183-: 2. Sede Boger symposium on solar electricity 
production, Sede Boger (israel), 25 Feb 1987). In Proceedings of 
the second Sede Boger symposium on solar electricity production. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Luz expects to achieve several goals with the LS-3 design. First 
is the peak efficiency of the system, solar to electricity, which will 
be in the range of 25%. The installation cost is anticipated to be 
approximately $2,350 (depending on site location), and the energy 
cost less than 8 cents per kWh. With the achievement of these 
goals, Luz technology will be competitive with more conventional 
energy sources, without any subsidies, tax credit, etc. (author) 2 
figs., 3 tabs. 


16374 (BGUN-ASCU-87-13, pp. 91-109) High temperature 
solar thermal power. Rabi, A. (Princeton Univ., Energy & Environ- 
mental Studies Center, NJ, (USA)). Ben-Gurion Univ. of the Negev, 
Sde Boger (Israel). J. Blaustein Inst. for Desert Research. 1987. 
(CONF-8702183-—: 2. Sede Boger symposium on solar electricity 
production, Sede Boger (Israel), 25 Feb 1987). In Proceedings of 
the second Sede Boger symposium on solar electricity production. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Includes extracts 
from the discussion following the presentation. 

The types of solar collectors which are suitable for electricity 
generation include the one-axis tracking, parabolic trough, operat- 
ing at about 350 degrees C and the two-axis tracking parabolic 
dish, operating at about 1,000 degrees C. The evacuated tube with 
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CPC reflector and the fixed reflector with a moving receiver, operat- 
ing at about 280 degrees C and over 250 degrees C respectively, 
may be suitable. Energy storage options, which show promise be- 
low 500 degrees C, include oil, oil with rocks and molten salt. 
Among the cycles which are suitable for converting solar thermal 
energy to electricity are the Rankine, Brayton and Stirling cycles. 
Promising plant options include steam turbines driven by central re- 
ceivers or dish or trough collectors, gas turbines driven by central 
receivers and Stirling engines driven by dish collectors. Promising 
reflector configurations include polymer-coated silver and stretched 
steel membranes. The costs of existing central receiver plants 
range from $12-30 per peak watt. The cost of a 5 MW(e) parabolic 
dish plant (La Jet) in Warner Springs, CA, USA is $3.8 per peak 
watt and the costs of trough collector plants range from $3.3-36 
per peak watt. The cost of electricity produced by current solar 
technologies is about $0.12/kWh, which is projected to fall to about 
$0.05kWh by year 2000, whereas the costs of the cheapest alter- 
natives range from $0.04-0.08/kWh. (RP) 4 tabs. 


16375 (BGUN-ASCU-87-13, pp. 111-125) Low temperature 
(T < 100 degrees C) solar thermal electricity. Collares Perreira, 
M. (National Engineering & Industrial Tech. Lab., Lisbon, (Portu- 
gal)). Ben-Gurion Univ. of the Negev, Sde Boger (israel). J. 
Blaustein Inst. for Desert Research. 1987. (CONF-8702183—: 2. 
Sede Boger symposium on solar electricity production, Sede Boger 
(Israel), 25 Feb 1987). In Proceedings of the second Sede Boger 
symposium on solar electricity production. Available trom COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Includes extracts 
from the discussion following the presentation. 

The cost of electricity from low temperature solar thermal system 
is compared with that from photovoltaic systems. Consideration of 
the various development potentials indicates that the future use of 
low temperature thermal systems will most likely be to provide heat 
for direct use. The use of the Rankine cycle to convert low temper- 
ature heat to electricity is discussed. The yearly average 
performance of solar ponds, other solar collectors and photovoltaic 
systems are compared and the electricity costs from the various 
systems are discussed. The costs of lined and unlined solar ponds 
are estimated as $21.7 and $17.7 per m?, the overall capital cost of 
a 5MW CPC system is about $167.5 per m* and the total capital 
cost of a photovoltaic system is about $550 per m*. (RP) 3 tabs., 
15 refs. 


16376 (BGUN-ASCU—87-13, pp. 165-169) Practical experi- 
ence with solar ponds. Bronicki, L.Y. (Ormat Turbines Ltd., 
Yavne, (israel)). Ben-Gurion Univ. of the Negev, Sde Boger 
(Israel). J. Blaustein Inst. for Desert Research. 1987. (CONF- 
8702183—-: 2. Sede Boger symposium on solar electricity 
production, Sede Boger (Israel), 25 Feb 1987). In Proceedings of 
the second Sede Boger symposium on solar electricity production. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Extended abstract 
of poster session paper. 

The 5 MWe salinity gradient solar pond power plant was devel- 
oped in stages, with pond areas increasing from 4 hectares, 
through 21 hectares, to 0.25 square km. Wind-driven upper-layer 
mixing is suppressed by floating plastic nets, of which the anchor- 
ing system has been modified to suit the larger surface area 
ponds. Unit costs of lining the ponds has fallen from $12 per m? to 
$6 per m* with increasing pond size, and further falls are expected 
in the future. Operating tests of the 5 MW power plant have shown 
that parasitic energy losses are within the predicted range of 20- 
25%. The electric power cost ranges from $.16 per kWh for a 1st 
generation peak load plant to $0.07 per kWh for a 3rd generation 
base load plant. Satisfactory coupling to the grid system has been 
demonstrated. (RP) 2 tabs. 


16377 (IE-MOEF87/0100 vp, paper 5) Thermal diodes for 
solar ponds for load control. Novik, O. (Argaman Industries Ltd., 
Yavne, (Israel)). Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Oct 1987. (In Hebrew). (CONF-8710511—: ENTEC 87: 1. 
Israeli conference on technologies in energy, Tel Aviv (israel), 28 
Oct 1987). In ENTEC 87. First Israeli conference on technologies 
in energy. Available from COST! P.O.B 20125, TEL-AVIV 61201. 
Abstract only. 
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Thermal diodes, which are insulating materials having high trans- 
parency to solar radiation, have been developed for a wide range 
of active and passive applications. These materials, in modular ele- 
ments having high resistance, feature in the first of the new 
generation of solar ponds for producing and storing hot water for 
residential, industrial and agricultural uses. These solar ponds pro- 
vide a practical and economic means to supply hot water at 
temperatures up to 80 degrees C and form an ideal apparatus to 
store energy from conventional sources. All these characteristics 
enable such solar ponds to be used to achieve optimal load con- 
trol, in exploiting low-tariff energy supplies. Up to date storage 
systems of volumes 25,000-600,000 liter, to handle 1,000-25,000 
kWh have been built and tested. (MR) 


16378 (IE-MOE!-88/0100, pp. 21) Some chalienges for cen- 
tral receivers. Dostrovsky, |. (Weizmann inst. of Science, Rehovot, 
(israel)). Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Jun 1988. (CONF-880609-: Energy 88: 2. International congress 
and exhibition on energy, Tiberias (Israel), 5-10 Jun 1988). In En- 
ergy 88. The 2nd international congress and exhibition on energy. 
Abstracts. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

If solar energy is to become a major source in the future it must 
be capable of meeting the needs of most end users. To achieve 
this solar radiation must be converted to various other forms of 
secondary and final energy forms, particularly such that lend them- 
selves to transmission and storage. Most processes which can 
effect such conversions require very high temperatures or high in- 
tensity of light or both. The only technology available today for 
providing large amounts of highly concentrated sunlight to a con- 
version process is that of the central receiver. This technology is 
described briefly and the various possible ways in which the con- 
centrated sunlight can be converted to other energy forms is 
outlined. The high-temperature chemistry which may be carried out 
with the energy delivered by central receivers, and the photochem- 
istry which may become possible with the high intensity solar 
radiation can provide the key to the large-scale contribution of so- 
lar energy to all of mankind. (author) 


16379 (IE-MOEI-88/0100, pp. 22) Solar-pond power. Appli- 
cability, economics, and specific examples. Tabor, H. (Scientific 
Research Foundation, Jerusalem, Israel); Doron, B. Ministry of 
Energy and Infrastructure, Jerusalem (israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The built-in storage characteristic of solar ponds makes it possi- 
ble to design a solar-pond power plant (SPPP) to deliver its rated 
output at any time of the year despite the seasonal variations of in- 
solation. This allows a SPPP to stand alone - of special interest in 
developing countries - or, if connected to a grid, to provide full 
rated output continuously. Economic viability of solar ponds is dis- 
cussed and depends upon local circumstances. Two examples are 
given of multi-MW(e) SPPP’s proposed for Israel (latitude 32°) and 
Bonaire, Dutch Antilles (latitude 12°). An appendix amends previ- 
ously published data on storage capability. (Author) 


16380 (IE-MOEI-88/0100, pp. 64) Technical description of 
the W.LS. solar furnace. Levy, |. (Weizmann Inst. of Science, Re- 
hovot, (Israel)); Epstein, M. Ministry of Energy and Infrastructure, 
Jerusalem (Israel). Jun 1988. (CONF-880609—: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

A high concentration solar furnace was designed and 
constructed at the Center of Energy Research at the Weizmann In- 
Stitute of Science. Concentration level of 10,000 suns was obtained 
and the total power is about 20 kW. Measurements of energy flux 
profiles and concentration levels were performed by calorimetric 
and radiometric methods. Some technical and construction details 
are described. Flux maps at the focus region, as measured by the 
two methods, are presented. (author) 
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16381 (IE-MOEI-88/0100, pp. 68) Solar chimneys - the pro- 
totype in Spain - prospects for the future. Schiaich, J. (Schlaich 
und Partner, Civil Engineering Consultants, Stuttgart, West (Ger- 
many)); Friedrich, K. Ministry of Energy and _ Infrastructure, 
Jerusalem (Israel). Jun 1988. (CONF-880609-: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

The solar chimney combines three well-known physical principles 
- those of the greenhouse, the chimney, and the wind turbine - in a 
novel way. Solar radiation, absorbed under a large and translucent 
horizontal roof, heats the air. The warm air flows to the chimney 
and rises, i.e. the difference in temperature between the heated air 
and the fresh air is transformed into kinetic energy, an updraught, 
via the chimney. This updraught is converted into mechanical en- 
ergy by a wind turbine and then into electricity by a conventional 
generator. After having received a feasibility study, the German 
Ministry for Research and Technology sponsored a 50 kW proto- 
type in Spain (chimney height 200 m, collector diameter 250 m), 
which has now operated for six years. Extensive measurements 
have been taken and the initial problems with the collector roof 
have been overcome. It has been shown that this kind of system, 
economic large-scale solar energy, has good chances. (author) 


16382 (IE-MOE}I-88/0100, pp. 74) Luz solar technology de- 
velopment. Jaffe, D. (Luz International Ltd., Jerusalem, (Israel)). 
Ministry of Energy and Infrastructure, Jerusalem (israel). Jun 1988. 
(CONF-880609-: Energy 88: 2. International congress and exhibi- 
tion on energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 
2nd international congress and exhibition on energy. Abstracts. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Five large solar thermal electric plants using Luz parabolic 
trough collectors have been placed in service in Southern Califor- 
nia over the past four years, with a total installed capacity of 135 
MW(e) net. Two additional plants (80 MW(e) each) are currently 
under construction, and contracts for a further 380 MW(e) capacity 
have been signed with the same utility. Similar projects at other lo- 
cations around the world are under negotiation and development, 
including the first plant in Israel, to be located near Eilat. Luz solar 
technology ahs developed rapidly over this same period, and the 
projects currently under construction represent a third generation in 
plant design. Technical advances have been achieved primarily in 
the following areas: (1) Solar collectors: mechanical design, 
increased operating temperatures, (2) System design: solar super- 
heat, increased solar steam pressure, (3) Plant control: variable 
speed flow control, distributed control system, These advances 
have yielded significant improvements in terms of higher operating 
efficiency, lower plant costs, and reduced operating and mainte- 
nance overheads. This paper reviews the evolution of Luz solar 
technology as it has been reflected in successive power plants, 
and provides an indication of projected developments for future 
projects. (author)nd 


16383 (IE-MOEI-88/0100, pp. 75) An overview of the DOE/ 
SERI solar thermal research program. Nix, R.G. (Solar Energy 
Research Inst., Thermal Systems Research Branch, Golden, CO, 
(USA)). Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Jun 1988. (CONF-880609-: Energy 88: 2. International congress 
and exhibition on energy, Tiberias (Israel), 5-10 Jun 1988). In En- 
ergy 88. The 2nd international congress and exhibition on energy. 
Abstracts. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The Solar Energy Research Institute (SERI) has the primary re- 
sponsibility for the solar thermal research as performed as part of 
the US Department of Energy’s Solar Thermal Research Program. 
This presentation discusses the structure of this Program, includ- 
ing: the rationale, the goals and objectives, and the actual 
research activities. The goals are to significantly enhance the 
cost-competitiveness of existing applications and to define new ap- 
plications for solar thermal energy. The current structure of the 
Solar Thermal Research Program includes activities in concentra- 
tors, receivers, heat engines, direct conversion techniques and 





systems assessments. The major concentrator activities concern 
stretched membrane reflectors with the objective of significantly re- 
ducing the cost of this important component of high temperature 
solar thermal systems. The major receiver research is to under- 
stand the direct absorption receiver, where concentrated sunlight is 
captured in a thin layer of molten salt flowing down a nearly verti- 
cal plate. The objective is to define more robust receivers which 
cost less and perform better than tubular receivers. SERI has sig- 
nificant research activities to understand how to convert direct 
concentrated sunlight to useful energy forms other than electricity. 
These activities include research on solar detoxification of haz- 
ardous wastes, and on the use of concentrated sunlight to drive 
reactions to produce fuels and chemicals. (author) 


16384 (IE-MOEI-88/0100, pp. 120) The economics and in- 
ternational market potential of Luz solar systems. Pinto, J. (Luz 
International Ltd., Los Angeles, (USA)); Zilka, Y. Ministry of Energy 
and Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: 
Energy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy &8. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Luz will have installed 574 MW of solar thermal electric power 
capacity in Southern California by 1992. This ongoing program has 
led to the development of international markets for solar electric 
projects in developing and industrial countries. Luz has achieved 
marked cost reductions in all aspects of their system, but many 
other factors influence the economics of a large-scale solar power 
plant. Among these factors are: the overall capacity, load factor 
variations, thermal storage requirements for output shifting, local 
environmental features, marginal electricity and fuel prices, the de- 
sired operating mode and the local financial environment. Luz has 
built 30 MW (net) plants, is designing 80 MW (net) plants and is 
developing future power clusters of 300 MW. Based on this experi- 
ence, projected costs per kWh are 8-9 cents for a 35 MW (gross) 
plant, 7-8 cents for a 90 MW (gross) plant, and 5-6 cents for a 300 
MW (gross) plant. The Luz system will be particularly advanta- 
geous to customers with the following conditions: availability of 
insolation, expected future growth in electricity baseload and peak 
demand, scarcity of local conventional energy sources or prefer- 
ence for exporting them, need to diversify the electricity generation 
system and to achieve its independence. (RP) 


16385 (IE-MOEI-88/0100, pp. 122) Energy from dry air - or 
solar energy without collector. Zasiavsky, D. (Technion - Israel 
Inst. of Tech., Agricultural Engineering Faculty, (Haifa)). Ministry of 
Energy and infrastructure, Jerusalem (israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Dry air is supplied by the two desert belts of the world. It rises in 
the equatorial area, sheds its water, flows north and south and fi- 
nally descends adiabatically, hot and dry. One way of utilizing dry 
air is to produce a downdraft within a tall chimney by spraying wa- 
ter into air and cooling it. Turbines put in the path of the flowing air 
would produce electricity. The author has studied in detail a base- 
line design and obtained results very similar to those obtained 
earlier by Philip Carison. The practical performance has been con- 
firmed by recalculating. The deliverable energy is some 60% of 
energy produced. It is proportional to the chimney cross-section 
and to the chimney height to the power 1.5. A conservative forecast 
predicts a cost of 2.5-3.5 cents per kWh. The technologies seem to 
be available. The potential is such that even a fraction could suffice 
to produce most of the electricity demand by mankind. (author) 


16386 (IE-MOEI-88/0102 vp) Covered solar ponds. Novick, 
O. (Arel Energy Ltd., Yavne, (Israel)). Ministry of Energy and infra- 
structure, Jerusalem (israel). 12 Jun 1988. (CONF-8806247-: 
International workshop on renewable energy in developing coun- 
tries, Kiryat Anavim (lsrael), 12-17 Jun 1988). In Renewable 
energy in developing countries. An international workshop. Avail- 
able from COST] P.O.B 20125, TEL-AVIV 61201. 
Order with complete bibliographic information. 
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Plastic bag solar ponds and thermal diode solar ponds are suit- 
able sources of low grade heat for water heating, agricultural crop 
drying and water desalination in remote areas of developing coun- 
tries. The water to be heated is held in plastic bags, up to 2 m 
wide and up to 100 m long, placed in an insulated trough and cov- 
ered with a plastic roof. The bags, which have transparent tops 
and black bottoms absorb 70-80% of the incident solar radiation 
but their nocturnal heat loss is high, so that the overall efficiency is 
only about 12% and the best average temperature difference is 
about 20 deg C. This performance can be improved by pumping 
the water into insulated reservoirs overnight, but this greatly in- 
creases complexity and cost. Thermal diode solar ponds feature an 
insulating honeycomb layer mounted above the water surface. The 
plastic honeycomb material is transparent to solar radiation but 
opaque to infrared and it suppresses convective heat loss. The effi- 
ciency can approach 40% and a pond of 0.5 m depth can store the 
energy absorbed during 10 consecutive bright days. Software has 
been developed for the detailed design of thermal diode solar 
ponds for particular sites and applications. (RP) 3 figs. 


16387 (IE-MOEF-88/0102 vp) Solar heating of water - the 
domestic application. Zarmi, Y. (Ben-Gurion Univ. of the Negev, 
J. Blaustein Desert Research Inst., Applied Solar Calculations Unit, 
Sde Boger, (israel)). Ministry of Energy and infrastructure, 
Jerusalem (Israel). 12 Jun 1988. (CONF-8806247-: International 
workshop on renewable energy in developing countries, Kiryat 
Anavim (israel), 12-17 Jun 1988). In Renewable energy in develop- 
ing countries. An international workshop. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The basic concepts pertinent to the utilization of solar energy for 
domestic hot water consumption are reviewed. The principles of 
the thermosyphon and its operation are discussed, including: col- 
lector orientation and tilt angle, thermal balance calculation, 
thermal stratification and single- or multi-pass operation. Problems 
of high rise buildings are mentioned. Other potential problems in- 
clude: reverse thermosyphoning, heat losses, collector cleaning, 
system clogging, excessive mixing in the tank, and climatic ex- 
tremes. (RP) 1 fig., 5 refs. 


16388 (IE-MOEF-88/0102 vp) Overview of the U.S. experi 
ence with photovoltaics in developing countries. Surek, T. 
(Solar Energy Research Inst., Golden, CO, (USA)); Jones, G.J.; 
Annan, R.H. Ministry of Energy and Infrastructure, Jerusalem (Is- 
rael). 12 Jun 1988. (CONF-8806247-: International workshop on 
renewable energy in developing countries, Kiryat Anavim (Israel), 
12-17 Jun 1988). In Renewable energy in developing countries. An 
international workshop. Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Order with complete bibliographic information. 

Recent advances in photovoltaic technology, the result of a U.S. 
Department of Energy program in partnership with industry, univer- 
sities, and utilities, are described. An overview is given of the 
current and projected markets for photovoltaics. The discussion of 
the technology and markets sets the stage for the primary subject 
matter of the paper, which is the discussion of the U.S. experience 
with photovoltaics in developing countries. Thousands of photo- 
voltaic systems worldwide are providing reliable, cost-effective 
electrical energy in remote applications such as telecommunica- 
tions, water pumping, and vaccine refrigeration. (author) 1 fig., 1 
tab., 16 refs. 


16389 (IE-MOEI-88/0102 vp) Small and very small self con- 
tained power plants for isolated communities. Bronicki, Y 
(Ormat Turbines Ltd., Yavne, (israel)); Doron, B. Ministry of Energy 
and Infrastructure, Jerusaiem (israel). 12 Jun 1988. (CONF- 
8806247-: International workshop on renewable energy in 
developing countries, Kiryat Anavim (Israel), 12-17 Jun 1988). In 
Renewable energy in developing countries. An intemational work- 
shop. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with compiete bibliographic information. 

Small modular power plants, 1-1200 kW, using locally available 
energy sources are described. The main advantages of these units 
are: high reliability, high availability and low maintenance. Exam- 
ples of units using geothermal, solar, fossil fuel, wood and hybrid 
systems, in remote places are given. The inherent reliability and 
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low maintenance characteristics of the Ormat Energy Converter 
have been demonstrated by the accumulation of over 40 million 
operating hours in actual field operation. The variety of the 
turbogenerating capability and of the applications illustrates the ex- 
istence of a well-proven technology, suitable for remote places and 
islands, for converting low temperature heat sources into electricity 
in a reliable and virtually maintenance-free system. Because of 
their modular nature, units can be added as the demand grows, a 
great advantage in areas where future growth is difficult to predict 
and avoids the installation of over-sized units representing tied-up 
capital and poor load factor. (author) 6 figs. 


16390 (IE-MOEI-88/0102 vp) Experience in on-site electric 
ity supply from locally available heat sources. Gill, M.M. (Ormat 
Turbines Ltd., Yavne, (israel)). Ministry of Energy and Infrastruc- 
ture, Jerusalem (israel). 12 Jun 1988. (CONF-8806247-: 
International workshop on renewable energy in developing coun- 
tries, Kiryat Anavim (israel), 12-17 Jun 1988). In Renewable 
energy in developing countries. An international workshop. Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Organic Rankine Cycle (ORC) turbogenerators and combined 
energy systems offer high reliability and low maintenance, render- 
ing them suitable for small-scale, on-site electric power generation 
in remote areas, using various fossil fuels. The technology has re- 
cently been further developed and reapplied to its original function 
of replacing fuel with locally available heat sources at low-to- 
moderate temperatures, including waste heat, geothermal hot 
water and steam, solar ponds and biomass. Small power plants 
producing 0.5-30 MW, utilizing locally available heat sources, have 
become available and in many cases they are already economi- 
cally competitive. In many such applications modular geothermal 
power plants produce commercial power. Solar pond power plants 
have been field tested and have been put into routine operation. In 
both systems a modular, containerized ORC turbogenerator is 
used to convert moderate-temperature heat into electrical power. 
This key element is now technologically mature, having been de- 
veloped by Ormat since 1965 with some 4,000 units commercially 
utilizing both fossil fuel and alternative energy sources. The tech- 
nology and applications - with modular packages for non-polluting 
power production - are described. The potential for decentralized 
and rural development is indicated. (RP) 6 refs. 


16391 Recommendations for improvements in the design 
and operation of future solar central receiver power plants 
based on experience gained from the Solar One Pilot Plant. 
Kolb, G.J. (Sandia National Labs., Albuquerque, NM (USA)). pp. 
2950 of Proceedings of the 24th intersociety energy conversion en- 
gineering conference. Volume 4. IEEE Service Center, Piscataway, 
NJ (1989). DOE Contract AC04-76DP00789. (CONF-890815-: 24. 
intersociety energy conversion engineering conference, Arlington, 
VA (USA), 6-11 Aug 1989). 

Technical Paper 899526. 

The Solar One Pilot Plant successfully demonstrated the feasibil- 
ity of solar central receiver power plants. During its operating years 
much data were collected regarding the efficiency and availability 
of the various plant systems. This paper summarizes these statis- 
tics and compares them to goals developed by the Department of 
Energy. Based on this comparison, design and operation improve- 
ments are recommended so that future central receiver plants can 
more closely attain these goals. 


1408 Ocean Energy Systems 
Refer also to citation(s) 16389 


16392 (CONF-900339-1) Experimental investigation of 
condensation of steam in the presence of noncondensable 
gases using plate heat exchangers. Panchal, C.B. Argonne 
National Lab., IL (USA). [1990]. 15p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract W-31109-ENG-38. 
From 2. international symposium on condensers and condensation; 
Bath (UK); 28-30 Mar 1990. Order Number DE90002251. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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An experimental investigation was carried out to determine the 
overall performance of a parallel-plate condenser for the Open- 
Cycle OTEC power system. In this paper, the experimental results 
are analyzed and compared with theoretical predictions. In the 
experimental study, the warm surface seawater was flash evapo- 
rated, and the resulting steam was condensed in a plate-and-shell 
heat exchanger with deep-ocean cold water used as coolant. The 
theoretical analysis includes the local calculation of mass and heat 
fluxes and a two-dimensional integration of heat- and mass- 
balance equations. Appropriate boundary conditions are applied for 
determination of the inlet steam distribution in the direction of water 
flow. The predicted rate of condensation is compared with the ex- 
perimentally measured values; total condensation and from three 
individual sections along the condenser length. 11 refs., 8 figs., 3 
tabs. 
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Refer also to citation(s) 15859, 16298, 16418, 16849, 16920, 
16921, 16923, 16925, 16929, 16930, 16932, 16956 


16393 (IE-MOA-88/0100, pp. 60) Utilization of salt gradient 
solar ponds for greenhouse heating at Bet Ha’arava. Technical 
visit 8/12/87. Agricultural Research Organization, Bet Dagan 
(israel). Inst. of Agricultural Engineering. Feb 1988. (CONF- 
8712157—: French Israeli symposium on greenhouse technology, 
Shefayim (Israel), 7 Dec 1987). In Report of the French Israeli 
symposium on greenhouse technology. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The salt gradient solar ponds developed by Ormat Co., for elec- 
tricity production via organic vapor turbines form one of the major 
projects in solar energy in Israel. However, due to low electricity 
prices and low efficiency, the system is not operated, except for 
daytime in summer when improved efficiency coincides with high 
electricity prices. Combining heat consumption in winter (i.e. Octo- 
ber to March) with summer electricity production can justify 
continued operation of this innovative project. The existing ponds 
can supply heat to an area of 20-30 hectares of greenhouses. The 
weather in this area is mild and favorable for winter horticulture, 
which is one of the most important avenues of development for Is- 
raeli agriculture. However, the soil in the neighborhood of ponds is 
salty. This fact and other horticultural reasons led to development 
of detached soilless culture in this and other regions. Because of 
favorable conditions, mild weather and low cost energy, develop- 
ment of a greenhouse project attached to the ponds was initiated. 
The heat distribution techniques are somewhat similar to geother- 
mal heating. Combined pipes and sleeves for soil and space 
heating are utilized. Horticultural practice is being tested with an 
aim to develop a cost effective project. (author) 


16394 (IE-MOEI-88/0100, pp. 33) Efficiency of a combined 
solar air collector-heat pump. Dehon, P. (Faculte des Sciences 
Agronomiques de |’Etat a Gembloux, Gembioux, (Belgium)). Min- 
istry of Energy and Infrastructure, Jerusalem (israel). Jun 1988. 
(CONF-880609-: Energy 88: 2. International congress and exhibi- 
tion on energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 
2nd international congress and exhibition on energy. Abstracts. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The efficiency of a crop-drying system which combines a solar 
air collector with an air-water heat pump was measured and the 
performance of the system has been analyzed. Following evalua- 
tion of different construction materials, tests of hay drying were 
performed in a small cell, and a 24 m* zinc sheet shed roof was 
converted to enabie efficiency measurements of a roof collector 
used in drying grain crops. This collector was combined with an 
air-water heat pump, to analyze the possibility of extended use of 
the solar collector and to evaluate the improvement in the system 
performance coefficient. Relations were established between the 
energy delivered by the condenser and the heat pump operating 
parameters and between the performance coefficient and the same 
parameters. A simulation of the system was performed over a full 
year to define the effect of the collector on the efficiency of the 





heat pump, and to determine the influence on the performance co- 
efficient of the collector area, hours of use, water mass flow. (MR) 


16395 (IE-MOEI-88/0100, pp. 44) Transparent insulation: 
concept and applications. Novick, O. (Arel Energy Ltd., Yavne, 
(Israel)). Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Jun 1988. (CONF-880609-: Energy 88: 2. International congress 
and exhibition on energy, Tiberias (Israel), 5-10 Jun 1988). In En- 
ergy 88. The 2nd international congress and exhibition on energy. 
Abstracts. Available from COST] P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Transparent, insulating cover materials have been developed 
which combine high transmission of solar radiation with effective 
convection suppression and absorption of thermal radiation. The 
covers comprise thin-walled honeycomb structures which can be 
tailored to match specific applications. A typical combination is 
75% transmittance of diffused sunlight and a heat transfer coeffi- 
cient of 1.0 W/m?K. The covers have been used: on saltiess solar 
ponds, which combine high efficiency with large storage capacity, 
on domestic water heaters, which they protect from freezing in cold 
climates, in a variety of passive solar architectural units, including 
wall panels, skylights and greenhouse roofs, and in process heat 
collectors, in which they perform better than vacuum tube collec- 
tors, while using simpler technologies. (RP) 


16396 (IE-MOEI-88/0100, pp. 46) R&D on the structural 
solar collecting system. Lee, J.H. (Korea Inst. of Energy & Re- 
sources, Daejeon, (Korea)); Auh, P.C. Ministry of Energy and 
Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

The structural solar collecting system (SSCS), which comprises 
glass- or plastic-covered polyurethane foam sandwich panels is de- 
signed to form an integral part of a building structure. According to 
whether air or water flows through them, they can be used for wa- 
ter heating, space heating or space cooling. SSCS with trickle flow 


of water serve in water heating and/or air cooling. Space heating is 
achieved by forcing air through the collector with a fan. Cooling in 
summer is achieved by combining downward flow of cold water 
with upward convective air flow. In Korea SSCS units are used for 
heating swimming pools, office buildings and houses, and to pro- 
vide low-temperature process heat. This paper deals with the 
research and development of the SSCS. (RP) 


16397 (IE-MOEI-88/0100, pp. 48) The rotating prism wall: 
mathematical model, its validation, and optimization predic- 
tions. Faiman, D. (Ben-Gurion Univ. of the Negev, J. Blaustein 
Inst. for Desert Research, Applied Solar Calculations Unit, Sde Bo- 
ger, (Israel)); Feuermann, D.; Haleahel, M. Ministry of Energy and 
Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609—-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

A mathematical model has been constructed that describes the 
daily temperature variations associated with a rotating prism solar 
wall. The model has been validated against actual performance 
data obtained from such a wall located in a passive solar house at 
Sde Boger, Israel. The thus validated model is used to: (a) 
compare the efficiency of a rotating prism wall with that of a con- 
ventional Trombe wall, (b) show how the efficiency of a rotating 
prism wall depends on prism size and construction material, (c) 
predict the performance of such a wall, using SOLMET climatic 
data tapes, under a variety of climatic situations. (author) 


16398 (IE-MOE!-88/0100, pp. 63) Multistage solar water 
destillator without pump. Heinzel, V. (Karlsruhe Univ., Reak- 
tortechnik Inst, West (Germany)). Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Jun 1988. (CONF-880609-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 


14 SOLAR ENERGY 
1409 Solar Thermal Utilization 


Abstract only. 

The aim was to develop a multi-stage solar still with no require- 
ments for pump power, electronic control or daytime maintanance 
work which would use solar energy more efficiently than existing 
single-stage devices. As heat source direct evaporating collectors 
provide steam at about 120 degrees C. An experimental version 
comprised three stages. Each stage includes a closed loop com- 
prising a feed water well, evaporator, condenser, distillate well and 
an air container. The condenser simultaneously acts as the evapo- 
rator of the next stage. Delivery of feed water to the evaporator is 
activated by communication between the two wells. The air con- 
tainer controls the air volume in the evaporator. At maximum 
power and operational saturation pressure the heat exchange area 
in the evaporator is completely accessible to steam. Reduction of 
power causes air to flow back to the evaporator until, at zero 
power, heat flow between the collector and the different stages is 
prevented. The experimental version was operated at up to 1.6 
kW. The total distillate produced by the three stages was 2.4 times 
greater than the steam mass flow from the collector. The enclosed 
air volume enabled all conceivable intermediate power levels and 
changes to be matched. No maintenance work was required during 
the day cycle. The feed water well was filled in the morning and 
the distillate was removed in the evening. Higher power and output 
could be achieved through changes of the evaporator and well 
sizes, while higher available collector temperatures could be 
matched by the installation of more stages and optimization of the 
heat exchange area. (RP) 


16399 (IE-MOEI-88/0100, pp. 116) Contribution of the IEA 
to advances in active and passive solar technologies. Morse, 
F.W. (Dept. of Energy, Solar Heat Technologies, Conservation & 
Renewable Energy, Washington, DC, (USA)). Ministry of Energy 
and Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: 
Energy 88: 2. International congress and exhibition on energy, 
Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd intema- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Today, solar heating and hot water systems are commercially 
available in many countries: from passive heated application in 
Engiand to a large agricultural water heating application in the 
Netherlands, from domestic water heating in Canada to the solar 
heating and cooling of an office building in Japan, from homes 
heated via passive solar in Austria to large-scale solar water heat- 
ing systems in Spain and the United States. Ten years ago, this 
technology was not available on any commercial scale, except in a 
few countries such as Australia and Israel. The dramatic and im- 
portant progress made in solar heating during this past decade was 
due, in part, to the results of the International Energy Agency (IEA) 
Solar Heating and Cooling Program, together with the national pro- 
grams within the IEA countries. This international research program 
has made important contributions towards identifying and resolving 
the major problems which blocked this technology. These contribu- 
tions are highlighted in this presentation. (author) 


16400 (IE-MOE!-88/0102 vp) Low temperature applications 
of solar energy for agriculture. Segal, |. (Agricultural Research 
Organization, Agricultural Engineering inst., Bet Dagan, (israel)). 
Ministry of Energy and Infrastructure, Jerusalem (Israel). 12 Jun 
1988. (CONF-8806247—: International workshop on renewable en- 
ergy in developing countries, Kiryat Anavim (Israel), 12-17 Jun 
1988). In Renewable energy in developing countries. An intemna- 
tional workshop. Available from COSTI °.0.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information. 

Low temperature solar systems are the most appropriate for use 
in developing countries. Systems for greenhouse heating and crop 
drying are reviewed. Plastic greenhouses include: (a) plastic 
mulches which maintain soil temperature, suppress weed growth, 
conserve water and provide clean bedding for sensitive fruit, (b) 
low tunnels, up to 1.6 m high, provide seasonal protection and en- 
able early planting, (c) walk-in tunnels may include ventilation 
openings, (d) plastic-covered greenhouses demand sophisticate 
engineering design. Greenhouse solar heating may use separate 


ERA Vol. 15, No. 7 89 





14 SOLAR ENERGY 
1409 Solar Thermal Utilization 


collectors, integral collectors or the greenhouse itself to collect so- 
lar energy. The cost effectiveness of greenhouses can be improved 
by using them for crop drying in the summer. A decision to develop 
solar drying systems should depend on: product storage require- 
ments, alternative possibilities to drying, relative costs of alternative 
systems, the length of the drying season, the daily or hourly capac- 
ity of the harvesting operation, the weather during the drying 
season. These considerations have to be related to the value and 
quality of the products. Available solar drying systems include: 
open sun drying, open shade drying, greenhouse dryers which 
may include shading and/or conveyer systems, thermosyphon sys- 
tems which are indirectly heated, forced flow dryers which may 
have solar collectors integral with their structure, multiple-use sys- 
tems, systems which combine drying with storage, and heat-pump 
systems. The United Nations Food and Agricultural Organization 
participates in a variety of international cooperative activities con- 
cerning solar drying development. (RP) 21 fig., 9 refs. 


16401 (IE-MOEI-88/0102 vp) Passive heating and cooling: 
@ challenge for design of buildings in developing countries. 
Hoffman, M.E. (Technion - Israel Inst. of Tech., Building Research 
Station, Building Climatology Dept., Haifa (Israel)). Ministry of En- 
ergy and Infrastructure, Jerusalem (israel). 12 Jun 1988. 
(CONF-8806247-: International workshop on renewable energy in 
developing countries, Kiryat Anavim (Israel), 12-17 Jun 1988). In 
Renewable energy in developing countries. An international work- 
shop. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

Main results of research and building experience on low energy 
building design and development of design directions for these 
buildings, including the envelope insulation and the internal heat 
capacity, are exposed in this paper. Summer is the main season 
included, and cooling by natural or forced ventilation during the 
night, or day and night, are considered and evaluated. Solar heat- 
ing in winter, through windows and solar balconies, are also 
considered and evaluated. For the purpose of this study, the au- 
thor makes use of the very accurate Total Thermal Time Constant 
(TTTC) thermodynamic predicting method (computerized in PL1 
language for large computers, and in Basic Language for PC com- 
puters), which considers internal and envelope insulation, thermal 
mass, movable envelope insulation, penetration of solar radiation 
through windows and solar balconies, natural or forced ventilation, 
internal heat sources and artificial heating or cooling. This presen- 
tation displays research conclusions related to one- and 
multi-storey residential buildings. The results were correlated to 
measurements carried out in real buildings expressly designed with 
passive cooling and passive heating in a unique one-storey 600- 
room residential hospital designed for passive cooling by natural 
night ventilation (where the external air temperature in summer 
varies in the range of 20-35 deg C) and in a large multi-storey resi- 
dential building for the aged in Jerusalem, with an without solar 
balconies as a source of natural heating in winter (mean external 
air temperature: 5-13 deg C). (author) 


16402 (ORF/ES—89-05628) Scald protection in solar do- 
mestic hot water systems. Sibbitt, B.E. (Ontario Research 
Foundation, Mississauga, ON (Canada)). Ontario Research Foun- 
dation, Mississauga, ON (Canada). Engineering Sciences Div. Oct 
1987. 104p. Contract EMR 23216-6-6080/01-SZ. (MICROLOG-89- 
05628). Available from PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ottawa, ON, CAN K1A 
OE4; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St. Ottawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

The outlet water temperature produced by a solar domestic hot 
water (SDHW) system can vary over a wide range, depending on 
weather conditions and the size of load imposed. Water can be 
heated to temperatures that can cause pain and scalding if contact 
with human tissue is allowed to occur. It is therefore important to 
provide reliable means to limit the temperature of water leaving 
such systems. The objectives of this study were: to evaluate ex- 
perimentally the performance of tempering valves and auxiliary 
water tanks for their abilities to prevent scalding water from reach- 
ing the user; to develop an accelerated aging procedure for 
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tempering valves; to find and review standards related to temper- 
ing valves, and to make recommendations on the sections of 
Canadian Standards Association Standard F379.1 pertaining to 
scald protection. Transient tests were performed on six pairs of 
new tempering valves, one used valve and an auxiliary electric wa- 
ter tank. In each case the outlet temperature was monitored for a 
range of operating conditions. A wide variation exists in the perfor- 
mance of the valves in terms of the outlet temperature overshoot 
and time required to return to the setpoint. In general, there was 
less chance of scalding at low flow rates with low inlet water tem- 
perature and low setpoints. The preheat tank reduced the outlet 
temperature for a period of time in each test conducted. Some ap- 
plicable standards documents were found to be too stringent in 
their performance requirements. This project reports previously un- 
available data on components critical to the safety of SDHW 
system users. It could also have a significant impact on the eco- 
nomics and safety of SDHW systems. 13 refs., 13 figs., 5 tabs. 
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16403 (BFR-D-16-1989) Survey of service life prediction 
methods for materials in solar heating and cooling. Carlsson, 
Bo (ed.). IEA Solar Heating and Cooling Programme. Swedish 
Council for Building Research, Stockholm (Sweden). Dec 1988. 
88p. Order Number DE90748556. Available from NTIS (US Sales 
Only), PC AO5/MF A01. 

A survey of service life prediction methods based on accelerated 
testing and applicable to materials in solar heating and cooling is 
presented to document the results of a cooperative effort made 
within Task 10 of the International Energy Agency Solar Heating 
and Cooling Programme. The report is not only a review of service 
life prediction methods for materials presently used in solar heating 
and cooling, but is also a review of methods that might be of inter- 
est to this area of application. Systematic methodologies or general 
guidelines for developing accelerated tests to aid prediction of ser- 
vice life of materials are presented. Different mathematical 
modelling approaches to analysis of accelerated life data are dis- 
cussed, such as the use of performance - versus - time relations, 
acceleration factor equations and lite distribution models. The 
state-of-art on service life prediction related to plastics in solar 
heating and cooling, inorganic solar absorber coatings and insulat- 
ing glass are reviewed in more detail. 


16404 (BFR-D—16-1989, pp. 5-15) Systematic methodolo- 
gies for service lite prediction. Carlsson, Bo. (Statens 
Provningsanstalt, Boraas (Sweden)). IEA Solar Heating and Cool- 
ing Programme. Swedish Council for Building Research, Stockholm 
(Sweden). Dec 1988. In Survey oi service life prediction methods 
for materials in solar heating and cooling. Order Number 
DE90748556. Available from NTIS (US Sales Only), PC A05/MF 
AO}. 

To reliably predict the service life of materials, this short 
overview give examples of various kinds of approaches. Four basic 
themes appear, in almost all the methodologies reviewed, namely: 
Performance analysis; Failure analysis; Laboratory testing; and 
Mathematical modelling for service life prediction. As concerns per- 
formance analysis, this is an essential part in all the methodologies 
reviewed. In most of them failure analysis is also an important ele- 
ment and is treated in considerable detail in the scheme used by 
the Jet Propulsion Laboratory. Guidelines for developing acceler- 
ated laboratory tests for service life prediction are the main items 
of the ASTM and the CSTB procedures. As concerns mathematical 
modelling, most of the methodologies considered are not particu- 
larly detailed. The ASTM standard only treats the most simple case 
of mathematical modelling, i.e. when the rate of degradation is 
constant. The use of reliability analysis is recommended for non- 
linear degradation versus time relationship. 


16405 (BFR-D-16-1989, pp. 17-44) Mathematical models for 
service lite prediction. Carlsson, Bo (Statens Provningsanstalt, 
Boraas (Sweden)). IEA Solar Heating and Cooling Programme. 
Swedish Council for Building Research, Stockholm (Sweden). Dec 
1988. In Survey of service life prediction methods for materials in 





solar heating and cooling. Order Number DE90748556. Available 
from NTIS (US Sales Only), PC AO5/MF A01. 

Considerable efforts are needed in the application area of solar 
heating and cooling, to establish the use and limitations of avail- 
able mathematical methods for accelerated life data analysis: 
Service life requirements should be formulated in terms of perfor- 
mance levels for each category of material; Methods should be 
developed to characterize quantitatively the environmental condi- 
tions for each material category; Relationships between failure 
mechanism and environmental influences should be evaluated and 
formulated mathematically; and Experimental procedures for accel- 
erated life testing should be worked out and adapted for 
mathematical analysis of test results. 


16406 (BFR-D-16-1989, pp. 45-47) Prediction of material 
service life in solar heating and cooling research tor Task 10. 
Carlsson, Bo (Statens Provningsanstalt, Boraas (Sweden)). IEA 
Solar Heating and Cooling Programme. Swedish Council for Build- 
ing Research, Stockholm (Sweden). Dec 1988. In Survey of 
service life prediction methods for materials in solar heating and 
cooling. Order Number DE90748556. Available from NTIS (US 
Sales Only), PC A05/MF A01. 

Of interest for the Task 10 group was primarily to identify current 
methods for predicting service lives of the materials designated in 
Task 10. Two inquiries were therefore distributed to the participat- 
ing countries of Task 10. The first asked for currently available 
service life prediction methods of potential interest for materials in 
solar heating and cooling and the second for information on com- 
pleted, ongoing or planned national research projects in this area. 
This report, will only briefly review the results of these inquiries. 
The reader is referred to the internal working documents of IEA 
Subtask 10 C for full details. 


16407 (BFR-D-16-1989, pp. 49-57) Currently available ser- 
vice lite prediction methods for plastic materials in solar 
heating and cooling. Hayakawa, K. (Government Industrial Re- 
search Institute, Nagoya (JP)). IEA Solar Heating and Cooling 
Programme. Swedish Council for Building Research, Stockholm 
(Sweden). Dec 1988. In Survey of service life prediction methods 
for materials in solar heating and cooling. Order Number 
DE90748556. Available from NTIS (US Sales Only), PC A05/MF 
A01. 

At present, only four survey reports have been identified under 
the title of currently available life prediction methods applicable to 
plastic materials for solar heating and cooling applications. Two of 
those have mentioned the mathematical treatment. This may reflect 
the state of the art throughout the world. However, as the matter is 
considered to be of extreme practical importance, some of the ser- 
vice life prediction methods for piastics, though not strictly related 
to the solar heating and cooling applications, seem to be utilized 
conventionally. A few methods of potential interest which will lead 
to quantitative prediction of lifetime by mathematical expression are 
reviewed here with appropriate examples. 


16408 (BFR-D—16-1989, pp. 59-68) Prediction of the service 
lite of inorganic solar absorber coatings. Koehl, M. (inst. f. 
Electrical Engineering, Univ. of Stuttgart (DE)); Gindele, K. IEA So- 
lar Heating and Cooling Programme. Swedish Council for Building 
Research, Stockholm (Sweden). Dec 1988. In Survey of service 
life prediction methods for materials in solar heating and cooling. 
Order Number DE90748556. Available from NTIS (US Sales Only), 
PC AO5/MF A01. 

Considerable efforts have been focused on investigating the 
durability of solar absorber coatings. Emphasis has been relied on 
testing their thermal stability in air, while the other degradation fac- 
tors have seldom been considered. Combined tests, taking all the 
degradation factors into account, have only been performed out- 
doors on collectors or standardized collector-boxes at stagnation 
conditions. Nearly all of these more or less accelerated aging tests 
have been carried out either as qualification tests or in a compara- 
tive manner to select the most stable coatings, in order to get a 
rough idea of the stability of the absorber, or to identify a special 
susceptibility of the absorber to certain degradation factors. Finally, 
no information could be obtained from these tests on durability un- 
der working conditions. Methods for service life prediction have 
been only applied to temperature tests on black chrome and black 
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copper as well as to the outgassing of argon in evacuated tubes. 
Their suitability for other materials and the development of 
adequate life tests for the other degradation factors and their com- 
bination should be the subject of future research work. 


16409 (BFR-D—16-1989, pp. 69-80) Durability tests and life- 
time prediction for insulating glass. Santen, N. van (TNO inst. 
of Applied Physics Glass Department, Delft (NL)). IEA Solar 
Heating and Cooling Programme. Swedish Council for Building Re- 
search, Stockholm (Sweden). Dec 1988. In Survey of service life 
prediction methods for materials in solar heating and cooling. Or- 
der Number DE90748556. Available from NTIS (US Sales Only), 
PC AO5/MF A01. 

Most durability tests on insulating glass consist of cycling tests in 
climatic rooms on standard size samples. In general, too little at- 
tention has been paid to the impact of wind and solar radiation, 
two factors important in the degradation of facade materials, espe- 
cially insulating glass. Better test methods and better lifetime 
prediction methods have to be developed to arrive at a better cor- 
relation with practice, especially when new materials are involved. 


16410 (BGUN-ASCU-87-13, pp. 77-89) Computerized data 
acquisition and control system: design and selection proce- 
dure. Hirsch, M. (ENCON - Energy & Control Systems Engineering 
Ltd., Moshav Zafaria, (Israel)). Ben-Gurion Univ. of the Negev, Sde 
Boger (israel). J. Blaustein Inst. for Desert Research. 1987. 
(CONF-8702183—: 2. Sede Boger symposium on solar electricity 
production, Sede Boger (israel), 25 Feb 1987). In Proceedings of 
the second Sede Boger symposium on solar electricity production. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The aim was to provide a data acquisition and control system to 
support the Ben Gurion Solar Electricity Technology Test Center, 
Sede Boger, Israel. Requirements of the system inciude: ability to 
collect, store and analyze data, sufficient flexibility to permit its 
connection to existing and future solar plants, ability to display and 
print text, numbers and color graphics, and ability to communicate 
with external users via a computerized communication network. 
The system must handle data and parameters associated with so- 
lar photovoltaic power plants, solar thermal power plants and a 
meteorological station. The required accuracy of the sensors and 
transducers is 0.5% and the overall accuracy of the system is 3%. 
The data acquisition units and computer have 12 bit resolution. 
Drawings of the system are presented. (RP) 6 figs., 2 tabs. 


16411 (IE-BGUN-86/0001) Solar dish concentrators. Roy, 
A. Ben-Gurion Univ. of the Negev, Sde Boger (Israel). J. Blaustein 
Inst. for Desert Research. 1986. 4p. (in Hebrew and English). 
(CONF-8602180—: 1. Sede-Boker workshop on solar electricity pro- 
duction, Beersheva (Israel), 23 Feb 1986). Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Text in Hebrew, legends of graphs, illustrations and figures in 
English. 

The report describes the physical principles of dish-type concen- 
trators. Energy balance and collector efficiency are described 
mathematically for the solar concentrator. Additional design guide- 
lines are given. A plot of overall efficiency against temperature for 
various collector systems is included. (EHN) 


16412 (IE-MOEF-88/0100, pp. 47) Evaluation of beam qual- 
ity and tracking accuracy of heliostats. Ramos, F. (ASINEL, 
Mostoles, Madrid, Spain); Epstein, M.; Lieberman, D. Ministry of 
Energy and Infrastructure, Jerusalem (israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

This paper describes a Beam Measurement System (BMS) de- 
veloped specifically to determine the beam quality and the tracking 
accuracy characteristics of 64 heliostats that are installed in the 
Solar Tower Research Facility at the Weizmann Institute of Sci- 
ence, Rehovot. The system consists of 37 pyrheliometer sensors 
distributed radially on a square target. The target is installed on the 
roof of the Tower Facility. It is tited down and is capable of being 
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rotated around its vertical axis. This enables one to direct the tar- 
get towards the heliostat that is being measured. The data 
acquisition is carried out by an IBMWAT microcomputer. The algo- 
rithms for calculating the beam quality and the tracking accuracy 
as well as typical test results are included in this paper. (author) 


16413 (IE-MOEI-88/0100, pp. 69) Solar power plants with a 
membrane concave mirror 50 kW. Schiaich, J. (Schiaich und 
Partner, Civil Engineering Consultants, Stuttgart, West (Germany)); 
Benz, R. Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Jun 1988. (CONF-880609-: Energy 88: 2. International congress 
and exhibition on energy, Tiberias (Israel), 5-10 Jun 1988). In En- 
ergy 88. The 2nd international congress and exhibition on energy. 
Abstracts. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

A large hollow reflector is suspended and supported on rails in 
such a way that it can track the sun. The reflector has an energy 
converter, which converts the concentrated solar heat into electric- 
ity, suspended at its focal point. The new and special feature of the 
power plant described here is the construction method, which 
makes a very large concentrator possible. The concentrator is a 
hollow membrane of thin sheet steel to which mirror glass is 
bonded. The membrane is plastically deformed in the desired para- 
bolic shape by air pressure. When the concentrator is in operation, 
the shape of the membrane is kept constant by a partial vacuum in 
the interior of the concentrator, ie., between the reflector mem- 
brane, the rear membrane and the reflector ring. The energy 
conversion system (ECS) consists of a Stirling engine with a re- 
ceiver located at the focal point of the reflector. The reflected solar 
rays heat the working gas (hydrogen) of the engine. There is a 
generator coupled directly to the engine. The ECS has its own 
monitoring and control system which monitors essential operational 
data. A central control system calculates and controls tracking, 
monitors the Stirling control system, processes wind data and indi- 
cates malfunctions. Sponsored by the KACST, Riyadh, and BMFT, 
Bonn, a prototype was erected in Lampokishausen, Germany, and 
two complete plants in the Solar Village near Riyadh, Saudi Arabia. 
(author) 


16414 The design of an ultra-high flux solar test capability. 
Lewandowski, A. (Solar Energy Research Inst., Golden, CO 
(USA)). pp. 2950 of Proceedings of the 24th intersociety energy 
conversion engineering conference. Volume 4. IEEE Service Cen- 
ter, Piscataway, NJ (1989). (CONF-890815-: 24. intersociety 
energy conversion engineering conference, Arlington, VA (USA), 6- 
11 Aug 1989). 

Technical Paper 899587. 

The capability of achieving solar concentrations approaching 
60,000 suns has been demonstrated recently. This was realized 
with a two stage design utilizing a long focal length primary con- 
centration and a high index, non-imaging secondary concentrator. 
A concentrator which scales up this concept by a factor of 100 in 
area has been developed. This paper describes design aspects of 
this system and presents its performance capabilities. 


16415 Development of concentrating collectors for solar 
thermal systems. Holmes, J.T. (Sandia National Labs., Albu- 
querque, NM (USA)); Alpert, D.J.; Mancini, T.; Murphy, L.M.; 
Schissel, P.O. pp. 2950 of Proceedings of the 24th intersociety en- 
ergy conversion engineering conference. Volume 4. IEEE Service 
Center, Piscataway, NJ (1989). DOE Contract AC04- 
76DP00789;AC02-83CH10093. (CONF-890815—: 24. intersociety 
energy conversion engineering conference, Arlington, VA (USA), 6- 
11 Aug 1989). 

Technical Paper 899257. 

Concentrating solar collectors are required to generate the ele- 
vated temperatures that can be used to efficiently power industrial 
and electric conversion processes. The development and improve- 
ment of cost effective, highly innovative, heliostats and parabolic 
dish collectors, and supporting design and materials research are 
reviewed. 


16416 Dev and testing of advanced central re- 
ceivers. Chavez, J.M. (Sandia National Labs., Albuquerque, NM 
(USA)). pp. 2950 of Proceedings of the 24th intersociety energy 
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conversion engineering conference. Volume 4. IEEE Service Cen- 
ter, Piscataway, NJ (1989). DOE Contract AC04-76DP00789. 
(CONF-890815—: 24. intersociety energy conversion engineering 
conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899527. 

Advanced central receiver concepts are currently being investi- 
gated as part of the U.S. Department of Energy solar thermal 
research program. In the last 12 years many studies and test pro- 
grams have been carried out to develop and demonstrate the 
viability of central receiver power plants using tube-receivers with 
molten-nitrate-salt and steam. However, studies of advanced re- 
ceiver concepts such as the molten nitrate salt direct absorption 
receivers and volumetric air receivers, have shown their potential 
to be simpler and cheaper than conventional tube-receivers. In a 
direct absorption receiver, the heat-absorbing fluid (a blackened 
molten nitrate salt) flows in a thin, wavy film down a flat, vertical 
panel (rather than through tubes) and absorbs the concentrated 
solar flux directly. The volumetric air receiver design uses a porous 
absorber, on which the solar energy is concentrated. Air flows 
through the absorber, convectively transferring energy from the ab- 
sorber to the air. In this paper, the concepts, advantages, status, 
and test results of both the direct absorption receiver and the volu- 
metric receiver are discussed. 


16417 Pool boiler reflux solar receiver for Stirling 
dish-electric systems. Andraka, C.E. (Sandia National Labs., Al- 
buquerque, NM (USA)); Moreno, J.B. pp. 2950 of Proceedings of 
the 24th intersociety energy conversion engineering conference. 
Volume 4. IEEE Service Center, Piscataway, NJ (1989). (CONF- 
890815—: 24. intersociety energy conversion engineering 
conterence, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899462. 

The feasibility of competitive, modular bulk electric power from 
the sun may be greatly enhanced by the use of a reflux heat pipe 
receiver to combine a heat engine such as Stirling with a 
paraboloidal dish concentrator. This combination represents a po- 
tential improvement over previous successful demonstrations of 
dish-electric technology in terms of enhanced performance, lower 
cost, longer life, and greater flexibility in engine design. There are, 
however, important issues and unknowns which must be ad- 
dressed to determine engineering feasibility of these devices. In 
the pool boiler reflux receiver, concentrated solar radiation causes 
liquid metal (sodium or potassium) to boil. The vapor flows to the 
engine heater heads, where it condenses and releases the latent 
heat. The condensate is returned to the receiver absorber pool by 
gravity (refluxing). This is essentially an adaptation of heat pipe 
technology to the peculiar requirements of concentrated solar flux, 
and provides many advantages over conventional heated tube re- 
ceiver technology. Boiling theory indicates that long-term stable 
boiling of liquid metal may be difficult to achieve. Laboratory scale 
experiments have been performed. Boiling stability was established 
after the addition of artificial cavities to the heated surface. Other 
Stabilizing influences may have been present, and are discussed. 
The results of these tests are presented, along with the design of a 
full scale receiver for on-sun testing and considerations for long 
term operation. 


16418 Performance model for two-stage optical concentre- 
tors for solar thermal applications. O’Gallagher, J. (Univ. of 
Chicago, IL (USA)); Winston, R. Solar Energy (USA), 41(4): 319- 
325 (1988). 

A performance model has been developed for evaluating benefits 
associated with the addition of a nonimaging secondary concentra- 
tor to a conventional paraboloidal solar dish. The model uses a 
Monte Carlo ray-trace procedure to determine the focal plane distri- 
bution as a function of optical parameters and, by evaluating the 
trade-off between thermal losses and optical gain, calculates the 
corresponding optimized concentration and thermal efficiency as a 
function of temperature, both with and without the secondary. 
These comparative optimizations, carried out over a wide range of 
design parameters, show that the efficiency of a two-stage concen- 
trator is always greater than that of a single stage if all other design 
parameters are the same. For example, for a reference design cor- 
responding to a dish with a focal length to diameter ratio of 0.6 and 
a characteristic slope error of 5 milliradians operated at a receiver 





temperature of 1000°C, the optimized efficiency with a secondary 
is 0.07 compared to 0.59 for the primary alone. At fixed focal ratio, 
the relative performance advantage with a secondary increases, if 
either the temperature or the primary slope error or both, are in- 
creased, whereas it decreases if they are decreased. However, the 
advantage remains significant at temperatures above 400°C, even 
in the high pertormance limit of slope errors <2 milliradians. 
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16419 (ARMI-89-05745) Development of corrosion resis- 
tant storage tanks for solar heated water. A and FR Metal 
Industries Ltd., Richmond, BC (USA). [1989]. 212p. Contract EMR 
57SZ.23283-6-6277. (MICROLOG-89-05745). Available from PC 
Energy, Mines and Resources Canada, Communications Branch, 
580 Booth St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

Corrosion is the primary factor that determines life expectancy 
and economic return on the capital investment in solar energy sys- 
tems. The tank for heated solar water is the most vulnerable 
high-value component in terms of corrosion control in a solar 
energy system. Selecting the least corrosive material for tank man- 
ufacture is suggested by a series of tests and based upon an 
understanding of solar system types and corrosion fundamentals. In 
addition, the tank has to be able to effectively and efficiently trans- 
fer and retain heat and thus has to be constructed to maximize the 
above. Metal samples were tested in potable water samples from 
locations where the greatest number of solar collectors are located. 
Water utilty data was obtained and an aggressiveness index calcu- 
lated for 50 states and 7 provinces in the USA and Canada. For 
California and 16 other states, the choices for the least corrosive 
material are type 316 stainless steel with type 444 as a second al- 
ternative. For Florida, the first choice is type 444 stainless steel 
and type 316 as the alternative. In all cases, the tank must be pas- 
sivated at the point of manufacture. Improper material selection for 
the tank will cause premature failure and will mean the economic 
benefit for solar energy will be jeopardized. Tanks were designed 
and tested and redesigned to ensure efficient heat transfer and 
heat retention. Various types of heat exchangers were utilized; dif- 
ferent types of foams and coatings were analyzed. Tanks were 
designed from 30 to 120 (US) gallons. 24 refs., 50 figs., 20 tabs. 


16420 (BGUN-ASCU-87-13, pp. 195-197) Storage and trans- 
port of solar energy by a chemical heat pipe. Levitan, R 
(Weizmann Inst. of Science, Materials Research Dept., Rehovot, 
(Israel)); Rosin, H.; Levy, M. Ben-Gurion Univ. of the Negev, Sde 
Boger (Israel). J. Blaustein Inst. for Desert Research. 1987. 
(CONF-8702183-: 2. Sede Boger symposium on solar electricity 
production, Sede Boger (israel), 25 Feb 1987). In Proceedings of 
the second Sede Boger symposium on solar electricity production. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Extended abstract 
of poster session paper. 

The aim is to develop a thermochemical heat pipe, based on the 
reversible conversion of carbon monoxide and hydrogen to 
methane and carbon dioxide, for extracting heat energy from a so- 
lar furnace. Experiments with a 10 W, electrically heated system 
showed that a Rh on alumina catalyst is better than nickel for this 
application. Preliminary results are reported of experiments with a 
small-scale version of a reactor/receiver which will be used with 
the 15 MW solar furnace now being built at the Weizmann Institute. 
The receiver/reactor comprises an 11 mm i.d. Inconel tube, 25 cm 
long and filled with a Rh catalyst and surrounded by alumina insu- 
lation. Thermocouples were connected to the outside surface of 
the reaction tube, while other thermcouples monitored the incoming 
solar flux. CO. and methane, in a ratio of 1.4:1 were introduced at 
40-340 | per s and at pressures of 1-7 atmospheres were fed into 
the reaction tube. The reactor wall temperature varied from 720- 
940 degrees C. Analysis of the results showed the possibility of 
controlling the energy input into the receiver and the temperature 
of the reaction by changing the flow rate of the reactants. It was 
shown that the tube could absorb 430 W at a flux density of 40 kW 
per m*. Such experiments will provide the information needed for 
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scaling the reactor up to the next stage of 20 kW and then to 1 
MW. (RP) 1 tab, 4 refs. 
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1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 16425 


16421 (DOE/ID/12850—2) Small power plant reverse trade 
mission: Final report. National Geothermal Association, Davis, 
CA (USA). 6 Sep 1989. 33p. Sponsored by U.S. DOE Conserva- 
tion & Renewable Energy. DOE Contract FG07-891D12850. 
(CONF-8906274—Summ.: Smali geothermal power plant reverse 
trade mission, Squaw Valley, CA (USA), 4-9 Jun 1989). Order 
Number DES0005514. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This draft report was prepared as required by Task No. 2 of the 
US Department of Energy, Grant No. FG07-891D12850 “Reverse 
Trade Mission to Acquaint International Representatives with US 
Power Plant and Drilling Technology” (mission). As described in the 
grant proposal, this report covers the reactions of attendees toward 
US technology, its possible use in their countries, and an evalua- 
tion of the mission by the staff leaders. Note this is the draft report 
of one of two missions carried out under the same contract num- 
ber. Because of the diversity of the mission subjects and the 
different attendees at each, a separate report for each mission has 
been prepared. This draft report has been sent to all mission atten- 
dees, specific persons in the US Department of Energy and Los 
Alamos National Lab., the California Energy Commission (CEC), 
and various other governmental agencies. 


16422 Subsidence in geopressured geothermal resource 
test sites: Monitoring assessment combining geodetic leveling 
and tidal control stations in southwestern Louisiana. Ramsey, 
K.E. (Louisiana Geological Survey, Baton Rouge (USA)); John, 
C.J.; Trahan, D.B. AAPG Bulletin (American Association of 
Petroleum Geologists) (USA), 73(9): 1190 (Sep 1989). (CONF- 
8910221—: Gulf Coast Association of Geological Societies and Gulf 
Coast Section of SEPM meeting, Corpus Christi, TX (USA), 25-27 
Oct 1989). 

The Louisiana Geological Survey has an ongoing environmental 
monitoring program, sponsored by the US Department of Energy, 
at geopressured geothermal prospect well sites in southwestern 
Louisiana. This paper presents the results from monitoring subsi- 
dence at some of these reservoir sites. Over 1,000 km of first-order 
surveys and data from several NOAA and US Army Corps of Engi- 
neers tidal control stations were examined to determine regional 
trends. Tidal records were used to examine the history of sea level 
with respect to the land surface. Relative rates of land subsidence 
can be determined by comparing rates of water level rise over time 
with rates of rise from a stable craton. Regional subsidence ranges 
from 3 to 5 mm/year. First-order bench-mark networks established 
at Parcperdue, Sweet Lake, and Gladys McCall prospects were 
used to determine local trends of subsidence. Repeated leveling 
surveys before, during, and after fluid withdrawal from Parcperdue 
and Gladys McCall indicate that an increase in subsidence was ob- 
served during the drilling of the wells. Data suggest subsidence 
was possibly due to surface loading by heavy drilling equipment. 
Historical leveling in the Sweet Lake region indicates differential 
compaction between sediments as a possible cause for subsi- 
dence. However, in all cases, virtually no increase in subsidence 
was observed during and after times of fluid withdrawal. 
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16423 (DOE/ID/12740—1) Results of the 1988 geothermal 
gradient test drilling project for the State of Washington. Bar- 
nett, D.B.; Korosec, M.A. Washington State Dept. of Natural 
Resources, Olympia, WA (USA). Div. of Geology and Earth Re- 
sources. May 1989. 59p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract FG07-881D12740. Order Num- 
ber DE90006630. Available from NTIS, PC AO4/MF A01 - OSTI; 
GPO Dep. 

During late summer and early fall of 1988, the Washington De- 
partment of Natural Resources, Division of Geology and Earth 
Resources (DGER) completed drilling eight shallow geothermal 
gradient test wells in the southern Washington Cascade Range. 
This report describes the preliminary results of the 1988 drilling 
and gradient measuring, and summarizes our current perspectives 
on distribution and magnitude of the geothermal resource potential 
in the southern Washington Cascades. 18 refs., 11 figs., 11 tabs. 


16424 (LA-UR-90-231) Pressure transient modeling of a 
fractured geothermal reservior. Robinson, B.A. Los Alamos Na- 
tional Lab., NM (USA). [1990]. 8p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Conwact W-7405-ENG- 
36. Order Number DES0006507. Available from NTIS, PC A02/MF 
A01 - OSTI; GPO Dep. 

A fracture network model has been developed to simulate tran- 
sient fluid flow behavior in a fractured rock mass. Included is a 
pressure-dependent aperture submodel to simulate behavior often 
seen in fractured systems. The model is used to simulate data from 
the Fenton Hill Hot Dry Rock (HDR) geothermal reservoir. Both low- 
pressure/low-flow-rate and high-pressure/high-flow-rate transient 
data are adequately simulated. The mode! parameters obtained 
suggest ways in which the model can be refined to achieve even 
more realistic fits to the data. The model is then used to demon- 
strate more efficient operating modes than the two-well circulating 
mode usually proposed for HDR reservoirs. 11 rets., 9 figs., 1 tab. 


1505 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 16420 


16425 (DOE/ID/12850—-1) Reverse trade mission on the 
drilling and completion of geothermal wells: Final report, May 
25-29, 1989. National Geothermal Association, Davis, CA (USA). 9 
Sep 1989. 32p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract FG07-891D12850. (CONF- 
8905273—Summ.: Geothermal drilling and completion technology 
reverse trade mission, Imperial Valley, CA (USA), 24-29 May 
1989). Order Number DE90005513. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This draft report was prepared as required by Task No. 2 of the 
US Department of Energy, Grant No. DE-FG07-891D12850 “Re- 
verse Trade Mission to Acquaint International Representatives with 
US Power Piant and Drilling Technology” (mission). As described in 
the grant proposal, this report covers the reactions of attendees to- 
ward US technology, its possible use in their countries, and an 
evaluation of the mission by the staff leaders. Note this is the draft 
report of one of two missions carried out under the same contract 
number. Because of the diversity of the mission subjects and the 
different attendees at each, a separate report for each mission has 
been prepared. This draft report has been sent to all mission atten- 
dees, specific persons in the US Department of Energy and Los 
Alamos National Lab., the California Energy Commission (CEC), 
and various other governmental agencies. 
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16426 (NSBG—89-05640) Feasibility study for direct utiliza- 
tion of geothermal energy resources at Summerland, B.C. 
Nevin Sadlier-Brown Goodbrand Ltd., Vancouver, BC (Canada). 11 
Jun 1987. 107p. Contract EMR 04SQ.23216-6-6313. (MICROLOG— 
89-05640). Available from PC Energy, Mines and Resources 
Canada, Communications Branch, 580 Booth St., Ottawa, ON, 
CAN K1A 0E4; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

A comparatively high regional heat flow and the insulating effect 
of low thermal conductivity volcanic and volcaniclastic sediments 
within the Summerland basin in south-central British Columbia, cre- 
ate an environment where deeply circulating groundwater may be 
heated to geothermally economic temperatures. From the limited 
data currently available, it is projected that resources at an esti- 
mated temperature of 55°C will be encountered at approximately 
1000 m beneath potential application sites in the town of Summer- 
land, and that the basin could produce groundwater at rates as 
high as 10 V/s. Of the alternatives considered, water-well rotary 
equipment capable of drilling to the 1000 m target depth provides 
the most cost-effective means of obtaining geological data crucial 
to evaluation of the resource and extracting thermal fluids on a lim- 
ited basis. Economic analyses of two applications designed to 
utilize the low temperature resource indicate that either a small 
scale district heating plan or the heating of a large greenhouse 
complex could be a viable geothermal demonstration project. High 
benefit/cost ratios, particularly for such buildings as the Aquatic 
Centre and the greenhouses, lend support to recommendations 
proposing substantial expenditures on further investigation of 
geothermal resources at Summerland. 15 refs., 4 figs., 9 tabs. 


16427 (UMA-—4193-009-00-01) Town of Edson geothermal 
pilot project: Feasibility study: Final report. UMA Engineering 
Ltd., Edmonton, AB (Canada); Sproule Associates Ltd., Calgary, 
AB (Canada). 9 Jul 1987. 93p. Contract EMR 51SZ.23216-6-6281. 
(MICROLOG-89-05946). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0&4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This study has been carried out as a recommendation of the 
earlier study to develop a small scale geothermal heating pilot 
project, possibly (for reasons of cost savings) involving the use of 
an existing abandoned exploration well or wells, for the purpose of 
advancement of geothermal energy technology and economics in 
Canada. A reservoir study was conducted using well logs, dill stem 
tests, production information and other data from 50 wells in the 
Edson, Alberta study area in order to identify, map and determine 
the geothermal potential of water-bearing reservoirs or pools of the 
Belly River Formation within a two kilometer radius of the Town of 
Edson. The Belly River Group extends approximately from the 
1300 m depth to the 1600 m depth in the Edson area. An updated 
inventory and status of existing wells within the study area was 
also carried out in order to determine those which are abandoned 
or suspended and their suitability for conversion to geothermal use. 
Two existing available wells for the geothermal pilot project were 
identified and a well testing program outlined. Existing heating 
loads within the study area were investigated in order to find one 
of adequately large size, low temperature and suitable location for 
the low temperature geothermal pilot system. Capital and operating 
cost estimates and a cost/benefit analysis of the conceptual 
geothermal heating cost system and well testing program were 
carried out. The analysis shows that the value of natural gas dis- 
placed by geothermal heat does not nearly offset the annual total 
cost of the geothermal heating system. A significant capital cost 
reduction, however, could be possible if a more cost-effectively lo- 
cated pair of wells within a common one of the identified potential 
Belly River reservoirs becomes available. 3 refs., 10 figs., 4 tabs. 
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16428 (IE-MOEI-88/0100, pp. 99) The coming of age of 
wind energy. Lipman, N.H. (Rutherford Appleton Lab., Chilton, 
Didcot, Oxon., (Germany)). Ministry of Energy and Infrastructure, 
Jerusalem (israel). Jun 1988. (CONF-880609—: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

An overview of wind energy activity up to the present time is pre- 
sented. In the first section, very large (multi-megawatt) machines 
are considered and, taking account of UK and US experience, it is 
asked why this largest size has not yet reached commercial viabil- 
ity. The large machines will find application in supply of electricity 
to national grids, and the question is addressed of how high a pen- 
etration can sensibly be expected to be achieved with wind power. 
Modelling studies carried out by the author’s research unit are dis- 
cussed and it is shown that penetrations as high as 20% or 30% 
are possible for national grids. In the next section is discussed a 
new lively market for successful medium sized machines (200-600 
kW). The reasons why these have now achieved market maturity 
are discussed and two areas of application are examined, (a) for 
wind farms and (b) electricity supply for isolated communities. The 
third section looks at small isolated systems, often referred to as 
wind/diesel systems. Pioneering work of the author's unit is de- 
scribed, which was carried out in conjunction with Imperial College 
and two UK companies. It was shown that a short-term energy 
store is practically essential for small wind/diesel systems, the 
store providing a buffer against the inevitable wind power fluctua- 
tions. A final section looks at wind power opportunities in the third 
world. Power development in China is considered as an example, 
in a country which sees wind as having very valuable applications. 
(author) 


16429 (IE-MOE!-88/0100, pp. 102) Wind energy activities in 
Japan. Ushiyama, |. (Ashikaga Inst. of Tech., Tochigi Prefecture, 
(Japan)). Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Jun 1988. (CONF-880609-: Energy 88: 2. International congress 
and exhibition on energy, Tiberias (Israel), 5-10 Jun 1988). In En- 
ergy 88. The 2nd international congress and exhibition on energy. 
Abstracts. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Japan's wind energy activities are sponsored by government 
agencies, electric power companies and private industry. WECS'’s 
national projects in Japan are carried out by MITI, the Science & 
Technology Agency and the Ministry of Agriculture, Forestry and 
Fishery. MITI has carried out the governmental project of LWECS 
under the "Sunshine Project” for alternative energy. Japan's first 
large-scale wind turbine, of 100 kW output entered service in 1983, 
providing power to the Miyake island network. Operational test runs 
provided durability and component reliability data and environmen- 
tal impact information, to enable preparation for large-scale 
MW-class wind power plants. The development of the LWECS is 
also being furthered independently by several electric power com- 
panies and private firms. In the SWECS, small-scale wind power 
systems were tested at the end of the 1970s, under the STA- 
sponsored "Futopia Project”. The project included demonstrations 
of wind power use for heating, charging and water lifting. The sec- 
ond "Futopia Project”, which started in 1982 uses hydrogen-storing 
metal in wind-powered heat utilization schemes for hothouses. 
Since 1979, the MAFF has conducted verification tests of agricul- 
tural utilization of WECS, in its "Green Energy Project’, which 
comprises a wind-powered system for heating greenhouses and a 
mechanical energy storage system. In parallel with national and 
local government projects, privately sponsored wind energy appli- 
cations and developments are spreading rapidly. (RP) 


16430 (SERI/SP-220-3555) Wind energy technical informa- 
tlon guide. Solar Energy Research Inst., Golden, CO (USA). Dec 
1989. 116p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC02-83CH10093. Order Number 
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DE89009462. Available from NTIS, PC AO6/MF A01 - OSTI; GPO 
Dep 


This report was prepared as an account of work sponsored by 
an agency of the United States Government. Neither the United 
States Government nor any agency thereof, nor any of their em- 
ployees, makes any warranty, express or implied, or assumes any 
legal liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process dis- 
closed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise, does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or 
any agency thereof. The views and opinions of authors expressed 
herein do not necessarily state or reflect those of the United States 
Government or any agency thereof. This guide is designed to help 
you search for information in the wind energy field, ranging from its 
history and technology basics to the latest in research and devel- 
opment. It is written to help several audiences, including engineers 
and scientists who may be unfamiliar with a particular aspect of 
wind energy, university researchers who are interested in this field, 
manufacturers who need to learn more about specific wind topics, 
and librarians who provide information to their clients. 29 figs. 
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16431 (IE-MOEI-88/0100, pp. 66) Long term wind energy 
production variations and its sensitivity to the generator type. 
Skibin, D. (israel Atomic Energy Commission, Negev Nuclear Re- 
search Center, (Beersheva)); Ohaion, H. Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Jun 1988. (CONF-880609-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Ten years’ hourly wind speed data were utilized to calculate the 
energy production and energy income according to the Israel Elec- 
tric Company TAOZ prices. Twenty four generators were used, 
ranging from 33-330 kW installed. A plot of the monthly variations 
of the energy production shows large scatter. It indicates that short 
term meteorological measurements are inappropriate for any sound 
decision making. Yearly averages are more stable, but within ten 
years there is a 40-80% difference between the worst and best 
years’ production. The yearly production scatter (indicated by the 
standard deviation) increases with the generator type. However, 
this conclusion may be site specific, and may change at sites with 
higher wind speeds. It is concluded that meteorological measure- 
ments for wind energy surveys should be at least one year long. A 
national comparison network should be established, in order to put 
the short range surveys’ data into the proper perspective. The 
choice of the generator type should take into account the long term 
wind variations. (author) 


16432 (IE-MOEF88/0102 vp) Wind resource measurement - 
@ summary of current approaches and available instrumente- 
tion. Mott, L.H. (NRG Systems inc., Charlotte, Vermont, (USA)). 
Ministry of Energy and Infrastructure, Jerusalem (israel). 12 Jun 
1988. (CONF-8806247-: International workshop on renewable en- 
ergy in developing countries, Kiryat Anavim (israel), 12-17 Jun 
1988). In Renewable energy in developing countries. An interna- 
tional workshop. Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information. 

Wind resource measurement is becoming increasingly important 
to ensure the good results of a wind energy project. Methods and 
approaches to wind resource measurement have not changed as 
much as they have become less expensive and more accurate 
from gained experience. Prospecting of potential sites from flagged 
vegetation, local topographic features, nearby long term data and 
inexpensive wind run odometers is in wide use. Field measure- 
ments are the basis of data gathering. They have been augmented 
by increasing the number of stations and using meteorological 
masts to obtain hub height data. The physical modeling method, 
wherein a model of the wind site is placed in a wind tunnel to map 
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the wind flow has had some success. Physical modelling is costly 
and tends to be backed up with field measurements anyway. Com- 
puter software has been recently written to simulate a wind site. 
The numerical modeling method is being used on some wind farms 
in the USA, although it has been used more extensively in 
Denmark. Numerous models are now being verified by field mea- 
surements. Instrumentation has made major progress in wind 
resource measurement. Advances in electronic hardware and soft- 
ware have provided instruments with increased capabilities, better 
reliability and improved accuracy. Simple wind speed computers 
provide peak gust, average speed and velocity cubed data. Real 
time, serial data loggers, anemometers and direction vanes, which 
have improved in reliability, and meteorological masts taller than 
10 m have all contributed to the improved data supply. (RP) 1 fig., 
2 refs. 


1704 Economic, industrial, and Business Aspects 
Refer also to citation(s) 16806 


16433 (IE-MOEI-88/0100, pp. 101) Economical optimization 
ot wind farms in limited areas. Hirsch, M.D. Ministry of Energy 
and Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: 
Energy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Economical optimization of wind turbine utilization must be dealt 
with whether the purchase of a single turbine or a wind farm is un- 
der discussion. The optimization study for a single turbine generally 
considers factors such as the performance curve of candidate tur- 
bines, the sizes of the turbines, the costs of the turbine, of 
infrastructure and of connection to the electric grid, the service pro- 
posal of the supplier and the insurance policy. The optimization 
study for several turbines (i.e. a wind farm) considers, in addition 
to the above-mentioned factors, calculation of wind speed and en- 
ergy output with regard given to wind direction, sizes of other 
turbines, number of turbines and their placement. An additional 
factor, not generally taken into account, is the limitation of available 
land for wind energy utilization. This is one of the most significant 
factors in the study of wind farm optimization. This presentation 
shows that the optimal solution for the placement of a single tur- 
bine or of a wind farm in a non-limited area differs from that of a 
limited area. In other words: existing wind farm optimization strate- 
gies relate to maximization of capacity and/or revenue per total kW 
installed or per total turbine swept area. The strategy presented re- 
lates to maximization of the above per total available ground area. 
This approach is relevant in Israel because of the stiff limitation of 
all candidate areas for wind farms. It is suitable for other countries 
where the problem of area limitation exists. (author) 


16434 (Oranjewoud—27074-81) Summary of the 12 test pro- 
jects "Decentralized Power Generation'within the framework of 
the Dutch National Development Program WindEnergy (NOW- 
2). Fernhout, J.T.; Willems, R.J. ingenieursbureau Oranjewoud BV, 
Driehuis (Netherlands). 1988. 25p. (in Dutch). Order Number 
DE90738013. Available from NTIS (US Sales Oniy), PC A03/MF 
A01. 

An overview is given of the contents and the most important 
resultsof the title projects. The twelve projects were carried out in- 
Camperduin, Breezand, Dronten, Gekdermalsen, Lelystad (2 
times), Damwoude, Appingedam, Oudkarspel, Pieterburen, Corn- 
werd and Goedereedein the Netherlands. For every project the next 
items are briefly dealtwith: title, description, wind turbine specifica- 
tions, activities, teammembers, investments and costs, financing, 
literature, specialcircumstances, results and completion activities. 


16435 (STEV—1989-1) Economy of wind power. Statens En- 
ergiverk, Stockholm (Sweden). Aug 1989. 47p. (in Swedish). Order 
Number DE90748563. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The report describes the cost of electricity produced by wind 
power, as far as is known today. For medium-seized wind power 
plants, 0.1-0.4 MW, cost accounts for plants built in Sweden and 
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Denmark during the last years were utilized. The estimates for large 
wind power plants are based upon a concept study of building 20 
units of 3 MW each. The result are compared with the cost of alter- 
native power production in the middle of the nineteen nineties 
limited by competition with coal-fired plants. 3 figs., 14 tabs. 
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16436 (AA-89-05637) Evaluation cf small scale wind tur- 
bine tor pumping water, 1986/87: Summary report. Paterson, 
B.A. (Alberta Agriculture, AB (Canada)). Alberta Agriculture, Leth- 
bridge, AB (Canada). 1987. 31p. (MICROLOG-89-05637). 
Available from PC Energy, Mines and Resources Canada, Commu- 
nications Branch, 580 Booth St., Ottawa, ON, CAN K1A 0E4; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

A test facility has been established near Lethbridge, Alberta to 
evaluate the potential for wind turbines to pump water efficiently for 
agricultural uses, and to monitor, demonstrate, and evaluate vari- 
ous types of wind pumping equipment. The 1986/87 test period 
saw 8 turbines operating at the site, including 7 water pumping 
units and one electric generating machine, representing a good 
cross-section of commercially available equipment. In addition, two 
solar pumping units were operational during the summer and fall, 
both utilizing photovoltaic panels hooked to dc pumps. This report 
summarizes the results of the year’s tests and also describes the 
site selection and design, atmospheric sensors, data acquisition, 
and monitoring systems. The parameters felt to be of greatest in- 
terest were volume flow rate as a function of wind speed and solar 
energy, and the variation of flow with pumping head nd the pre- 
dicted flow volumes in a given solar and wind regime. Performance 
curves were calculated and prepared for 5 of the turbines on the 
site; some were modified mid-season and additional performance 
curves were produced to illustrate the improvements made. A com- 
mon problem noted with almost all systems is finding or developing 
a suitable pump which will handle relatively large volumes of water 
at shallow lifts. Overall system efficiency and mechanical integrity 
often suffers because of a poor match between the pump and the 
turbine system. It is also noted that the solar pumping systems 
have operated continuously since their installation with essentially 
zero downtime, and are by far the most maintenance-free systems 
on the site. 14 figs. 


16437 (EAG—89-05627) Preliminary investigation of the po- 
tential eftects of icing on wind energy system performance. 
Kolomeychuk, R. (Environmental Applications Group Ltd., Willow- 
dale, ON (Canada)); Silis, A. Environmental Applications Group 
Ltd., Willowdale, ON (Canada). [1989]. 35p. Contract EMR 
54SZ.23216-6-6119. (MICROLOG—89-095627). Available from PC 
Energy, Mines and Resources Canada, Communications Branch, 
580 Booth St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

A preliminary investigation of the potential effects of icing on 
wind energy conversion systems (WECS) was undertaken for the 
Arctic, sub-Arctic and coastal areas of Canada, specifically an 
analysis of freezing rain and potential in-cloud icing Potential wind 
energy loss was determined during icing events and afterwards if 
the temperature remained below freezing. It is assumed that the 
ice would remain on a WECS if the air temperature was less than 
0°C. Archival climatic data were transferred to a microcomputer 
used to perform data extraction and calculations. The mean dura- 
tion of freezing precipitation events for all stations ranges only from 
2-4 h; however, the duration of temperatures less than zero after 
an event ranged in average from 10-20 h. A similar situation exists 
for supercooled fog. The preliminary analysis of potential energy 
loss due to icing indicated that up to 10% of potential available en- 
ergy could be affected by icing. Of the 25 locations investigated, 
10 had potential energy losses of 4% or more. These are conser- 
vatively low figures. Meteorogical stations are situated in low-lying 
areas which do not provide representative data of the more severe 





conditions at higher elevations. A final component of the study in- 
vestigated the ice-melting capability of solar radiation after an icing 
event. The results suggest that black-coated rotor blades would 
tend to keep the ice residence time down substantially. The results 
of the study indicate that the altitude effects of in-cloud icing 
should be investigated using data from upper air stations. The ac- 
tual effects of icing of WECS performance are not known and 
observations of this kind are warranted if wind turbines are to be 
located in ice-prone regions. 13 refs., 3 figs., 9 tabs. 


16438 (ETSU-N-113) Proceedings of an IEA workshop on 
fatigue in wind turbines: Harwell Laboratory, 21-22 March 
1988. McAnulty, K.F. (ed.). UKAEA Harwell Lab. (UK). Energy 
Technology Div. [1989]. 223p. (CONF-8803187—: Workshop on fa- 
tigue in wind turbines, Harwell (UK), 21-22 Mar 1988). Order 
Number DE90747194. Available from NTIS (US Sales Only), PC 
A10/MF A01. 

The proceedings of an IEA Workshop on fatigue in wind turbines 
are presented. In thirteen papers, topics covered include fatigue 
loads, fatigue designs and fatigue testing of different turbine blade 
materials. All papers are selected and indexed separately. (UK). 


16439 (ETSU-N—113 vp.) Fatigue loads for wind turbines. 
Garrad, A.D. (Flight Retuelling Ltd., Wimborne (UK)). UKAEA Har- 
well Lab. (UK). Energy Technology Div. [1989]. (CONF-8803187-: 
Workshop on fatigue in wind turbines, Harwell (UK), 21-22 Mar 
1988). In Proceedings of an IEA workshop on fatigue in wind tur- 
bines: Harwell Laboratory, 21-22 March 1988. Order Number 
DE90747194. Available from NTIS (US Sales Only), PC A10/MF 
A01. 

A brief article discusses the types of loads in wind turbines in- 
cluding transient loads, steady operational loads and extreme loads 
and concentrates on the prediction of the loads. The level of confi- 
dence with which the loads may be predicted is described and the 
interface between the load prediction and the fatigue life prediction 
discussed. (UK). 


16440 (ETSU-N-113 vp.) Measured fatigue loads. Warren, 
J.G. (Wind Energy Group Ltd., Southall (UK)). UKAEA Harwell Lab. 
(UK). Energy Technology Div. [1989]. (CONF-8803187—: Workshop 
on fatigue in wind turbines, Harwell (UK), 21-22 Mar 1988). In Pro- 
ceedings of an IEA workshop on fatigue in wind turbines: Harwell 
Laboratory, 21-22 March 1988. Order Number DE90747194. Avail- 
abie from NTIS (US Sales Only), PC A10/MF A01. 

Two medium scale wind turbines, designed and built by Wind 
Energy Group (WEG), have been operating in the UK for a number 
of years. Both machines were provided with monitoring facilities 
and a large data bank has now been established. Rotor strain time 
histories, selected from the data bank, have been examined in or- 
der to assess and categorise fatigue damage. This paper presents 
typical time histories, rainflow cycle counts and damage distribu- 
tions for both machines. Rotor response characteristics are 
discussed with particular emphasis on the accumulation of fatigue 
damage. (author). 


16441 (ETSU-N-113 vp.) Measurements of mechanical 
loads on the NEWECS-45, Wieringermeer, The Netherlands. 
Dekker, J.W.M. (Netherlands Energy Research Foundation, Petten 
(Netherlands)). UKAEA Harwell Lab. (UK). Energy Technology Div. 
[1989]. (CONF-8803187—: Workshop on fatigue in wind turbines, 
Harwell (UK), 21-22 Mar 1988). In Proceedings of an IEA work- 
shop on fatigue in wind turbines: Harwell Laboratory, 21-22 March 
1988. Order Number DE90747194. Available from NTIS (US Sales 
Only), PC A10/MF A01. 

The results of a measurement program to determine mechanical 
loads on the NEWECS-45 wind turbine are presented. The mea- 
surements were divided into (a) continuous measurements of wind 
speeds and generator power as 10 minute averages, (b) long-term 
measurements for determination of average mechanical loads as a 
function of wind speed and (c) short-term measurements of the 
fluctuating mechanical loads. (UK). 


16442 (ETSU-N—113 vp.) Fatigue design using a modified 
RFC description of the wind. Ganander, H. (Technikgruppen AB 
(Sweden)); Johansson, H. UKAEA Harwell Lab. (UK). Energy 
Technology Div. [1989]. (CONF-8803187—: Workshop on fatigue in 
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wind turbines, Harwell (UK), 21-22 Mar 1988). In Proceedings of 
an IEA workshop on fatigue in wind turbines: Harwell Laboratory, 
21-22 March 1988. Order Number DE90747194. Available from 
NTIS (US Sales Only), PC A10/MF A01. 

Abbreviated notes from a lecture on fatigue design for wind tur- 
bines are presented. After describing the important wind data for 
the designer, the design procedure is outlined with specific concen- 
tration on the wind matrix and fatigue analysis. The advantages of 
this approach are discussed. (UK). 


16443 (ETSU-M-113 vp.) Fatigue design of large wind en- 
ergy conversion systems and operational experience trom the 
Swedish prototypes. Blom, A.F. (Flygtekniska Foersoeksanstal- 
ten, Stockholm (Sweden)); Svenkvist, P.; Thor, S.-E. UKAEA 
Harwell Lab. (UK). Energy Technology Div. [1989]. (CONF- 
8803187—: Workshop on fatigue in wind turbines, Harwell (UK), 
21-22 Mar 1988). In Proceedings of an IEA workshop on fatigue in 
wind turbines: Harwell Laboratory, 21-22 March 1988. Order Num- 
ber DE90747194. Available from NTIS (US Sales Only), PC 
A10/MF A01. 

A summary of the Swedish experience concerning fatigue prob- 
lems in large wind energy conversion systems (WECS) is given. 
The two prototypes, Naesudden and Maglarp, are discussed with 
emphasis on biade related topics for the steel and glass fibre com- 
posite blades, respectively. The topics include loads, fatigue 
design, material properties, structural testing, inspection 
procedures and environmental effects. In-service fatigue related ex- 
perience during five to six years of operation is discussed in the 
light of the above topics. (author). 


16444 (ETSU-N-113 vp.) Fatigue tests on the DEBRA-25 
rotor blade and fatigue monitoring in operation. Kensche, Ch. 
(Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raum- 
fahrt e.V., Stuttgart (Germany, F.R.). Inst. for Structures and 
Design (Germany, F.R.)); Seifert, H. UKAEA Harwell Lab. (UK). 
Energy Technology Div. [1989]. (CONF-8803187—: Workshop on 
fatigue in wind turbines, Harwell (UK), 21-22 Mar 1988). In Pro- 
ceedings of an IEA workshop on fatigue in wind turbines: Harwell 
Laboratory, 21-22 March 1988. Order Number DE90747194. Avail- 
able from NTIS (US Sales Only), PC A10/MF A01. 

The DEBRA-25 GRP-rotorblade was full scale fatigue tested by 
means of a theoretical block spectrum using Miner’s rule to reduce 
the high cycle number. A final static test again verified the fatigue 
design of the siructure. The prototype blades are equipped simi- 
larly. Raw data measurements of representative operation 
conditions combined with statistic long time data allow the extrapo- 
lation to 20 years endurance and thus the comparison of 
theoretical and measured load spectra. (author). 


16445 (ETSU-N-113 vp.) Fatigue life evaluation of the 
WKA-60 rotor hub. Clormann, U.H. (MAN Technologie GmbH, 
Muenchen (Germany, F.R.)). UKAEA Harwell Lab. (UK). Energy 
Technology Div. [1989]. (CONF-8803187—: Workshop on fatigue in 
wind turbines, Harwell (UK), 21-22 Mar 1988). In Proceedings of 
an IEA workshop on fatigue in wind turbines: Harwell Laboratory, 
21-22 March 1988. Order Number DE90747194. Available from 
NTIS (US Sales Only), PC A10/MF A01. 

A summary of a paper on some aspects of fatigue design of a 
wind turbine rotor hub presented at the IEA Workshop in Munich is 
given. Topics dealt with include description of design loads, the de- 
sign concept, stress analysis and the assessment of stresses in 
multi-axial stress states. The wind turbine is rated at 1.2 MW and 
provides part of the energy and drinking water supply for the island 
of Helgoland. (UK). 


16446 (ETSU-N-113 vp.) WISPER: introducing variable- 
amplitude loading in wind turbine design. Have, A.A. ten. 
UKAEA Harwell Lab. (UK). Energy Technology Div. [1989]. (CONF- 
8803187—: Workshop on fatigue in wind turbines, Harwell (UK), 
21-22 Mar 1988). In Proceedings of an IEA workshop on fatigue in 
wind turbines: Harwell Laboratory, 21-22 March 1988. Order Num- 
ber DE90747194. Available from NTIS (US Sales Only), PC 
A10/MF A01. 

Recently a variable-amplitude test loading sequence has been 
established for use in the fatigue evaluation of horizontal-axis wind- 
turbine blades. This standard, baptized 'WISPER’, is thought to be 
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a better design tool in the fatigue laboratory as compared to cur- 
rent procedures employing constant-amplitude data. The conflicting 
effects of constant-amplitude versus variable-amplitude loading are 
highlighted and the approach using loading standards is discussed. 
These views are translated into the field of windturbine design, giv- 
ing rise to the current research activity. Finally, a brief description 
of WISPER is given listing its major characteristics. (author). 


16447 (ETSU-N-113 vp.) Fatigue aspects of the Danish Ii- 
censing of wind turbines. Jensen, P.H. (Risoe National Lab., 
Roskilde (Denmark)); Winther-Jensen, M.; Madsen, P.H. UKAEA 
Harwell Lab. (UK). Energy Technology Div. [1989]. (CONF- 
8803187—: Workshop on fatigue in wind turbines, Harwell (UK), 
21-22 Mar 1988). in Proceedings of an IEA workshop on fatigue in 
wind turbines: Harwell Laboratory, 21-22 March 1988. Order Num- 
ber DE90747194. Available from NTIS (US Sales Only), PC 
A10/MF A01. 

Since 1979 The Test Station for Windmill has certified wind tur- 
bines. The certification has the primary purpose of giving the 
Danish buyer of the wind turbine the possibility to get subsidy. The 
certification is furthermore usually accepted as sufficient documen- 
tation for the building authorities (safety approval) as well as for 
the insurance companies. Among the criteria to be fulfilled in order 
to obtain a certification is a fatigue evaluation of the wind turbine 
blades. The paper contains a description of the loads used in the 
evaluation of the blades and a description of the criteria used for 
evaluating glass reinforced polyester (GRP). in the future, The Test 
Station expects to include accelerated blade fatigue tests in the 
evaluation. The expected test procedures are described. Finally the 
present draft of the Danish code for loads and safety is described 
briefly with an example of a load spectra derived from the draft. 
(author). 


16448 (IE-MOEl-87/0100 vp, paper 7) Wind energy exploite- 
tion in Israel and worldwide. Hirsch, M. (ENCON - Energy & 
Control Systems Engineering, Moshav Zifriyah, (israel)). Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Oct 1987. (in He- 
brew). (CONF-8710511-: ENTEC 87: 1. Israeli conference on 
technologies in energy, Tel Aviv (israel), 28 Oct 1987). In ENTEC 
87. First Israeli conference on technologies in energy. Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Wind energy activities in Israel since the 1950's are briefly re- 
viewed. Surveys during the 1970’s indicated a potential yield of 
24,000 MW from installations up to 3.5 m high, and the Israel 
Ministry of Energy and Infrastructure set up a research and devel- 
opment program in 1980. To date, suitable sites have been 
identified in 7 areas in Israel, and demonstration plants with a total 
output of 750 kW have been installed. Israel's first multi-megawatt 
wind farm is being planned. (MR) 


16449 (IE-MOEI-88/0100, pp. 19) Energy from the wind, 
where are we now and where are we going?. Petersen, H. Min- 
istry of Energy and Infrastructure, Jerusalem (israel). Jun 1988. 
(CONF-880609-: Energy 88: 2. International congress and exhibi- 
tion on energy, Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 
2nd international congress and exhibition on energy. Abstracts. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The paper deals with three subjects of wind energy technique 
and applications: (a) the state-of-the-art, (b) prospects for future 
development, and (c) international cooperation. The state-of-the-art 
of wind turbine technique and application is described, ranging 
from large wind turbines for electricity generation to small-scale 
wind turbines for charging batteries or pumping water. Although it 
is risky to make prophecies, especially concerning the future, some 
prospects for possible development are outlined, pointing towards 
more cost effective wind turbines and more efficient ways of apply- 
ing them. International cooperation is a must if we shall succeed in 
extending the utilization of the clean renewable source of wind en- 
ergy. Some aspects of international cooperation are mentioned, 
noting actions taken by organizations such as United Nations, 
UNDP/DTCD and FAO, the European Economic Community, and 
also the collaboration of a number of test stations for wind turbines 
and projects in bilateral collaborations. (author) 
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16450 (IE-MOEI-88/0100, pp. 100) The Sivan inflated-rotor 
wind-turbine. Kliatzkin, V. (Sivan Development & Implementation 
of Technological Systems Ltd., Kiryat Motzkin, (Israel). Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The Israeli-developed inflated-rotor wind-turbine concept is based 
on a flexible, toroidal inflated rotor, made of inexpensive, strong 
light-weight woven fabric. The rotor’s cost and weight are about 
one-tenth to one-seventh of those of a conventional rigid rotor. The 
rotor's structure works on tension as opposed to bending of rigid 
cantilever blades. The rotor's optimal posture is passive down-wind 
without the disadvantages of aerodynamic and strength penalties. 
As the rotor deflates and folds in high winds there is no need for a 
typically massive tower. The rotor’s aerodynamic and mechanical 
attributes make possible enhanced exploitation of the wind regime 
at any given site and the technology makes wind-stations economi- 
cally feasible even at sites where wind speeds are low. A 
specially-developed software package provides optimal design con- 
figurations for wind-turbines for specific sites as well as complete 
designs for power-stations (from economic analyses to production 
drawings). Economic forecasts indicate costs of producing energy 
at about 2 cents per kWh and turbine costs of about $400 per kW 
installed. A 10 kW experimental turbine (6 m diameter) confirmed 
preliminary calculations. An experimental unit (capacity up to 200 
kW) is currently being tested for further optimization of design and 
production. This experimental station is supported by effective 
computerized control and data acquisition systems. (RP) 


16451 (IE-MOE--88/0100, pp. 103) The development of 
wind turbines for electricity utility application. Wilson, R.R. 
(James Howden & Co. Ltd., Glasgow, Scotland, (Germany)). Min- 
istry of Energy and Infrastructure, Jerusalem (Israel). Jun 1988. 
(CONF-880609-: Energy 88: 2. International congress and exhibi- 
tion on energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 
2nd international congress and exhibition on energy. Abstracts. 
Available trom COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Over the last 8 years, James Howden has supplied wind tur- 
bines to 7 different electricity utilities, world-wide. The turbines 
range in size from 60 kW to 750 kW, and a 1 MW machine is cur- 
rently being supplied to the English Central Electricity Generating 
Board. A wind turbine for utility applications must satisfy several 
criteria. Firstly, it is essential that the quality of the power produced 
match that of other generating equipment which is in use. Safe op- 
eration of the turbine must be possible without the introduction of, 
any significant disturbances into the grid system. Secondly, the 
wind energy supply must be cost effective. For a wind turbine in- 
stallation to compete with other electricity generating methods, its 
complete capital cost, including foundations, roads and transmis- 
sion lines, must be as low as possible. On the other hand, a long, 
low-maintenance operating life, typically 25 years, is required. To 
satisfy these requirements, James Howden has developed a design 
philosophy of using a simple wind turbine system with standard 
components which have high reliability, proven in other applica- 
tions. Extensive test programs, undertaken jointly with the various 
utilities, have shown that this approach is now offering the potential 
of cost effective electricity generation from wind energy. (RP) 


16452 (IE-MOE}-88/0102 vp) Developing a successful wind 
power station - critical elements. Harrison, B.K. (Howden Wind 
Turbines Ltd., Renfrew, Scotland, (United Kingdom)). Ministry of 
Energy and Infrastructure, Jerusalem (israel). 12 Jun 1988. 
(CONF-8806247—: International workshop on renewable energy in 
developing countries, Kiryat Anavim (Israel), 12-17 Jun 1988). In 
Renewable energy in developing countries. An international work- 
shop. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The paper is based on experience gained in planning, construct- 
ing and commissioning the 26 MW Howden Wind Park 1 in 
Calitornia, USA. The Wind Park comprises 75 turbines of 330 kW, 





10 of 60 kW and one of 750 kW on a 640 acre site and its plan- 
ning was based on previous experience of building plants in 
Scotland, Wales and California. The critical planning and design el- 
ements involved in developing a wind power station are identified 
and discussed. The include: (a) identifying and evaluating a wind 
resource, (b) selection of appropriate generators, (c) locating the 
site relative to the user and planning the necessary connection 
systems, (d) design and selection of electrical and other infrastruc- 
ture for the site, (e) and calculating the costs, which include those 
of the generating equipment and infrastructure and of operation 
and maintenance. Tabulated and graphical data are presented, in- 
cluding: fixed charge rates, electricity costs related to other costs 
and windspeeds, payback periods, annual incomes. (RP) 2 tabs. 


16453 (IE-MOE!-88/0102 vp) Insights from computer-aided 
wind farm management. Cohn, K.E. (Second Wind Inc., San 
Francisco, CA, (USA)). Ministry of Energy and Infrastructure, 
Jerusalem (israel). 12 Jun 1988. (CONF-8806247—: International 
workshop on renewable energy in developing countries, Kiryat 
Anavim (Israel), 12-17 Jun 1988). In Renewable energy in develop- 
ing countries. An international workshop. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The operation and performance of a wind farm with a computer 
based monitoring and supervisory control system is discussed. The 
insights are drawn from systems monitoring hundreds of Danish, 
American, British and Japanese wind turbines. The future of 
computer-aided wind farm management is also discussed. En- 
hanced wind farm pertormance is demonstrated through the use of 
computer based supervisory monitoring and control. Performance 
degradation is recognized early and can be promptly rectified by 
washing the blades, repitching the rotor or repairing a misaligned 
tip brake. Some examples show a dramatic increase in energy 
capture. The supervisory system provides the information neces- 
sary to identify wind turbines with controller problems that reduce 
energy production or cause unnecessary wear. For example, ex- 
cessive contactor cycling or prolonged motoring is often quickly 
observed. The remote control capability enables the wind farm op- 
erator to quickly curtail production when requested by the utility. 
Easy startup and shutdown capability allows the operator to maxi- 
mize energy production while satisfying the utility. In the future, 
computer-aided management systems will be available to perform 
wind farm factor correction. This may be accomplished by monitor- 
ing the power factor at different wind farm locations and performing 
selected capacitor switching. (author) 2 figs., 2 tabs. 


16454 (IE-MOEI-88/0102 vp) Wind energy research at the 
Solar Energy Research Institute. Noun, R.J. (Solar Energy Re- 
search Inst., Wind Research Branch, Golden, CO, (USA)); Dodge, 
D.M. Ministry of Energy and Infrastructure, Jerusalem (Israel). 12 
Jun 1988. (CONF-8806247-: International workshop on renewable 
energy in developing countries, Kiryat Anavim (Israel), 12-17 Jun 
1988). In Renewable energy in developing countries. An interna- 
tional workshop. Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information. 

The Solar Energy Research Institute (SERI) manages the ad- 
vanced and innovative concept element of the US Federal Wind 
Energy Program, which studies ducted or augmented inflow wind 
turbines, and investigates the environmental and social impacts of 
wind power development. The US Department of Energy Five Year 
Wind Technology Research Plan includes basic research into wind 
turbine dynamics, research into advanced components and subsys- 
tems, and cooperative programs with industry. SERI is one of 3 
major laboratories involved in the program. Structural dynamics 
and aerodynamics accounted for 46.2% of SERI’s wind research 
expenditure in 1985-88. Among the products of SERI’'s research is 
the Force and Loads Analysis Code (FLAP) and new instruments 
for monitoring turbine blade performance. SERI has contributed to 
the development of 3 new families of airfoils, suitable for divers 
sizes of turbines and wind speeds. SERI’s wind-diesel research will 
contribute to the understanding of this novel combined system. 
(RP) 1 fig. 
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16455 (IE-MOEF-88/0102 vp) Wind energy development in 
Denmark. Petersen, H. (Consultant, (Denmark)). Ministry of En- 
ergy and Infrastructure, Jerusalem (israel). 12 Jun 1988. 
(CONF-8806247—: International workshop on renewable energy in 
developing countries, Kiryat Anavim (israel), 12-17 Jun 1988). in 
Renewable energy in developing countries. An international work- 
shop. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The paper presents an examination of the development of com- 
mercial Danish wind turbines. The wind turbines surveyed are from 
7 to 25 meters in diameter. Based on the catalogue prices of the 
machines and their dimensions curves are presented indicating the 
price for a range of rotor diameters and rated generator powers, 
i.e. price per square meter of the rotor disc area price per kW of 
rated generator power. Based on performance data prices of wind- 
mills are shown relative to the energy generation per square meter 
of rotor disc area in a given wind climate, thereby showing the 
economy of the windmills. Curves of the wind power utilization ratio 
and capacity factor are also shown. The general conclusion drawn 
is that within the range of sizes considered it would be most eco- 
nomical to choose windmills to be as large as feasible for the 
application in question. Technical features of the windmills are also 
surveyed such as the specific power disc loading, rotor solidity and 
blade tip-speed. (author) 5 tabs., 1 ref. 


16456 (IE-MOE}-88/0102 vp) The Israeli wind energy 
program. Hirsch, M.D. (ENCON - Energy & Control Systems Engi- 
neering Ltd., Moshav Zafaria, (Israel)). Ministry of Energy and 
Infrastructure, Jerusalem (israel). 12 Jun 1983. (CONF-8806247-: 
International workshop on renewable energy in developing coun- 
tries, Kiryat Anavim (Israel), 12-17 Jun 1988). In Renewable 
energy in developing countries. An international workshop. Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The background and history of the Israeli Wind Energy Program 
and its achievements since its initiation in 1981 are reviewed. The 
estimated potential contribution to Israel's electrical energy supply 
is 2-3 billion kWh annually, equivalent to 500,000-750,000 tons of 
fuel oil. The necessary total investment is up to $1 billion, that in 
research projects is up to $20 million. The short-term aim is to in- 
stall single wind turbines totalling about 5 MWe, as demonstration 
projects, and a few wind farms in various localities, totalling about 
100 MWe, by 1995. The longer term aim is to establish 1,000 MW 
scale turbine application by the early 2000s. Preliminary wind farm 
site surveys have indicated potential sites in the Galilee and in the 
Negev. Land availability surveys have covered most areas of the 
country. Computerized wind simulation and prediction models have 
been developed and a prototype Israeli wind turbine is being devel- 
oped. Several demonstration turbines, totalling about 700 kW have 
been erected, with financial support from the Ministry of Energy 
and Infrastructure, which is also supporting follow-up studies of pri- 
vately owned turbines. An infrastructure has been formed for 
connecting renewable energy sources to the national electricity grid 
and a policy of financial support for wind farms has been autho- 
rized. (RP) 6 figs., 4 tabs. 


16457 (IE-MOEI-88/0102 vp) Autonomous wind-diesel 
systems for remote applications. Lipman, N.H. (Science & Engi- 
neering Research Council, Rutherford Appleton Lab., Energy 
Research Unit, Chilton, Didcot, Oxfordshire, (United Kingdom)). 
Ministry of Energy and infrastructure, Jerusalem (Israel). 12 Jun 
1988. (CONF-8806247-: International workshop on renewable en- 
ergy in developing countries, Kiryat Anavirn (israel), 12-17 Jun 
1988). In Renewable energy in developing countries. An intemna- 
tional workshop. Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information. 

This overview is made up of three main elements: (1) A look at 
the main design questions for wind/diesel systems. The criteria af- 
fecting design choices for the diesel sets, wind turbines and energy 
stores are looked at briefly. (2) Examples of current R&D and 
demonstration projects are given, ranging from small supplies of a 
few kW to large systems up to 1 MW. (3) There is a separate dis- 
cussion of the largest systems (multi-MW) which include a number 
of diesel sets on an isolated grid, and which permit "multiple-diesel 
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Strategies” to be operated. Aspects of the selection process for 
diesel sets and wind turbines are discussed. Load control schemes 
involving load prioritization and major load switching are discussed. 
Applicable storage systems include batteries, hydraulic or pneu- 
matic systems, flywheels and hybrid systems. The various projects 
discussed are all at the experimental or demonstration level. The 
selection of any combination of elements for an operating system 
must depend on the needs and conditions of a particular site. (RP) 
6 figs., 7 tabs., 19 refs. 


16458 (IE-MOEI-88/0102 vp) Developments in water pump- 
ing windmills with case studies. Jones, M. (Canadian Wind 
Energy Association, Calgary, (Alberta)). Ministry of Energy and In- 
frastructure, Jerusalem (israel). 12 Jun 1988. (CONF-8806247-: 
International workshop on renewable energy in developing coun- 
tries, Kiryat Anavim (israel), 12-17 Jun 1988). In Renewable 
energy in developing countries. An international workshop. Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The Alberta Government supports the Lethbridge Wind Research 
Test Site, at which 11 manufacturers installed 16 different wind 
pump models for comparative testing between 1983-87. The 3 
commonly used types of wind pumps are: (a) direct mechanical 
units in which the wind turbine drives a mechanical pump, (b) airlift 
pumps in which the turbine produces compressed air which con- 
verts some of the water to a floating froth, (c) and wind-electric 
machines which use a high-speed turbine to generate electricity, 
which then drives an electric pump. Examples of all 3 systems 
have been and are being tested at Lethbridge and have been intro- 
duced into the commercial market. (RP) 13 refs. 


16459 (IE-NRCN—86/0001 vp, Appendix D) Required pertor- 
mance of meteorological instruments in wind-energy surveys 
in Israel. Skibin, D.; Klaf, M.; Ohion, H. Israel Atomic Energy Com- 
mission, Beersheba (israel). Nuclear Research Center-Negev. Dec 
1986. (In Hebrew). (CONF-8612181—: Annual conference of the Is- 
raeli Geographic Society, Ramat Aviv (Israel), 29 Dec 1986). In 
identifying potential sites for wind power plants. Semiannual report. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The report describes the status of the Israeli Wind Project, which 
is coordinated by the Ministry of Energy and Infrastructure. The 
project has several ongoing field surveys at varying heights, and 
plans are to extend the surveys to other hilly regions of the coun- 
try, using magnetic data loggers. The report also discusses the 
analysis of meteorological data to provide the tools necessary for 
decision making. Thus, it deals with wind velocity measurement 
accuracy, sampling frequency, averaging time, and measuring in- 
strument characteristics. Important conclusions are that wind 
velocity measurement accuracy is highly important, sampling fre- 
quency has to be greater than twice a minute, and averaging time 
for general energy calculations can be one hour. However, for ex- 
act calculations, for example, when comparing the performances of 
different turbines, a shorter averaging time is necessary. (EHN) 


16460 (IMR-89-05622) Wind/diesel research and develop- 
ment facility at the Atlantic Wind Test Site for Solar Energy 
Development Program. institute of Man and Resources, Ottawa, 
ON (Canada). 6 Aug 1987. 79p. Qontract EMR 5452Z-23216-6- 
6155. (MICROLOG-89-05622). Available from PC Energy, Mines 
and Resources Canada, Communications Branch, 580 Booth St., 
Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 
Wind/diesel technology has been recognized in Canada as an 
application of wind energy with immediate economic potential. 
Work had been carried out by the government of Canada from 
1978 to 1984 in a number of projects culminating with an au- 
tonomous wind/diesel development system installed at Sudbury, 
Ontario. The project described in this report included the disman- 
tling of the Sudbury equipment and the relocation of that equipment 
to the Atlantic Wind Test Site (AWTS) in Prince Edward Island, 
where it was reassembled with the intent to provide a development 
system and to establish a center of expertise in wind/diesel tech- 
nology in Canada. The report details the work performed and 
described the final installation (consisting of a 17 m, 35 KW vertical 
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axis turbine, two 50 KW diesel generators, dump loads, and related 
ancillary equipment). The equipment, as currently installed, will pro- 
vide a facility for development of wind/diesel technology in the 
areas of autonomous wind operation, short term energy storage, 
and load management. The report also describes the selection and 
installation of control systems capable of providing the necessary 
control functions for meeting current and future requirements. The 
report concludes that with the completion of some minor outstand- 
ing technical issues, the wind/diesel test bed at the AWTS is ready 
for the initiation of wind/diesel development programs to resolve 
outstanding technical issues facing the technology. 3 refs., 20 figs. 


16461 (NEI-DK-248) Inspection of rotors. Supplement: 
Guidelines for reparation. Johansen, A.; Kirk Toft, A. Danske Vin- 
dkraftvaerker, Nr. Alslev (Denmark). May 1989. 39p. (In Danish). 
Contract TR-83.213. Order Number DE90748422. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

This appendix to a seminar on the repair of wind turbine blades 
held on the premises of "Danish Aeroform” in Sparkaer in Denmark 
on March 8th, 1989, is comprized of guidelines for the repair and 
maintenance of these wind turbine components. (AB). 


16462 (NEI-DK-248, pp. 3-23) Reparation guidelines for 
damage to fiberglass on Aerostar windturbine blades. Bech, A. 
(Vestas (DK)). Danske Vindkraftvaerker, Nr. Alslev (Denmark). May 
1989. (in Danish). Contract TR-83.213. In inspection of rotors. Sup- 
plement: Guidelines for reparation. Order Number DE90748422. 
Available from NTIS (US Sales Oniy), PC A03/MF A01. 

Methods of repairing damage to “Aerostar” wind turbine blades 
are described in detail and specifically with regard to cracks in the 
fibreglass included inthe construction. The various forms of fissure 
are dealt with, and suitable types of glue are recommended. The 
text is richly illustrated with diagrams. (AB). 


16463 (NEI-DK-248, pp. 25-27) 9 Meter Alternagy blades: 
Description of various conditions. . Winther, S. (Danregn Vind- 
kraft A/S (DK)). Danske Vindkraftvaerker, Nr. Alslev (Denmark). 
May 1989. (in Danish). Contract TR-83.213. In Inspection of rotors. 
Supplement: Guidelines for reparation. Order Number 
DE90748422. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

In relation to wind turbines, a short description of tip problems, 
cracks in fiberglass and breaks in the pushing, and how to repair 
therm, is offered. Root paching is also recommended and ex- 
plained. (AB). 


16464 (NEI-DK-248, pp. 29-31) Faults in the blade root and 
border limits for root stiffness. Johansen, A. (Danske Vindkraft- 
vaerker (DK)); Kirk Toft, A. Danske Vindkraftvaerker, Nr. Alsiev 
(Denmark). May 1989. (in Danish). Contract TR-83.213. In Inspec- 
tion of rotors. Supplement: Guidelines for reparation. Order 
Number DE90748422. Available from NTIS (US Sales Only), PC 
AO3/MF A01. 

Faults in relation to the blade root of a wind turbine are shortly 
described and illustrated by graphs and diagrams. The extent of 
tolerable stiffness with regard to the root is also delt with. Methods 
of control and maintenance are presented. (AB). 


16465 (NEI-DK-248, pp. 33) Blade root bolts: Bolt quality 
and adjustment. . Johansen, A. (Danske Vindkraftvaerker (DK)); 
Kirk Toft, A. Danske Vindkraftvaerker, Nr. Alslev (Denmark). May 
1989. (In Danish). Contract TR-83.213. In inspection of rotors. Sup- 
plement: Guidelines for reparation. Order Number DE90748422. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

A short description of the fastening construction of the blades of 
a wind turbine, and reasons for its often unsatisfactory nature. The 
quality and adjustment of the bolts used and the balance of the 
system is discussed, and recommendations for a more satisfactory 
fastening are presented. (AB). 


16466 (NEI-DK-248, pp. 35-38) Significance of correctly 
adjusted tip angles. Winther-Jensen, M. (Proevestationen for Vin- 
dmoelier, Risoe (DK)). Danske Vindkraftvaerker, Nr. Alslev 
(Denmark). May 1989. (In Danish). Contract TR-83.213. in Inspec- 
tion of rotors. Supplement: Guidelines for reparation. Order 
Number DE90748422. Available from NTIS (US Sales Only), PC 
AO3/MF A01. 





The tip angle of wind turbine blades is significant in relation to 
energy efficiency and the stress load on the gear and generator, in 
addition to the stall effect. This subject is elaborated and methods 
of measurement and adjustment are described. (AB). 


16467 (NEI-DK-248, pp. 39-40) Changing out the rotor as a 
problem solution. Johansen, A. (Danske Vindkraftvaerker (DK)); 
Kirk Toft, A. Danske Vindkraftvaerker, Nr. Alsiev (Denmark). May 
1989. (In Danish). Contract TR-83.213. In Inspection of rotors. Sup- 
plement: Guidelines for reparation. Order Number DE90748422. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Replacement of the rotor in connection with a wind turbine is 
presented as a possible solution to many problems related to effi- 
ciency. A list of turbine blade manufacturing whose products have 
been tested at Risoe National Laboratory, in Denmark, is pre- 
sented together with recommendations. Guidelines are offered in 
relation to methods and means of replacement, and corrective 
measures, where renovation is necessary. (AB). 


16468 (SARE-89-05638) Pacific Rim Resort: Wind monitor- 
ing study. Cooper, K. (SAR Engineering Ltd., Burnaby, BC 
(Canada)). SAR Engineering, Vancouver, BC (Canada). Jun 1987. 
21p. Contract EMR 23216-6-6663/01-SB. (MICROLOG—89-05638). 
Available from PC Energy, Mines and Resources Canada, Commu- 
nications Branch, 580 Booth St., Ottawa, ON, CAN K1A 0E4; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

The Pacific Rim Resort, on the west coast of Vancouver Island, 
wished to develop its wind resource for electrical generation. Initial 
calculations of the wind energy potential of Lennard Island, 3.5 km 
offshore, indicated that it was marginally acceptable as a wind en- 
ergy site. There was some wind shielding there, however, so 
monitoring at Pacific Rim was carried out for 6 weeks to determine 
if it was a more viable location. Comparison with the Lennard Island 
measurements were made to determine the relative wind strength 
at the measurement site. The long term Lennard Island average 
wind speed of 4.4 m/s was adjusted to 4.6 m/s to account for 
shielding, and was further modified to reflect the relative strength 
at the Pacific Rim site, then used in wind energy calculations. Se- 
vere wind shading was found at the measurement site; winds from 
the east through southeast were only ca 20-30%of those for 
Lennard Island. The anemometer was shielded by trees to the 
east, thus the entire set of monitored data could not be used for 
comparison with Lennard Island. Wind speeds from the unshielded 
west to southwest were ca 82% of those at Lennard Island. This 
value was used to adjust the Lennard Island long term wind speed, 
giving a value of 3.8 m/s. At such a speed, Adecon 150 kW verti- 
cal axis turbine would produce about 65,000 kWh/y, a value ca 
25% of original estimates. The turbine was costed at $210,000 in- 
stalled; this figure, and an estimated $5,000 per year operating 
cost, would result in an energy cost of $0.40 per kWh, based on a 
10 year simple payback. Since on-site power is presently available 
from the local utility at $0.05 per kWh, wind generated electricity is 
clearly not viable at the Pacific Rim Resort. 14 figs., 4 tabs. 


16469 (STEV-VIND—89-20) Comparison between two differ- 
ent techniques of computing the axial induction for horizontal 
axis wind turbines in a locally deformed flow field. Ronsten, G. 
(Flygtekniska Foersoeksanstalten, Stockholm (Sweden)). Statens 
Energiverk, Stockholm (Sweden); Flygtekniska Foersoeksanstalten, 
Stockholm (Sweden). Nov 1988. 77p. Project STEV-506-266. (FFA- 
TN-1986-56). Order Number DE90748564. Available from NTIS 
(US Sales Only), PC AO5/MF A01. 

This study was conceived in support of the solution of the prob- 
lems associated with the Flow Field Deformation in a cluster of 
wind turbines as well as geometrically distributed gusts from the 
‘natural’ wind itself. Some simplifying assumptions were seen nec- 
essary to introduce. The analytical problem with the complete set 
of complexities belonging to such flow is beyond the scope of this 
treatise. The study aims at exposing differences that may be ex- 
tracted from a comparison between results from a fast 2D method 
and lengthy 3D methods. The comparison results in correction 
functions to be applied to the former method. This accomplishes 
two things. The time and cost advantage of the simple method is 
retained as the same as 3D effects are accounted for. 
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16470 (STEV-VIND-89-21) Feedback of the squared cur- 
rent by pitch angle control of wind power plants. Kylander, G. 
(Chalmers Univ. of Tech., Goeteborg (SE). Dept. of Electrical Ma- 
chines and Power Electronics). Statens Energiverk, Stockholm 
(Sweden). May 1989. 35p. (In Swedish). Project STEV-506-258. 
Order Number DE90748565. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

This report presents a control system for a pitch-controlled 
WECS that takes into special consideration the need for termic 
control of the generator. Feedback of the current square is used 
and this is based on the fact that the generator losses depend to a 
large extent on the current square. Some advantages can be 
gained with this control: * Good thermal control by integration of 
the actuating signal. Under some circumstances the voltage over 
the machine can exceed the nominal voltage. Then the machine is 
saturated, which increases currents and losses. * Strong, turbulent 
winds mean large power fluctuations which produces extra losses 
when using power feedback. When using feedback of the current 
square these problems do not arise. * The value of the actuating 
signal is larger at overload than at underload. It can be discussed 
whether this is an advantage or not, but it is worth noting though. * 
Energy savings when the wind speed is just below nominal wind 
speed. The reference input signal can be varied in an area around 
a software parameter. In the report, tests and practical results are 
presented from the windmill at Hoenoe. The tests shows that the 
method works nicely and does not demand much software modifi- 
cations. To analyse the losses of an induction machine, a program 
is presented that considers the saturation. 


16471 (STEV-VIND-89-23) Synchronous generator with 
current-controlled frequency converter. Carison, Ola (Chalmers 
Univ. of Tech., Goeteborg (SE). Dept. of Electrical Machines and 
Power Electronics). Statens Energiverk, Stockholm (Sweden). Oct 
1988. 90p. (in Swedish). Project STEV-506-258. Order Number 
DE90748566. Available from NTIS (US Sales Only), PC A05/MF 
A01. 

The system with synchronous generator and frequency convertor 
makes it possible to generate electrical power from a source with 
variable speed into a grid with constant frequency. The electrical 
system controls the torque in the generator and thereby the 
stresses on the shafts and in the gearbox will be limited in the gen- 
erating system. Results, obtained with transient state calculations 
using computer models and laboratory tests, were performed for 
the electrical system. The results show good system operation for 
generating electrical power with variable speed, but the frequency 
convertor produces harmonics into the system. The efficiency of 
the system was measured and showed very small losses in the 
convertor. 55 figs. 


16472 (STEV-VIND-89-26) Control research in wind power 
Project 506259 Control FOA: Final report stage 4. Ulen, E. 
(Foersvarets Forskningsanstalt, Stockholm (Sweden)). Statens En- 
ergiverk, Stockholm (Sweden); Foersvarets Forskningsanstalt, 
Stockholm (Sweden). Jan 1989. 36p. (in Swedish). Project STEV- 
506-259. (FOA-C—20746-2.7). Order Number DE90748568. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

The report contains a survey over the work that has been per- 
formed during the fourth part of the project mentioned in the title. 
The results has been shown in more details in separate reports. 14 
figs., 1 tab., 33 refs. 


16473 (TES—C697) Vertical axis wind turbine and wind 
prospecting site data analysis: Final report for 1986. TES Ltd., 
Ottawa, ON (Canada). Apr 1987. 88p. Contract EMR 54sZ.23216- 
6-6129. (MICROLOG-—89-05621). Available from PC Energy, Mines 
and Resources Canada, Communications Branch, 580 Booth St., 
Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

In order to assess the potential for generation of electricity from 
wind power, a number of wind prospecting sites have been estab- 
lished across Canada. Wind regime data were collected at each 
site, and the objective of this project was to reduce and analyze 
this data and to present the results in a form that would facilitate 
comparison of data between sites and data collected by other 
agencies. Data from 3 vertical axis wind turbine energy generating 
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sites was also processed, along with the wind regime data. This 
provided a means of comparing turbine pertormance with wind 
regime data and potential energy generation calculations. This re- 
port summarizes the work done in data acquisition and processing, 
and typical formats of data submissions from various sites are in- 
cluded. In addition, the work included development of a software 
package for acquiring data from a remote data logger, the Westing- 
house EWR-84R; a user manual for this software, including a 
source code listing, is provided. 7 figs., 12 tabs. 


16474 Data analysis method for wind turbine dynamic re- 
sponse testing. Olsen, T.L. (Solar Energy Research Inst., Golden, 
CO (USA)); Hock, S.M. pp. 2950 of Proceedings of the 24th inter- 
society energy conversion engineering conference. Volume 4. IEEE 
Service Center, Piscataway, NJ (1989). DOE Contract AC02- 
83CH10093. (CONF-890815—: 24. intersociety energy conversion 
engineering conference, Arlington, VA (USA), 6-11 Aug 1989). 

Technical Paper 899609. 

The authors present data analysis package for personal computer 
use developed in response to growing needs of the wind turbine 
industry and SERI’S cooperative Field Test Program. This new 
software is used by field test engineers to examine wind turbine 
performance and loads during testing, as well as by data analysts 
for detailed post-processing. The Wind Data Analysis Tool Set, 
WINDATS, has been written as a collection of tools that fall into 
two general groups. First, the preparatory tools perform subsection, 
filtering, decimation, preaveraging, scaling, and derivation of new 
channels. Second, analysis tools are used for mean removal, linear 
detrending, azimuth averaging and removal, per-rev averaging, bin- 
ning, and spectral analysis. The input data file can be a standard 
ASCII file as is generated by most data acquisition software. 
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16475 (CANWEC-CE02837, pp. 38) The gas and steam 
combined cycle: Report 4.2.11. . Keller, W.K.F. (Siemens AG 
(Germany)). Canadian National Committee, World Energy Confer- 
ence, Ottawa, ON (Canada). 1989. (CONF-890901-: 14. world 
energy conference, Montreal (Canada), 17-22 Sep 1989; 
CE-02837). In Energy for tomorrow. Division 4: Energy and tech- 
nology: Session 4.2a: Coal and combined cycle [and] session 
4.2b: Oil and natural gas. Available from Canadian National Com- 
mittee World Energy Conference, Suite 305, 130 Albert Street, 
Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

The basic engineering principles of natural gas-based combined 
cycles are described and illustrated with reference to examples 
such as the large Ambarli plant. Pressurized coal gasification will 
make it possible to transfer from high-grade fuels to coal in its 
worldwide abundance, but this process will have to satisfy a num- 
ber of requirements specific to electricity generating plants. The 
PRENFLO gasification process, a particularly suitable entrained 
gasification process, is taken as an example for describing the in- 
tegration of gasification into the combined cycle, this including air 
separation plant and gas cleaning plant for particularly low sulfur 
dioxide emissions. The overall efficiency can be increased signifi- 
cantly, especially with cogeneration integrated into the concept as 
well. This applies also to the topping of steam turbine plants with 
gas turbines, a means whereby existing power plants can be made 
accessible to this advanced technology. Because of their modular 
layout, combined cycles are particularly suitable for phased con- 
struction programs. In the present paper, the gas turbine receives 
much attention as the key component in combined cycles. The 
present state of the art and the development objectives for a new 
series of high-temperature gas turbines are described; the main 
trends are to increase inlet temperature and to reduce nitrogen ox- 
ide emissions. A cost/benefit analysis highlights the cost reduction 
due to the low specific investment costs of gas turbines. In conclu- 
sion, this concept represents a major ecological advance which is 
reflected in appreciably reduced emissions of sulfur dioxide, nitro- 
gen oxides, carbon dioxide and rejected heat. 5 refs., 17 figs. 
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Refer also to citation(s) 15837, 15853, 15926, 16025, 16388, 
16389, 16689, 16705, 16745, 16811, 16812, 16813, 16968, 17660, 
17673, 17912 


16476 (BCH-TE-87-5) Testing of a 40 kW phosphoric acid 
fuel cell power plant at B.C. Hydro. Papic, M.M.; Casson, D.W. 
British Columbia Hydro, Vancouver, BC (Canada). May 1987. 53p. 
(MICROLOG-89-05377). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A OE4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This paper describes an on-site 40 kW phosphoric acid fuel cell 
(PAFC) power plant, which was installed with the support of the 
National Research Council of Canada and Energy, Mines and Re- 
sources Canada. The overall objective of the test project was to 
demonstrate the performance and operating characteristics of the 
PAFC power plant and to establish the potential for implementation 
of fuel cell energy system as a new option for Canadian utilities. It 
discusses the training facilities for personnel responsible for the 
management, technical supervision, operation, and maintenance of 
the fuel cell power plant. The operation and testing of the plant oc- 
curred from November, 1985 to May 1, 1987 in both grid-isolated 
and grid-connected modes of operation. The results indicated that 
the average grid-isolated electrical generation efficiency, based on 
lower heating value of natural gas of 34,000 kJ/m*n, was 28.9% 
with the best 30 minutes performance of 39.3%. The average grid- 
isolated thermal recovery efficiency was 15.0% with the best 30 
minutes recovery of 39.0%. It was also found that there were no 
failures of the unique components: the fuel cell stack or fuel pro- 
cessor. The failures that occurred were primarily with mechanical 
and electronic logic components. 


16477 (CONF-8705391-) 4th International symposium on 
second law analysis of thermal systems. Rome, Italy (25-30 
May, 1987). Consiglio Nazionale delle Ricerche, Rome (Italy). Pro- 
getto Finalizzato Energetica. 1988. 308p. (in Italian). From 4. 
international symposium on second law analysis of thermal sys- 
tems; Rome (italy); 25-30 May 1987. Order Number DE90733481. 
Available from NTIS (US Sales Only), PC A14. 

4th International symposium on second law analysis of thermal 
systems, Rome, 25-30 May 1987. 

This symposium focussed upon ways to execute exergy analy- 
ses using the second law of thermodynamics. The concept, 
essergy (contraction of the words, essential and energy), is 
explained. Optimal analysis programs are illustrated through exem- 
plary analyses of the power cycles of systems (e.g. combined 
cycle systems) incorporating mechanical equipment such as heat 
exchangers, heat pumps and gas turbines. 


16478 (CONF-8705391-, pp. 141-197) What is the second 
principle? (thermodynamics). Gyftopoulos, E.P. (Massachusetts 
Inst. of Tech., Cambridge (USA)); Beretta, G.P. Consiglio 
Nazionale delle Ricerche, Rome (italy). Progetto Finalizzato Ener- 
getica. 1988. (In Italian). From 4. international symposium on 
second law analysis of thermal systems; Rome (Italy); 25-30 May 
1987. In 4th international symposium on second law analysis of 
thermal systems. Order Number DE90733481. Available from 
NTIS (US Sales Only), PC A14. 

Paper presented at 4th international symposium on second law 
analysis of thermal systems, Rome, 25-30 May 1987. 

The principal theme of this paper is that thermodynamics is a rig- 
orous science in which the first and second laws can be expressed 
in a precise manner such that their implications are concrete and 
valid for the state of equilibrium, as well as, for non-equilibrium. 
Within this context, the principles of thermodynamics are synthe- 
sized and a graphic instrument, the energy diagram, is introduced, 
to allow a better understanding of the general implications of these 
principles, especially within the realm of irreversible processes. 


16479 § (CONF-8705391-, pp. 221-242) Feasibility of expert 
systems for the optimization of processes: use of exergy 
analysis. Kowalski, A. D. (Programming Logic, Milfort, Ct). Con- 
siglio Nazionale delle Ricerche, Rome (Italy). Progetto Finalizzato 





Energetica. 1988. (In Italian). From 4. international symposium on 
second law analysis of thermal systems; Rome (italy); 25-30 May 
1987. In 4th international symposium on second law analysis of 
thermal systems. Order Number DE90733481. Available from 
NTIS (US Sales Only), PC A14. 

Paper presented at 4th international symposium on second law 
analysis of thermal systems, Rome, 25-30 May 1987. 

The optimization of thermal and fluid systems can require an in- 
tegrated analysis from many viewpoints - a detailed physical study 
based on the second principle of thermodynamics (or exergy analy- 
sis) and on fluid dynamic analysis, economics, questions of legal 
or environmental nature. The representation and manipulation of 
these diverse analysis techniques are often cumbersome and diffi- 
cult to code. Recent progress in expert system methodologies and 
in program languages (e.g. Prolog) can, in great measure, improve 
the management of analysis information. This paper examines the 
application of such innovations to analyses based on the second 
law. The problem of the appropriateness of the different schemes 
of representation are compared together with a discussion of the 
deductive control mechanisms available for the solution of particu- 
lar problems. A risk assessment is made on an exemplary electric 
power plant system along with typical user interaction. 


16480 (CONF-8705391-—, pp. 243-257) Exergetic analysis of 
gas turbine cycles: a new didactic computer program. 
Lopardo, V.J. (U.S. Naval Academy, Annapolis, MD. Dept. of Me- 
chanical Engineering). Consiglio Nazionale delle Ricerche, Rome 
(Italy). Progetto Finalizzato Energetica. 1988. (in Italian). From 4. 
international symposium on second law analysis of thermal 
systems; Rome (italy); 25-30 May 1987. In 4th international sym- 
posium on second law analysis of thermal systems. Order Number 
DE90733481. Available from NTIS (US Sales Only), PC A14. 

Paper presented at 4th international symposium on second law 
analysis of thermal systems, Rome, 25-30 May 1987. 

This paper describes the use of a thermodynamics analysis (first 
and second laws) computer code capable of carrying out the 
parametric study of 6 gas turbines with standard air cycles. Com- 
parisons are made of typical results. The basic Brayton cycle is 
analyzed with five modifications: with regeneration, with successive 
heating, with two-staged compression (intermediate cooling) with 
two-staged compression and regeneration and with two-staged 
compression, regeneration and successive heating. This program, 
intended to provide an easy to use design support, first offers a 
schematic representation of the above such that it allows the user 
to analyze the cycle of choice. Each series parameter can be var- 
ried at a given instance. The program first determines, with the first 
law of thermodynamics, thermal efficiency, then, with the second 
law, exergetic efficiency. One of the added advantages is its use 
as a teaching aid in the study and application of second law ther- 
modynamics. 


16481 (CONF-8705391-, pp. 259-268) Gas turbines in 
electric power plants or combined-cycle power plants: opti- 
mization of output and mechanical/thermal output ratio. Kalina, 
A.l. (Exergy, Inc. Houston, Texas (USA)). Consiglio Nazionale delle 
Ricerche, Rome (Italy). Progetto Finalizzato Energetica. 1988. (In 
Italian). From 4. international symposium on second law analysis of 
thermal systems; Rome (Italy); 25-30 May 1987. In 4th interna- 
tional symposium on second law analysis of thermal systems. 
Order Number DE90733481. Available from NTIS (US Sales Only), 
PC A14. 

Paper presented at 4th international symposium on second law 
analysis of thermal systems, Rome, 25-30 May 1987. 

Combined-cycle systems with various bottoming cycles were 
studied and the performance of a gas turbine was analyzed with 
reference to the second law of thermodynamics. From this study, it 
was found that with a higher bottoming cycle output, an increase in 
the gas turbine output itself, obtained at the expense of a more 
complete fuel exergy employment, could result in a net loss in the 
total output of the combined system. With the aim of maximizing 
the output of combined-cycle systems, a new method is proposed 
for the evaluation of gas turbine output. Comparisons are made of 
combined-cycle systems which incorporate variations of the Rank- 
ine and Kalina cycles. It is shown how the proper use of the 
current generated by a gas turbine can produce a total yield within 
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the range of 55% without any intrinsic increase in gas turbine com- 
bustion temperature or compression ratio. 


16482 (CONF-8705391—, pp. 309-318) The four 'Es’ in heat 
exchanger design (performance evaluation and cost benefit 
analysis). Sekulic, D.P.; Baclic, B.S. Consiglio Nazionale delle 
Ricerche, Rome (italy). Progetto Finalizzato Energetica. 1988. (in 
Italian). From 4. international symposium on second law analysis of 
thermal systems; Rome (Italy); 25-30 May 1987. In 4th interna- 
tional symposium on second law analysis of thermal systems, 
Rome, 25-30 May 1987. Order Number DES0733481. Available 
from NTIS (US Sales Only), PC A14. 

Paper presented at 4th international symposium on second law 
analysis of thermal systems, Rome, 25-30 May 1987. 

This study addresses the concepts of energy transfer, entropy 
and economy which are to be taken into consideration in the 
preparation of heat exchanger performance evaluations for feasibil- 
ity studies. The fourth 'E’, representing the concept of estimation, 
or evaluation of performance, is shown to be interconnected and 
dependent upon the first three concepts. An illustrative example is 
given which involves study to optimize the sizing, of a counterflow 
heat exchanger forming part of an energy recovery scheme. 


16483 (ETY—20/1987) Life-time of turbogenerators and 
possibilities of its extension. Lindgren, P. (Ekono, Helsinki (Fin- 
land)); Bovellan, K.; Koistinen, T.; Eerola, H. Finnish Energy 
Economy Association, Helsinki (Finland). Apr 1987. 135p. (in 
Finnish). Order Number DE90748465. Available from NTIS (US 
Sales Only), PC AO7/MF A01. 

This report has been prepared on an initiative taken by the In- 
dustrial Electric and Automation Committee of The Finnish Energy 
Economy Association. The average running time of turbogenera- 
tors of industrial users in Finland is about 100.000 hours and the 
age about 15-20 years. Under these circumstances the problems 
of ageing for different components are becoming evident. As and 
obvious sign of this is the increased number of generator faults 
and damages in the last few years. The development of structure 
of different parts and components as well as the development of 
manufacturing methods and material used during the part 30 years 
have been described. A special attention has been paid to those 
matters which are involved in estimated life-time expectance of tur- 
bogenerators. Time of introducing new manufacturing methods and 
material has been defined. Stresses against different components 
in view of life-time expectance considering the development of 
structure and material in different manufacturing periods have been 
explained. Test and inspection methods for defining the state of 
condition of different components, for locating possible faults and 
for specifying the preparing measures to be taken, have been ex- 
plained. Also the requirements for periodic maintenance of different 
degrees as well as measures to be taken for life-time extension 
have been described. Factors during different kind of operation of 
generators and in different operation conditions, which may cause 
abnormal stresses to certain components have been examined. 
Also the guidelines for operation as well as criteria for continuation 
of operation in faulty conditions have been given. A detailed de- 
scription on generator protection and their testing has been given. 


16484 (IE-MOEI-88/0100, pp. 72) Anti-larval biofilter: a pro- 
posed technology for power plant fouling control. Gitay, A. 
(israel Electric Corp. Ltd., Marine Biological Lab., (Haifa)). Ministry 
of Energy and Infrastructure, Jerusalem (israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Biofouling in Israel's power plants costs Israel over $1,000,000 
annually in extra fuel consumption, and several times more when 
all costs are considered. The main macrofoulants growing in the 
seawater cooling systems resist intermittent chlorination and the 
biofilter concept was developed to combat them. Fouling is con- 
fined to the first 200 m of a long, 1.2 m diameter conduit of the 
Reading C power station, because foulers near the intake deplete 
the food supply and eat fouling larvae which would otherwise have 
settled further into the conduit. Experiments at the Hadera power 
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plant support the hypothesis that fouling can be controlled by high- 
density cultures of planktophagous filter-feeders such as oysters 
and certain fish, kept in the cooling basin that supplies water to the 
conduit. The suggested technology requires no change in the exist- 
ing system, nor does it interfere with regular operation of the power 
plant. In contrast to the use of chlorine as an anti-fouling agent, 
biofilters are unlikely to affect the environment adversely. Thus, 
both the energy and mariculture industries could mutually benefit, 
as well as the environment. (RP) 


16485 (IE-MOEI-88/0100, pp. 90) Energy research and de- 
velopment in the Federal Republic of Germany: fossil energy - 
renewable energy - efficient use of energy. Neef, H.J. (Projek- 
tleitung Biologie, Oekologie, Energie (PBE), Kernforschungsanlage 
Juelich GmbH, Juelich, Federal Republic of Germany). Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Since 1974 the German Program for research into non-nuclear 
energy has been coordinated by PBE on behalf of the Federal 
Government. A variety of new processes, products and systems 
have been developed on the basis of cost-sharing contracts be- 
tween Federal Ministries and industrial companies. Fossil energy 
contributes nearly 90% of the supply, therefore the environmentally 
acceptable and economic utilization of gas, oil and especially coal 
is of major importance in the German energy research program. 
The limits for emissions from coal power plants demanded today in 
the Federal Republic of Germany for SOz and NO, can be ad- 
hered to using flue-gas cleaning techniques. A further reduction in 
the emission limits would mean a considerable technical effort in 
this field leading to higher specific investment costs. Combined cy- 
cle power plants with integrated coal gasification or pressurized 
fluidized bed combustion are regarded as necessary alternatives to 
conventional coal power plants. These new power pliant techniques 
can potentially reduce emissions from coal power plants for overall 
lower costs for the generation of electricity. Supply systems based 
on solar, wind and geothermal energy have in many fields been 
developed to technical maturity. Application will depend on 
geographical and economic boundary conditions. Research into ef- 
ficient use of energy includes optimization of industrial processes, 
district and local heating, energy storage and energy use in 
buildings. Technical achievements for the reduction of energy con- 
sumption have survived the recent decline of the price for energy. 
(author) 


16486 (IE-MOEI-88/0100, pp. 118) The conversion to coal. 
Kacz, M. (israel Electric Corp. Ltd., (Haifa)). Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Jun 1988. (CONF-880609-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The Israel Electric Corporation originally, in 1972, planned the 
Hadera power station as a heavy oil fired station, with 4 units of 
350 MW each. When it became clear that it would not be possible 
to operate the first unit by 1976, followed by the others at 1 year 
intervals, as originally planned, it was decided to duplicate the 
Eshkol C power station, with two 228 MW units, on the Eshkol site. 
Under a shortened time schedule, the first unit would operate in 
1977 and the second in 1978. At the same time, it was decided to 
postpone the completion of the first Hadera unit to 1987. When the 
Yom Kippur War started, the conceptual design of the Hadera sta- 
tion had been completed, with the help of the consulting engineers, 
Sargent & Lundy, of Chicago, and the turbine generators and 
steam generators had been purchased. The first signs of the en- 
ergy crisis motivated the proposal to convert the Hadera station to 
coal-burning. The Israel Electric Corporation examined the possibil- 
ity, and progressed to the construction of the technically and 
economically successful, coal-fired Hadera power station. (RP) 


16487 (IE-MOEI-88/0100, pp. 123) Kendal - 4,000 MW indi 
rect dry cooled power station project. Deeley, J.E. (Engineering 
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Group - Eskom, Johannesburg, (South Africa)). Ministry of Energy 
and Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: 
Energy 88: 2. International congress and exhibition on energy, 
Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Kendal is a unique 4,000 MW indirect dry cooled coal-fired 
power station being built by Eskom in South Africa. The paper 
describes the project management from inception to the commis- 
sioning phase of the first of six units, which will be handed over for 
commercial service in June 1988. The paper discusses how the 
need for a new station was established and describes the selection 
of the site, the optimization of the conceptual designs, the evalua- 
tion of different CW systems, the negotiations with major 
contractors, and funding opportunities. The project has involved the 
coordination of the activities of many international contractors and 
suppliers with a considerable transfer of technology. Encourage- 
ment in the use and development of local manufacturing 
capabilities has stimulated local resources providing wide opportu- 
nities for employment. The project has been successfully sustained 
despite the effects of political events such as short-term loan em- 
bargoes, sanctions and exchange rate variations. The project 
management systems used to control time and cost are described 
with the organizational structure in the matrix of the Eskom Engi- 
neering Group. The total project will be brought to conclusion with 
the expiry of guarantees on the sixth unit which will be handed 
over for commercial load in 1993. (RP) 


16488 (IE-MOEI-88/0100, pp. 125) Industrial combined cy- 
cle power plant for Ashdod oll refineries. Schaal, M. 
(IDC/ENCO Systems, Kiriat Bialik, Israel); Singer, Y. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

A proposal has been made to install a combined cycle industrial 
power plant in Ashdod Oil Refineries. The proposed Industrial 
Power Plant includes mainly: a gas turbine package mode! LM- 
2500 or equivalent, a heat recovery steam generating boiler with 
backup auxiliary firing, a gas compressor, and back pressure and 
condensing steam turbines. Estimated gross gas turbine capacity is 
19,370 kW, the estimated steam turbines capacity is 1,800 kW, for 
a total gross capacity of 21,170 kW. The estimated required com- 
pressor power is 800 kW and the net power, after accounting for 
miscellaneous auxiliaries is 20,370 kW. The estimated process 
steam production is 32.6 tor/h. The fuel to be used to fire the gas 
turbine is so called "fuel gas”, a by-product of oil refinery pro- 
cesses. This is a mixture of light hydrocarbons and 50-60% by 
volume of hydrogen. The estimated fuel flow is about 4 ton/h, 
equivalent to 5.22 torvh oil. The value of electricity either saved or 
sold to the Israel Electric Corporation is estimated at 5.5 cent/kWh, 
as an average of "time of use” high voltage electricity tariffs. Fuel 
cost is $88/ton oil equivalent. Total estimated investment is $22.4 
million. Because of its high efficiency it has been calculated that 
this project is economic from a national economy viewpoint since it 
has a good positive present value at a 12% annual discount rate 
on total investment. (author) 


16489 (IE-MOEI-88/0100, pp. 126) Modular units for on-site 
power generation in remote locations. Kaplan, U. (Ormat 
Turbines Ltd., Yavne, (Israel)); Gill, M. Ministry of Energy and Infra- 
structure, Jerusalem (israel). Jun 1988. (CONF-880609—: Energy 
88: 2. International congress and exhibition on energy, Tiberias (Is- 
rael), 5-10 Jun 1988). In Energy 88. The 2nd intemational 
congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Small power plants producing 1-30 MW, utilizing locally available 
energy sources, are very important to countries poor in fossil fuel 
or to regions far away from fossil fuel sources. In many sites world- 
wide non-fossil alternative energy resources (thermal) are 
available: low-to-moderate-geothermal hot water and steam, solar 





energy, waste heat and biomass. New technologies have become 
available and in many cases they are already economically com- 
petitive. In many such applications modular geothermal power 
plants and solar pond power plants have been field tested and 
have been put into routine operation. In both systems a modular, 
containerized organic Rankine cycle (ORC) turbogenerator is used 
to convert moderate-temperature heat into electrical power. This 
key element of the two systems is now technologically mature, 
‘having been developed by Ormat since 1965 with some 4,000 
units commercially utilizing both fossil fuel and alternative energy 
sources. Field experience of 40 million operational hours has been 
accumulated. The technology is briefly described. A number of very 
small unattended applications (0.5-6.0 kW) and small fuel-free 
power plants (0.1-30 MW) are presented and discussed. (author) 


16490 (IE-MOEI-88/0100, pp. 128) A method for selecting 
parameters of small-scale district steam supply and power 
generating plant. Tao, Z.L. (Shanghai Mechanical Engineering 
Inst., P.R. (China)). Ministry of Energy and _ Infrastructure, 
Jerusalem (israel). Jun 1988. (CONF-880609-: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

An important problem in implementing district heating is the se- 
lection of the parameters of a steam-feed combined heat and 
power plant. Correct parameter selection leads to energy economy. 
This paper presents a method for selecting parameters for a steam 
supply and power plant, including a graph for selecting inlet param- 
eters and back pressure. A plant in Shanghai illustrates the energy 
economy achieved by this method. For a given back pressure and 
known energy index, the power index is variable within the limits of 
the energy index. The resulting power index corresponds to the 
given inlet pressure and temperature, but other factors have to be 
considered, such as the steam turbine and boiler assembly. The 
inlet parameters of the steam turbine must be selected empirically, 
using the highest possible values. Back pressure selection must 
also be done empirically, according to the requirements of the heat 
consumer and the pressure losses involved in his process. A 
Shanghai steam supply and power generating plant has saved 
1,264 tons of coal annually through appropriate parameter selec- 
tion. The method is also suitable for a factory generating plant. 
(RP) 


16491 


(INTERATOM-TB-52.06987.3) Development 
binary-steam-process with potassium-water 
Potassium system of a 300 MW,, BRC (Binary Rankine Cycle) 
power plant. Huthmann, H.; Stehle, H.; Storz, R.; Teubner, H. In- 


of a 
steam cycle. 


ternationale Atomreaktorbau GmbH (INTERATOM), Bergisch 
Gladbach (Germany, F.R.); Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). Jun 1988. 92p. (in German). 
Contract BMFT 0326335-B. Order Number DE90748648. Available 
from NTIS (US Sales Only), PC AO5/MF A01. 

In cooperation with the Deutsche Babcock Werke AG (DBW), 
Oberhausen, the economic efficiency of a combined-cycle power 
plant (potassium/water) was determined. The specified production 
costs of electricity were compared with the costs of a modern hard 
coal power plant of the same capacity (300 MW,,). The most im- 
portant results of the study are the following: The efficiency of the 
combined-cycle power plant is >50%. The power plant concept is 
technically controllable and realizable. The high efficiency permits a 
saving of resources and a reduction of the emissions of >30% 
compared with the reference power station. The production costs 
of electricity are about 7 to 13% (depending on the price for coal) 
below the costs of a normal coal-fired power plant for example at 
7000 operation hours per year. Due to its high economic potential, 
the concept of a BRC power plant (binary rankine cycle) should be 
developed further. In this report, the studies concerning all compo- 
nents and systems specific for potassium are explained in a 
summary which, in the framework of cooperation, were accepted 
for the BRC power plant concept by Interatom. (orig.). 


16492 (ORNL/FMP-88/2, pp. 243-360) B and W-2 - Evalua- 
tion of the tabricability of advanced austenitic tubing. LeBeau, 
S.E. (Babcock and Wilcox Research, Alliance, OH (USA)). Oak 
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Ridge National Lab., TN (USA). Jan 1989. In Advanced Research 
and Technology Development fossil energy materials program. 
Semiannual progress report for the period ending September 30, 
1988. Order Number DE89007896. Available from NTIS, PC 
A25/MF A01. 

This section includes the following papers: Evaluation of the 
Fabricability of Advanced Austenitic Tubing; Investigation of the 
Weldability of Ductile Aluminides; Mechanical Properties and Mi- 
crostructural Stability of Advanced Austenitic Alloys; Consolidation 
of Rapidly Solidified Aluminide Metal Powders; Development and 
Evaluation of Advanced Austenitic Alloys; Fabrication Development 
of Nickel-lron Aluminides; Development of iron Aluminides; 
Fundamental Study of Aluminizing and Chromizing Processes; De- 
velopment of a Design Methodology for High-Temperature Cyclic 
Application of Materials Which Experience Cyclic Softening; Mi- 
crostructural Studies of Advanced Austenitic Steels; investigation of 
Welding and Joining Techniques for Advanced Austenitic Alloys; 
and Investigation of Electro-Spark Deposited Coatings for Protec- 
tion of Materials in Sulfidizing Atmospheres. 


16493 (PTL--190G363) Brushgear diagnostic testing. Hu- 
ber, R. (Powertech Labs inc., Survey, B.C (Canada)); Turner, G. 
Powertech Labs., Inc., Surrey, BC (Canada). Sep 1989. 61p. (CE— 
02866). Available from Canadian Electrical Association, Research 
& Development, Suite #500, One Westmount Square, Montreal, 
PQ, CAN H3Z 2P9. Prices: $75.00 NON-MEMBERS, MEMBERS; 
PRICE UPON REQUEST, FUND CAN. 

The purpose of this project report was to develop equipment 
suitable for monitoring the performance of brushgear systems on 
rotating machines. The project instrumentation was developed by 
adapting existing transducers to the need of the project and only 
where absolutely necessary detectors were developed from basics. 
The report describes the various parameters which were chosen to 
be monitored. Data were accumulated with the aid of a data logger 
and the information was processed by computer using software de- 
veloped for that purpose. In all, five machines were tested with the 
monitoring equipment, three primarily to commission the monitoring 
equipment, and two more to assess brushgears performance and 
make changes to improve performance. A major component of the 
monitoring system, a computerized data processing system was 
developed to facilitate data analysis. Results showed that changes 
in operating conditions of brushgear system can be detected and 
monitored by the instrumentation developed. It was concluded that 
the information gathered can be applied to remedy operating prob- 
lems on brushgears systems. 15 refs., 31 figs. 


16494 (STF-11A89025) Power production from waste heat: 
Rankine processes with other types of working fluids than 
steam. Pettersen; J.; Byggstoeyl, B. SINTEF, Trondheim (Norway). 
Apr 1989. 8p. (In Norwegian). Order Number DE90748503. Avail- 
able from NTIS (US Sales Only), PC AO2/MF A01. 

The report deals with thermal power generation from waste heat. 
The exergonic part of it can be utilized by using other types of 
working fluids than steam in a Rankine process. The report 
discusses the use of hydrocarbons or inorganic fluids such as am- 
monia or carbon dioxide in the process. Exergy can be utilized 
even at a lower temperature level than 200-350°C. 2 figs., 1 tab. 


16495 (TVA/PBO/R&D-89/8) An introduction to the Ten- 
nessee Valley Authority Online Diagnostic Monitoring System 
project. Moss, R.D.; Keyser, R.L. Tennessee Valley Authority, 
Chattanooga, TN (USA). Power Business Operations/Research 
and Development. [1989]. 21p. Sponsored by Tennessee Valley 
Authority. (CONF-890555—24: 7. power plant dynamics, control 
and testing symposium, Knoxville, TN (USA), 15-17 May 1989). 
Order Number DE90006915. Available from NTIS, PC A03/MF A01 
- OSTI. 

This paper describes the background, goals, objectives, and 
schedule of the Online Diagnostic Monitoring System (OLDMS) 
project at the Tennessee Valley Authority’s (TVA) Kingston Fossil 
Plant Unit 5. It includes a discussion of specific sensor systems to 
be tested as part of this project. 14 figs. 


16496 The production of electricity from peat by integrated 
gasification-combined cycle conversion. Solantausta, Y. (Tech- 
nical Research Centre of Finland (VTT) 02150 Espoo (Fl)); 
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Kurkela, E. pp. 1357 of Energy from biomass and wastes XiIl. 
Klass, D.L. Institute of Gas Technology, Chicago, IL (1989). 
(CONF-880215-: 12. energy from biomass and wastes, New Or- 
leans, LA (USA), 15-19 Feb 1988). 

Growing consumption of electricity together with the need for en- 
vironmentally more acceptable power production from coal have 
resulted in intensified r and d activities on integrated gasification- 
combined cycle (IGCC). In countries like Finland and Sweden, with 
no fossil fuels but large reserves of peat and biomass, processes 
able to utilize these low-grade fuels are needed. This paper sum- 
marizes the results of a techno-economic study of electric power 
production from peat. IGCC was compared with a conventional 
condensing power plant of 150 MW.. The paper also presents the 
technical potential of IGCC using indigenous fuels. 


16487 Design for minimum temperature of a compact heat 
exchanger cooled by forced air convection. Sharon, S. (Tech- 
nion - Israel Inst. of Tech., Mechanical Engineering Faculty, Haifa 
(Israel)); Gutfinger, C. /srae/ Journal of Technology (Israel), 23(3): 
113-119 ([1987]). (CONF-8606434—: 20. Israel conference on me- 
chanical engineering, Tel Aviv (Israel), 23 Jun 1986). 

The present paper provides a design for minimum temperature 
of a compact heat exchanger cooled by forced air convection ac- 
cording to the "cold-plate” method at various altitudes above sea 
level. The efficiency computation of the heat exchanger uses the 
method of parametrizations for heat transfer in arrays of extended 
surfaces. For solving the thermal problem, a computer program 
was developed. Based on the computational results, a compact 
heat exchanger for the dissipation of a large amount of heat (15 W 
per cm*) was designed and manufactured. The temperatures 
measured in the experiments agreed with those obtained from com- 
putations. Appendices present the parameterization method of heat 
transfer efficiency computation and a summary of the forced con- 
vection equations used in the work. (author) 2 figs., 2 tabs., 2 refs. 
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Refer also to citation(s) 15885, 15987, 17896, 17899, 17900, 18122 


16498 (DOE/PC/79854—T1) Combined SO,/NO, removal 
and concentration from flue gas through an electrochemical 
membrane: Final report. Winnick, J. Georgia Inst. of Tech., At- 
lanta, GA (USA). Nov 1989. 165p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC22-87PC79854. Order Number 
DE90005310. Available from NTIS, PC A08/MF A01 - OSTI. 

Electrochemical membrane removal of SO2 from flue gas and 
concentration into a salable by-product stream has been achieved. 
Full-cell tests have verified both the concept and choice of materi- 
als compatible with the process gas. Electrodes have 
been developed, manufactured from a conducting ceramic, 
Lao.gSto.2CoO3. Electrochemical cell reactions conform precisely 
with those discerned in free electrolyte. These reactions are stoi- 
chiometric to over 95% SO, removal. Oleum by-product generation 
is likewise totally stoichiometric (100% current efficiency). NO, re- 
moval has been found to occur at the oxidizing electrode. Cell 
polarization, that is, the achievable current densities at reasonable 
voltage, is unacceptable with the membranes tested thus far. Fu- 
ture work will focus on identifying a ceramic matrix material and a 
membrane fabrication technique which yields a membrane with the 
proper capillarity match with the porous electrodes. This will give 
the cell the proper polarization performance to permit larger scale 
endurance tests. 56 figs. 


16499 (DOE/PC/8100S-T33-App.) Desulturization of flue 
gas by the confined zone dispersion process: Appendices. 
Bechtel National, Inc., Oak Ridge, TN (USA). Oct 1989. 33%p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
85PC81009. Order Number DE90005530. Available from NTIS, PC 
A15/MF A01 - OSTI. 

Data on the desulfurization of flue gas by the confined zone dis- 
persion process is presented. A brief description is given before 
the data in each section. (CBS) 


16500 (DOE/PC/88866-T6) Fiue gas conditioning for fabric 
filter performance improvement: Final report. Miller, S.J. North 
Dakota Univ., Grand Forks, ND (USA). Energy and Environmental 
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Research Center. Dec 1989. 93p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC22-88PC88866. Order Number 
DE90006135. Available from NTIS, PC AO6/MF A01 - OSTI; GPO 
Dep. 
The objective of this project was to develop a particulate control 
technology that can reliably remove particulate matter, with particle 
diameters from 0.01 to 10 micrometers (um), from a flue gas 
stream, with a removal efficiency of at least 99.9% for all particle 
sizes, independent of coal type. The method involved injection of 
ammonia (NH3) and sulfur trioxide (SO3) as conditioning agents 
into the flue gas, upstream of a baghouse to increase particle col- 
lection efficiency and simultaneously reduce baghouse pressure 
drop. Work included the design and construction of a single-bag, 
reverse-air baghouse that was installed on the existing EERC par- 
ticulate test combustor. Effort consisted of four, one-day tests with 
the shaker baghouse to verify conditioning agent concentrations 
determined in previous bench-scale research at EERC, and four, 
one-day shakedown tests with the reverse-air baghouse. Four tests 
were conducted, including a baseline and conditioning test with the 
reverse-air baghouse using Pittsburgh #8 seam bituminous and 
Monticello Texas lignite. Longer-term verification of the effective- 
ness of conditioning with a reverse-air-cleaned baghouse consisted 
of 500-hour baseline and conditioning tests with, the Monticello lig- 
nite. 30 refs., 34 figs., 16 tabs. 


16501 (DOE/PC/88868-T4) Characterization and modifi- 
cation of particulate properties to enhance filtration 
performance: Quarterly technical progress report, September 
1989-November 1989. Vann Bush, P.; Snyder, T.R.; Robinson, 
M.S. Southern Research Inst., Birmingham, AL (USA). 20 Dec 
1989. 24p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC22-88PC88868. (SRI-ENV—89-1210-6666). Order Number 
DE90005519. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This report describes the results of project activities that oc- 
curred during the period from September 1 through November 30, 
1989. Work performed during this period included tests under Task 
2 — Parametric Tests of Ashes and Fabrics, Task 3 — Survey of 
Methods to Modify Particle Filtration Properties, and Task 4 — 
Proof-of-Concept Tests of Methods to Modify Particle Filtration 
Properties. Tasks 2 and 3 have been completed. Proof-of-Concept 
Tests under Task 4 are under way. Conditioning agents and meth- 
ods evaluated in the Fabric Filter Sampling System (FFSS) this 
quarter include fine silica, dodecy! sulfate, fine oil droplets, Neu- 
tralite ™, and elevated humidity. Reductions in the initial flow 
resistance through the dustcake and fabric (defined as the effective 
residual drag, S.) have been achieved with a Neutralite™ precoat. 
The flow resistance through the deposited dustcake (governed by 
the specific drag coefficient of the ash, K2) has been reduced with 
the addition of thin films of water and oil to Monticello ash parti- 
cles. 1 ref., 8 figs., 3 tabs. 


16502 (DOE/PC/88874—-T7) Theoretical approach for en- 
hanced mass transter effects in-duct flue gas desulfurization 
processes: Quarterly report No. 6, October 1, 1989-December 
31, 1989. Acurex Corp., Research Triangle Park, NC (USA). Envi- 
ronmental Systems Div.; Texas Univ., Austin, TX (USA). Dept. of 
Chemical Engineering. 18 Jan 1990. 28p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC22-88PC88874. Order Number 
DE90006245. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Bench-scale and pilot-scale experiments have been conducted to 
measure the mass transfer and kinetic rates at simulated duct in- 
jection conditions. Section 2 describes the tank reactor test results. 
The stirred tank reactor was used to study absorption of SOz into 
saturated Ca(OH)» solutions with varied ionic strengths. The results 
of current experiments were compared with previous tests using 
saturated Ca(OH). solution and 0.1 M CaClo. Section 3 summa- 
rizes the status of the Short-Time Differential Reactor (STDR) tests 
for Task 2.3. The effect of CO2 on reactivity of Mississippi Ca(OH). 
with SOz was investigated. The extent of carbonation was 
measured for a commercial Mississippi Ca(OH). and laboratory- 
produced sorbents. Section 4 presents pilot plant testing conducted 
to evaluate various operating conditions and process schemes to 
support large-scale field testing at Meredosia and Beverly (Task 3). 





Consistent data were obtained from pilot testing of in-duct dry in- 
jection downstream of the humidifier. Section 5 reports differential 
reactor (Task 4) tests. The differential reactor has been modified to 
determine the effect of initial water content on the sorbent reactiv- 
ity. An experimental method has been developed to prepare solid 
samples containing reproducible, predictable quantities of water. 
The experiments will be conducted to study CO2 and SO2 adsorp- 
tion and reaction on the surface of solids at short to moderate 
times under different relative humidity conditions. 9 figs., 2 tabs. 


16503 (NEI-DK-244) Removal of dust from flue gas at ele- 
vated temperatures and pressures. Nielsen, D.V.; Rasmussen, 
J. FLS Miljoe A/S, Valby (Denmark). Jun 1989. 124p. (In Danish). 
Contract EM-151/88-62. Order Number DE90748417. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

EFP-88. 

Several new coal-based power generation systems are now 
ready for commercial application. Especially Integrated coal Gasifi- 
cation with combined Cycle (IGCC) and pressurized Fluidized Bed 
Combustion possess the potential for reducing emissions of SOx, 
NOx and particulates compared to conventional technology. In ad- 
dition to this a decrease in heat-rate is possible. However, the 
decrease in heat-rate is dependant on the temperature of which 
the removal of particulated and gaseous pollutants takes place. Us- 
ing state-of-the-art technology this temperature is 25-40 deg. C, but 
the efficiency improvement will only be substantial if the tempera- 
ture can be raised to 400-500 deg. C or more. The coal 
gasification, which is the heart of an IGCC-system, can be caried 
out in a number of ways. Since the hot gas clean-up equipment 
(HGCU) to some extent is dependant on the gasification technol- 
ogy used, a description of the leading coal gasification systems is 
given. It is concluded that special interest should be given to gasi- 
fiers of the entrained flow type. The aim is to develope a 
HGCU-system for the removal of gaseous pollutants as well as 
particulate matter. The operating principles and stage of develop- 
ment of the competing technologies for dust removal at high 
temperature and pressure are described. Special attention is paid 
to the electrostatic precipitator, and possible solutions to problems 
related ot this technology are given. (AB) 165 refs. 


16504 (NEI-DK-250) Optimal processing conditions for a 
dolomite cracker for cracking of tar from gasification of bio- 
mass fuels. Fijellerup, J. Risoe National Lab., Roskilde (Denmark). 
Aug 1989. 38p. (In Danish). Order Number DE90748431. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

Gasification of fuels derived from biomass is of interest in con- 
nection with combined cycle systems. During gasification tar 
compounds can be produced, and these can block further stages 
of the process. As gas turbines are very sensitive to tar com- 
pounds it is necessary to remove the tar completely from the gas. 
The most effective method appears to be catalytic cracking and it 
is suggested that dolomite is an effective and cheap catalysator. 
Based on a survey of relevant literature, the aim was to discover 
optimal conditions for the process of dolomite cracking. It is con- 
cluded that it is important to decarbonate the dolomite before use, 
that dolomite is not suitable for use in fluidized beds as it can be- 
come eroded and is subsequently very quickly blown out, and that 
it is important to hold the temperature at a level of ca. 800 deg. C. 
Conditions for fixed bed cracking both with and without steam are 
also desderibed. (AB) 15 refs. 


16505 (OH/RD-017T478) Field testing of ice free anemome- 
ter. Krishnasamy, S.G. (Ontario Hydro, Toronto, ON (Canada)). 
Ontario Hydro Research Div., Toronto, ON (Canada). Sep 1989. 
27p. (CE-02868). Available from Canadian Electrical Association, 
Research & Development, Suite #500, One Westmount Square, 
Montreal, PQ, CAN H3Z 2P9. Prices: $75,00 NON-MEMBERS, 
MEMBER: PRICES UPON REQUEST, FUNDS CAN. 

During ice storms, the conventional anemometers may freeze up 
and fail to provide the wind data necessary to calculate the trans- 
verse wind-on-ice load on overhead lines. To solve this problem 
the Canadian Electrical Association has been collaborating with 
Ontario Hydro in the testing of an ice-free anemometer developed 
by Metrex instruments Ltd. This document discusses in detail the 
testing of that anemometer in the icing wind tunnel and at Ontario's 
Hydro Orangeville test site. The icing wind tunnel tests indicate 
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that a 25 watt heater is adequate to keep the anemometer ice-free 
during a wide range of freezing rain storms. The tests indicate that 
for rime icing and at extremely low temperatures, a 50 watt heater 
is required. The field tests also indicate that the Metrex anemome- 
ter underestimates the wind speeds at values higher than about 10 
m/sec. The de-icing capabilities of the anemometer under field con- 
ditions were found to be fair. A number of malfunctions in the 
prototype Metrex anemometer were also identified. 2 refs., 15 figs., 
2 tabs. 


16506 (OH/RD-89-155-K) Chemical characteristics of On- 
tario Hydro coal fly ash: A review. Johnston, H.M. (Ontario 
Hydro, Toronto, ON (Canada)); Eagleson, K.E. Ontario Hydro Re- 
search Div., Toronto, ON (Canada). 30 Jun 1989. 68p. 
(MICROLOG-89-06334). Available from PC Ontario Hydro Re- 
search Division, Records Clerk, Bldg. KR 107, 800 Kipling Ave., 
Etobicoke, ON, CAN M8Z 5S4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC $10.00 CAN; MF $10 CAN. 

A literature review of the leachate characteristics of Ontario 
Hydro’s coal fly ash was conducted to identify the chemical param- 
eters that may be environmentally significant in a landfill operation. 
Coal ashes from Ontario Hydro’s thermal generating stations burn- 
ing bituminous and lignite coals were studied. The results from 
leach tests performed on the various fly ash samples confirm that 
Ontario Hydro fly ash can be classified as a non-hazardous, non- 
registerable waste, in accordance with the Regulation 309 of the 
Ministry of Energy. As a general trend, the concentration of the 
constituents in bituminous coal ash were relatively higher than in 
lignite fly ash porewater. The potential environmental impacts of 
major, minor and trace elements as well as ionic complexes, which 
were detected in fly ash, are discussed with respect to possible 
contamination. 67 refs., 11 figs. 18 tabs. 


16507 (OH/RD-89-185-K) Groundwater study at Nanticoke 
Ash Lagoon. Part 1. Physical hydrogeology. Vorauer, A. (On- 
tario Hydro, Toronto, ON (Canada)). Ontario Hydro Research Div., 
Toronto, ON (Canada). 21 Aug 1989. 65p. (MICROLOG—89- 
06323). Available from PC Ontario Hydro Research Division, 
Records Clerk, Bldg. KR 107, 800 Kipling Ave., Etobicoke, ON, 
CAN M8Z 5S4; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $10.00 CAN; MF $10 CAN. 

A hydrogeological investigation was initiated in the fall of 1986 
within and around the existing Nanticoke Thermal Generating 
Station fly ash disposal area. The objective of this study was to de- 
termine the environmental impact of fly ash disposal on the 
groundwater regime beneath the ash lagoon. The results could be 
applied to the design and siting of future flue gas desulfurization 
waste disposal operations. The field program consisted of installing 
6 piezometer nests doth within and outside the fly ash disposal 
area. These piezometers were then used for hydraulic conductivity 
testing of the clay overburden and for long-term monitoring of water 
levels to determine equilibrium hydraulic heads and gradients. The 
conclusion is that the placement of the ash lagoon has led to over- 
burden; however, the degree of impact tends to vary across the 
site. Seepage velocities through the overburden have increased as 
a function of the hydraulic gradients, but a knowledge of ground- 
water velocities alone is insufficient for predicting travel distances 
of fly ash leachate constituents. The results of the geochemical 
testing of groundwater samples may provide direct evidence on the 
extent of contaminant migration. 8 refs., 42 figs., 2 tabs. 


16508 (PB-90-125121/XAB) Characterization of a solid sor- 
bent with crystallite size and strain data from x-ray-diffraction 
line broadening. Briden, F.E.; Natschke, D.F. Acurex Corp., Re- 
search Triangle Park, NC (USA). c 1989. 7p. Available from NTIS, 
PC A02/MF A01. 

Pub. in Advances in X-ray Analysis, Vol. 32, 437-440(1989). 

This paper gives results of the characterization of a solid sorbent 
with crystallite size and strain data from x-ray-diffraction line broad- 
ening, as part of an EPA investigation of the injection of dry 
Ca(OH)2 into coal-fired electric power plant burners for the control 
of SOz emissions. For the study, seven Ca(OH)2 sorbent materials 
were evaluated for percent conversion in an isothermal flow reactor 
operating at 1000 C with 0.3% SO. and 1 sec residence time. 
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Study results indicated that reactivity was directly proportional to 
the RMS strain at average column length and to the RMS strain at 
the column length of maximum frequency of occurrence. The reac- 
tivity was seen to be inversely proportional to the crystallite-column 
dimensions. 


16509 (SVF-350) Diode laser system for continuous mea- 
surements of combustion gases. Ahlberg, H. (Chalmers Tekn. 
Hoegskola, Goeteborg (SE). Inst. f. Optoelektronik och Elmaet- 
teknik). Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden). Sep 1989. 33p. (In Swedish). Order Number 
DE90748539. Available from NTIS (US Sales Only), PC A03/MF 
AO1. 

The report investigates the possibility of using laser spectroscopy 
absorption methods for measurements of gas phase combustion 
products. It gives the theoretical background for measurements of 
Oz, CO2, and CO using a diode laser. Modulation and detection 
principles have been investigated. The theoretical results have 
been evaluated in a measurement system specially designed and 
constructed for measurements of O2. Parameters such as sensitiv- 
ity, stability, and linearity of the system have been evaluated. 
Finally, the report includes a short summary of the possibilities of 
measuring SO2, NO, NO2, and N2O, hydrocarbons and HCi using 
laser techniques. The gases SO2, NO, NOz, N2O, hydrocarbons 
and HCl can all be measured by using laser techniques. SO,, NO, 
NOz2, N2O, and HCI can today be measured with a high sensitivity 
in the UV-visible wavelength range, 300-500 nm. Detection of hy- 
drocarbons can easily be made by using a laser emitting at 3.4 
mum. HCl has also a strong absorption band in the 3-4 mum wave- 
length range. The most interesting development in the area of gas 
detection using lasers is the introduction of the diode laser emitting 
in the 0.67-1.6 mum wavelength range, Hydrocarbons, HCl, NHs, 
and vapor is today possible to detect using these lasers. 


16510 (TVA/RDG/EQS-89-1) Development of dredged ash 
disposal area, Paradise fossil pliant: Final environmental as- 
sessment. Tennessee Valley Authority, Knoxville, TN (USA). Feb 
1989. 38p. Sponsored by Tennessee Valley Authority. Order Num- 
ber DE90006572. Available from NTIS, PC AO3/MF A01 - OSTI. 

Paradise Steam-Electric Plant coal-fired facility in Muhlenberg 
County, Kentucky. This project is to construct a dredge pond near 
the Jacobs Creek ash pond capable of storing fly ash dredged 
from the ash pond. This will provide approximately 10 years of ad- 
ditional fly ash storage in the fly ash pond. Effluent from the 
dredge pond will be returned to the Jacobs Creek ash pond for dis- 
charge to Jacobs Creek. 4 figs., 5 tabs. 


2004 Health and Safety 
Refer also to citation(s) 15930 


2005 Environmental Aspects 
Refer also to citation(s) 16019, 16509, 16729, 16738 


2006 Economic, Indusirial, and Business Aspects 
Refer also to citation(s) 16790 
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16511 (IAEA-TECDOC-521, pp. 143-148) Experimental, ane- 
lytical and numerical study on the removal efficiency of a 
charcoal bed for methyl-iodide under humid conditions: Sum- 
mary. . Chang Soon Heung (Korea Advanced Inst. of Science and 
Technology, Seoul (Republic of Korea)). international Atomic En- 
ergy Agency, Vienna (Austria). Sep 1989. In Retention of iodine 
and other airborne radionuclides in nuclear facilities during abnor- 
mal and accident conditions: Final report of a co-ordinated 
research programme sponsored by the IAEA from 1983 to 1988. 
Order Number DE90614751. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; INIS. 
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The removal efficiency of charcoal beds for removal of fission 
gases varies with the operation time, operating conditions and the 
number of adsorbable components. This project consists of two 
major parts for the study of the removal efficiency of charcoal beds. 
First, this research will express the removal efficiency of methylio- 
dide by a TEDA-impregnated charcoal bed as a function of the time 
and operating conditions and analyze quantitatively the influence of 
relative humidity in the efficiency of a charcoal bed. The second 
part of this study is to develop a mathematical and numerical 
model for the dynamics of a charcoal bed system with multi- 
component fission gases and analyze the time-dependent removal 
efficiency of charcoal beds in nuclear power plants. 2 refs, 4 figs. 


16512 (IAEA-TECDOC-—521, pp. 149) The ageing and poi- 
soning of charcoal used in nuclear power plant air cleaning 
systems. Broadbent, D. (Central Electricity Generating Board, 
Manchester (UK). Scientific Services Dept.). International Atomic 
Energy Agency, Vienna (Austria). Sep 1989. In Retention of iodine 
and other airborne radionuclides in nuclear facilities during abnor- 
mal and accident conditions: Final report of a co-ordinated 
research programme sponsored by the IAEA from 1983 to 1988. 
Order Number DE90614751. Available from NTIS (US Sales Only), 
PC A09/MF A01 - OSTI; INIS. 

This paper describes an investigation aimed at identifying the rel- 
ative importance of oxidative ageing and hydrocarbon poisoning in 
the overall weathering of both potassium iodide (KI) and triethylene 
diamine (TEDA) impregnated charcoal used in filters on air clean- 
ing systems. Preliminary results on oxidative ageing show a 
marked dependence of the Ki material on relative humidities above 
40% and to a lesser extent on temperature. The TEDA material on 
the otherhand showed no such dependence at least up to 50 deg. 
C. Hydrocarbon poisoning is shown to affect both impregnant types 
to the same extent but the TEDA material due to its higher initial 
performance shows the greater resistance to poisoning. No one 
type of hydrocarbon species appeared to be significantly more 
deleterious than the rest and even with loadings up to 5% hydro- 
carbon some useful methyl iodide adsorption capability is retained. 
A laboratory investigation of the combined effect of oxidation and 
poisoning up to 2,000 hours showed the superior performance of 
TEDA charcoal. However translating these results to operating 
plant and extrapolating to an operating time of one year it is clear 
that even TEDA charcoal filters would require the use of a guard 
bed designed to remove airborne organic species. The work has 
shown that the observed deterioration of charcoal filters on air 
cleaning systems can be accounted for by the combined effect of 
oxidative ageing and hydrocarbon poisoning in the case of both KI 
and TEDA impregnated charcoals. 


16513 (IAEA-TECDOC-521, pp. 151-167) The effects of 
temperature and humidity on the ageing of TEDA impregnated 
charcoals. Billinge, B.H.M. (Central Electricity Generating Board, 
Leatherhead (UK). Central Electricity Research Labs.); Broadbent, 
D. International Atomic Energy Agency, Vienna (Austria). Sep 
1989. In Retention of iodine and other airbome radionuclides in 
nuclear facilities during abnormal and accident conditions: Final re- 
port of a co-ordinated research programme sponsored by the IAEA 
from 1983 to 1988. Order Number DE90614751. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Samples of triethylene diamine (TEDA) impregnated 207B car- 
bon have been aged for up to 1000 hours at temperatures in the 
range 40 deg. to 70 deg. and relative humidities of 50% and 90%. 
The rate of ageing (in terms of methyl iodide-131 trapping effi- 
ciency) increases progressively as the temperature is raised above 
50 deg. C and also as the relative humidity is increased; below 50 
deg. C however the ageing rate is relatively low, even at 90% RH. 
A parallel examination by temperature programmed desorption of 
the growth of surface oxygen groups with ageing indicates that, un- 
like Kl impregnated carbons, the groups formed on the TEDA 
carbons are not linked to the decline in performance. Also, the 
presence of an amine, which, as a group, are generally regarded 
as anti-oxidants, does not reduce the rate of surface oxidation. 
Since the rate of ageing of TEDA carbons has been shown to fol- 
low the increase in the partial pressure of water above the sample 
it is proposed that TEDA carbon ageing could be caused by loss of 
TEDA either by a process akin to steam distillation, or by reaction 





with or catalysis by water, to form a less efficient impregnant. (au- 
thor). 6 rets, 8 figs, 2 tabs. 


16514 (IAEA-TECDOC-523, pp. 59-64) Basic principles for 
choosing numerical criteria at the safety function level. Higson, 
D.J. (Australian Atomic Energy Commission, Kings Cross (Aus- 
tralia). Australian Safeguards Office). International Atomic Energy 
Agency, Vienna (Austria). Sep 1989. (CONF-8701166—: Technical 
committee meeting on probabilistic safety criteria at the safety 
tunction/system level, Vienna (Austria), 26-30 Jan 1987). In Proba- 
bilistic safety criteria at the safety function/system level: Report of 
a technical committee meeting held in Vienna, 26-30 January 
1987. Order Number DE90614845. Available from NTIS (US Sales 
Only), PC AO6/MF A01 - OSTI; INIS. 

Safety assessment criteria are generally specific to the industry 
or activity to which they are applied. The traditional approach to 
determine appropriate reliability levels is based on the experience. 
This approach is clearly inadequate when considering the protec- 
tion required against rare events. In order to avoid the deficiencies 
of an arbitrary or ad hoc approach, criteria at the safety function 
level should be related to rational overall safety objectives. The re- 
lationship to criteria at the human safety level is explored in this 
paper, followed by a discussion of the implications of using human 
safety criteria for this purpose. (author). 


16515 (IAEA-TECDOC-—523, pp. 65-74) AECB’s consultative 
document C-98. Wild, A. (Atomic Energy Control Board, Ottawa, 
ON (Canada)). international Atomic Energy Agency, Vienna (Aus- 
tria). Sep 1989. (CONF-8701166—: Technical committee meeting 
on probabilistic safety criteria at the safety function/system level, 
Vienna (Austria), 26-30 Jan 1987). In Probabilistic safety criteria at 
the safety function/system level: Report of a technical committee 
meeting held in Vienna, 26-30 January 1987. Order Number 
DE90614845. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI:; INIS. 

The paper discusses basic aspects of a guide which has been 
developed to clarify general principles for reliability analyses of 
safety related systems in nuclear reactors. The guide should be 
used for reliability analysis carried out to support application for a 
licence or to fulfill a licensing requirement. (author). 


16516 (IAEA-TECDOC-—523, pp. 95-106) Experiences of PSA 
methods in safety review and upgrading of nuclear reactors in 
Sweden. Carlsson, L. (Swedish Nuclear Power Inspectorate, 
Stockholm (Sweden)). International Atomic Energy Agency, Vienna 
(Austria). Sep 1989. (CONF-8701166—: Technical committee meet- 
ing on probabilistic safety criteria at the safety function/system 
level, Vienna (Austria), 26-30 Jan 1987). In Probabilistic safety cri- 
teria at the safety function/system level: Report of a technical 
committee meeting held in Vienna, 26-30 January 1987. Order 
Number DE90614845. Available from NTIS (US Sales Only), PC 
AO6/MF A01 - OSTI; INIS. 

The paper describes the framework for PSA activities in Sweden. 
Several research projects have been initiated to support the regula- 
tory requirement on doing PSA on all Swedish plants. The findings 
and experience obtained within the program are described and 
plant modifications have been introduced. Based on the result from 
reviewing a number of plant specific PSA’s a comparative review 
project named SUPER-ASAR has been started. (author). 12 refs, 9 
figs, 1 tab. 


16517 (INIS-mf—11576, pp. 5-9) Safety aspects of operation 
of nuclear power plants. Nuclear safety - development and 
prospects. Beranek, J. (Ceskoslovenska Komise pro Atomovou 
Energii, Prague (Czechoslovakia)). Ceskoslovenska Vedeckotech- 
nicka Spolecnost, Brno (Czechoslovakia). Dum Techniky. 1988. (In 
Czech). (CONF-8811305—: Seminar on safety aspects of operation 
of nuclear power facilities, Brno (Czechoslovakia), 22-24 Nov 
1988). In Safety aspects of operation of nuclear power facilities: 
Proceedings. Order Number DE90616356. Available from NTIS 
(US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Briefly described is the history of the concept of nuclear safety. 
The first stage following the discovery of the controlled fission re- 
action took 15 to 20 years and was characterized by the effort to 
provide nuclear safety in the narrow sense of the word, i.e., to pre- 
vent spontaneous fission reaction. This stage resulted in systems 
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which practically preclude spontaneous and uncontrolled fission re- 
action. All reactors with the exception of the Soviet RBMK type 
were modernized in this sense or permanently shut down. in the 
following stage, attention was centred on passive and active safety 
systems, mainly systems of emergency core cooling and the con- 
tainment. Following the TMI reactor accident two significant 
components were added, namely, qualification standard improve- 
ment and qualification testing of selected categories of operating 
personnel, and preventive activity of surveillance personnel in the 
actual operation of nuclear facilities. The last stage was started by 
the Chernobyl accident and is characterized by the effort to inter- 
nationalize the endeavor for safety measures concerning nuclear 
facilities operation. However, apart from the Incident Reporting Sys- 
tem operated by the IAEA, the development of an inherent safety 
system is stagnating and the hope that a totally safe nuclear power 
source will be available in the near future is minimal. (Z.M.). 


16518 (INIS-mf-11576, pp. 10-15) Safety aspects of opera- 
tion of nuclear power plants. Results achieved. Kriz, Z. 
(Ceskoslovenska Koimise pro Atomovou Energii, Prague 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Brno (Czechoslovakia). Dum Techniky. 1988. (in Czech). (CONF- 
8811305-: Seminar on safety aspects of operation of nuclear 
power facilities, Brno (Czechoslovakia), 22-24 Nov 1988). in Safety 
aspects of operation of nuclear power facilities: Proceedings. Or- 
der Number DE90616356. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Three main factors are discussed which affect the safety of nu- 
clear power plant operation in Czechoslovak conditions. In order to 
assure the quality of components important for nuclear safety and 
to maintain it throughout their service life, the Czechoslovak Atomic 
Energy Commission issued a Decree in 1979 whose essence was 
in that already the safety report should identity components with a 
view to nuclear safety. Individual programmes of quality assurance 
are then drawn up for these components. At present, an amend- 
ment is being prepared for the Decree. The second factor is the 
quality of operating personnel of all categories, and especially of 
the so-called selected categories. In 1979 a unified system was in- 
troduced of nuclear power piant personnel training. Since 1984 the 
training institution has been provided with a full-size simulator. The 
third factor is the quality of the operation management of the facil- 
ity, especially as concerns the observance of limits and conditions 
of safe operation. The respective document has been available for 
V-213 reactors since 1982, for V-230 units of the V-1 nuclear 
power plant in Jasiovske Bohunice since 1988. A system has been 
introduced of data collection, evaluation and distribution relating to 
failures in Czechoslovak nuclear power plants, based on IAEA rec- 
ommendations. It has a very low threshold for reporting failures so 
that on average some 80 failures are reported for every operating 
unit. (Z.M.). 


16519 (INIS-mf—11576, pp. 26-30) Role of operating person- 
nel in operation safety of nuclear power plants. Kovar 
(Ceskoslovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Brno (Czechoslovakia). Dum Techniky. 1988. (in Czech). (CONF- 
8811305-: Seminar on safety aspects of operation of nuclear 
power facilities, Brno (Czechoslovakia), 22-24 Nov 1988). In Safety 
aspects of operation of nuclear power facilities: Proceedings. Or- 
der Number DE90616356. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

The aspects are discussed of the reliability of the human factor 
in the control of nuclear power plants. The impact of the human 
factor on the safety of the plant still requires research to be made, 
namely of the qualitative and quantitative relations between man 
and the machine in actual conditions of a nuclear power piant, this 
especially in safety related operating situations. This is mainly 
given by the fact that demands on safety for the power plant per- 
sonnel and for the population living in the environs of the plant are 
extremely high in view of the potential consequences of a possible 
accident and at present affect the development of nuclear power in 
general. The economic consequences of any outage of nuclear 
power plants caused by failures are much higher as compared with 
conventional power plants. In order to provide nuclear power plant 
safety the reactor operators must obtain such data which they are 


ERA Vol. 15, No. 7 109 





21 NUCLEAR POWER PLANTS 


able to reliably perceive and evaluate and to which they are able to 
respond quickly and in a qualified manner.in an actual accident sit- 
uation there will inevitably be some negative response from the 
human factor, i.e., the operator will in the first moment of the acci- 
dent not believe that it is he who is affected, he will not know the 
exact location of the accident, its scale and development. He will 
instinctively prioritize positive to negative information. (Z.M.). 


16520 (NUREG-—0020-Vol.13-No.11) Licensed operating re- 
actors: Status summary report data as of October 31, 1989. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
information Resources Management. Jan 1990. 506p. Sponsored 
by Nuclear Regulatory Commission. Available from NTIS, PC 
A22/MF A01 - GPO; OSTI; INIS 

The US Nuclear Regulatory Commission's monthly LICENSED 
OPERATING REACTORS Status Summary Report provides data 
on the operation of nuclear units as timely and accurately as possi- 
ble. This information is collected by the Office of Information 
Resources Management, from the Headquarters Staff of NRC's Of- 
fice of Inspection and Enforcement, from NRC’s Regional Offices, 
and from utilities. Since all of the data concerning operation of the 
units is provided by the utility operators less than two weeks after 
the end of the month, necessary corrections to published informa- 
tion are shown on the ERRATA page. This report is divided into 
three sections: the first contains monthly highlights and statistics 
for commercial operating units, and errata from previously reported 
data; the second is a compilation of detailed information on each 
unit, provided by NRC Regional Offices, IE Headquarters and the 
Utilities; and the third section is an appendix for miscellaneous in- 
formation such as spent fuel storage capability, reactor years of 
experience and non-power reactors in the United States. 


16521 (NUREG—0020-Vol.13-No.12) Licensed operating re- 
actors: Status summary report data as of November 30, 1989. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Information Resources Management. Jan 1990. 516p. Sponsored 
by Nuclear Regulatory Commission. Available from NTIS, PC 
A22/MF A01 - GPO; OSTI; INIS. 

The US Nuclear Regulatory Commission's monthly LICENSED 
OPERATING REACTORS Status Summary Report provides data 
on the operation of nuclear units as timely and accurately as possi- 
ble. This information is collected by the Office of Information 
Resources Management, from the Headquarters Staff of NRC's Of- 
fice of Inspection and Enforcement, from NRC's Regional Offices, 
and from utilities. This report is divided into three sections: the first 
contains monthly highlights and statistics for commercial operating 
units, and errata from previously reported data; the second is a 
compilation of detailed information on each unit, provided by NRC 
Regional Offices, IE Headquarters and the Utilities; and the third 
section is an appendix for miscellaneous information such as spent 
fuel storage capability, reactor years of experience and non-power 
reactors in the United States. 


16522 (PSI-26) District heating: Seminar held at PSI, Au- 
gust 9, 1988. Paul Scherrer Inst. (PSI), Villigen (Switzerland). Mar 
1989. 58p. (In German). Order Number DE90616344. Available 
from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

The papers presented at this meeting dealt with an international 
comparison of district heating, the Swiss district heating network, 
political aspects of nuclear district heating, nuclear and non-nuclear 
sources for district heating. 17 figs., 6 tabs. 
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Refer also to citation(s) 16553, 16554, 16555, 16556, 16603, 
16616, 16626, 16633, 16650, 16651, 16653, 16655, 16656, 16664, 
16667, 16668, 16669, 16670, 16671, 16672, 16673, 16683, 16684 


16523 (IAEA-TECDOC-522) A probabilistic safety assess- 
ment PEER review: Case study on the use of probabilistic 
safety assessment for safety decisions. International Atomic En- 
ergy Agency, Vienna (Austria). Oct 1989. 31p. Order Number 
DE90614853. Available from NTIS (US Sales Only), PC A03/MF 
A01i - OSTI; INIS. 
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The purpose of this case study is to illustrate, using an actual 
example, the organizing and carrying out of an independent peer 
review of a draft full-scope (level 3) probabilistic safety assessment. 
The specific findings of the peer review are of less importance than 
the approach taken, the interaction between sponsor and study 
team, and the technical and administrative issues that can arise 
during a peer review. This case study will examine the following is- 
sues: how the scope of the peer review was established, based on 
how it was to be used by the review sponsoring body; how the level 
of effort was determined, and what this determination meant for the 
technical quality of the review; how the team of peer reviewers was 
selected; how the review itself was carried out; what findings were 
made; what was done with these findings by both the review spon- 
soring body and the PSA analysis team. 9 refs, 2 figs, 1 tab. 


16524 (JAERI-M—89-130) Loss of off-site power test of 
ROSA-Ill: RUN 971 with HPCS failure. Nakamura, Hideo (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Tasaka, Kanji; Suzuki, Mitsuhiro; Anoda, 
Yoshinari; Kumamaru, Hiroshige; Yonomoto, Taisuke; Murata, 
Hideo. Japan Atomic Energy Research Inst., Tokyo (Japan). Sep 
1989. 141p. Order Number DE90749874. Available from NTIS (US 
Sales Only), PC AO7/MF A01. 

This report presents the experimental results of ROSA-IIl test 
RUN 971 simulating the BWR loss of off-site power transient. All 
the test data obtained in RUN 971 are presented in this report. The 
core scram was assumed to occur at 6 s after the transient initia- 
tion by the turbine trip in RUN 971. The HPCS was also assumed 
to fail to start in the test. Upper half of the core was uncovered to 
the steam after the ADS actuation because of loss in the mass in- 
ventory by the ADS. However, the core was reflooded only by the 
LPCS and the effectiveness of the low pressure ECCSs on the 
core cooling during the loss of off-site power transient was con- 
firmed. (author). 


16525 (PS-45) Corrosion products, activity transport and 
deposition in boiling water reactor recirculation systems. 
Alder, H.P. (Paul Scherrer inst. (PSI), Wuerenlingen (Switzerland). 
Lab. fuer Werkstoffe und Nukleare Verfahren); Buckley, D.; Grauer, 
R.; Wiedemann, K.H. Paul Scherrer Inst. (PSI), Wuerenlingen 
(Switzerland). Sep 1989. 48p. Order Number DE90614813. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The deposition of activated corrosion products in the recirculation 
loops of Boiling Water Reactors produces increased radiation lev- 
els which lead to a corresponding increase in personnel radiation 
dose during shut down and maintenance. The major part of this 
dose rate is due to cobalt-60. The following areas are discussed in 
detail: - the origins of the corrosion products and of cobalt-59 in 
the reactor feedwaters, - the consolidation of the cobalt in the fuel 
pin deposits (activation), - the release and transport of cobalt-60, - 
the build-up of cobalt-60 in the corrosion products in the recircula- 
tion loops. Existing models of the build-up of circuit radioactivity 
are discussed and the operating experiences from selected reac- 
tors are summarised. Corrosion chemistry aspects of the cobalt 
build-up in the primary circuit have already been studied on a 
broad basis and are continuing to be researched in a number of 
centers. The crystal chemistry of chromium-nickel steel corrosion 
products poses a number of yet unanswered questions. There are 
major loopholes associated with the understanding of activation 
processes of cobalt deposited on the fuel pins and in the mass 
transfer of cobalt-60. For these processes, the most important 
influence stems from factors associated with colloid chemistry. Ac- 
cumulation of data from different BWRs contributes little to the 
understanding of the activity build-up. However, there are exam- 
ples that the problem of activity build-up can be kept under control. 
Although many details for a quantitative understanding are still 
missing, the most important correlations are visible. The activity 
build-up in the BWR recirculation systems cannot be kept low by a 
single measure. Rather a whole series of measures is necessary, 
which influences not only cobalt-60 deposition but also plant and 
operation costs. (author) 26 figs., 13 tabs., 90 refs. 


16526 (RISO-M—2804) The BWR core simulator COSIMA 
with 2 group nodal flux expansion and control rod history. 
Hoejerup, C.F. Risoe National Lab., Roskilde (Denmark). Aug 
1989. 15p. (CONF-8903165—: Reactor physics calculations in the 





Nordic countries, Oslo (Norway), 9-10 Mar 1989). Order Number 
DE90616350. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI:; INIS. 

The boiling water simulator NOTAM has been modified and im- 
proved in several aspects: - The "1 1/2” energy group TRILUX 
nodal flux solution method has been exchanged with a 2 group 
modal expansion method. - Control rod “history” has been intro- 
duced. - Precalculated instrument factors have been introduced. 
The paper describes these improvements, which were considered 
sufficiently large to justify a new name to the programme: 
COSIMA. (author). 


16527 (RISO-M-—2805) The effect on cross sections for 
Quad Cities by introducing control rod history in the assembly 
program LEWARD. Nonboel, E. Risoe National Lab., Roskilde 
(Denmark). Aug 1989. 21p. (CONF-8903165—: ). Order Number 
DE90616351. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

This paper shows the effect on the 2-group neutron cross sec- 
tions for the BWR reactor Quad Cities by introducing control rod 
“history” in the assembly program LEWARD. Control rod “history” is 
a concept which accounts for the movement of control rods during 
operation. (author). 
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Refer also to citation(s) 16603, 16616, 16625, 16626, 16630, 
16650, 16651, 16652, 16653, 16654, 16655, 16656, 16660, 16667, 
16668, 16669, 16670, 16672, 16673, 16676, 16677, 16680, 16684, 
16686, 16758, 17041, 17484 


16528 (AECL-9683) Unattended nuclear systems for local 
energy supply. Lynch, G.F.; Bancroft, A.R.; Hilborn, J.W.; Mc- 
Dougall, D.S.; Ohta, M.M. Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Feb 1988. 22p. 
(CONF-861010—: 13. world energy conference, Cannes (France), 
5-11 Oct 1986). Order Number DE90614863. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

This paper describes recent developments in a small nuclear 
heat and electricity production system - the SLOWPOKE Energy 
System - that make it possible to locate the system close to the 
load, and that could have a major impact on local energy supply. 
The most important unique features arising from these develop- 
ments are walk-away safety and the ability to operate in an 
unattended mode. Walk-away safety means that radiological pro- 
tection is provided by intrinsic characteristics and does not depend 
on either engineered safety systems or operator intervention. This, 
in our view, is essential to public acceptance. The capability for 
unattended operation results from self-regulation; however, the per- 
formance can be remotely monitored. The SLOWPOKE Energy 
System consists of a water-filled pool, operating at atmospheric 
pressure, which cools and moderates a beryllium-reflected thermal 
reactor that is fuelled with 100 to 400 kg of low-enriched uranium. 
The pool water also provides shielding from radioactive materials 
trapped in the fuel. Heat is drawn from the pool and transferred ei- 
ther to a building hot-water distribution system or to an organic 
liquid which is converted to vapour to drive a turbine-generator 
unit. Heating loads between 2 qnd 10 MWt, and electrical loads up 
to 1 MWe can be satisfied. SLOWPOKE is a dramatic departure 
from conventional nuclear power reactors. Its nuclear heat source 
is intrinsically simple, having only one moving part: a solid neutron 
absorber which is slowly withdrawn from the reactor to balance the 
fuel burnup. Its power is self-regulated and excessive heat produc- 
tion cannot occur, even for the most severe combinations of 
system failure. Cooling of the fuel is assured by natural physical 
processes that do not depend on mechanical components such as 
pumps. These intrinsic characteristics assure public safety and ul- 
tra high reliability. 


16529 (EPRI-NP-—6616) Plant tests of surface precondition- 
ing for steam generators. Asay, R.H. (Radiological and Chemical 
Technology, Inc., Santa Clara, CA (USA)). Electric Power Re- 
search Inst., Palo Alto, CA (USA); Radiological and Chemical 
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Technology, Inc., Santa Clara, CA (USA). c Jan 1990. 62p. Spon- 
sored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

The effect of various surface pretreatment technologies on the 
rate of radiation buildup on materials in contact with the primary 
coolant of pressurized water reactors has been studied. The sur- 
faces of treated seal plates were tested under actual service 
conditions by exposing them to actual reactor coolant in the steam 
generators of the Chinon B-1 PWR. The characteristics of the 
surfaces before and after exposure to the reactor coolant were de- 
termined, and the buildup of radioisotopes on the seal plates was 
measured over several fuel cycles from 1984 through 1988. Sur- 
face polishing, achieved by either mechanical or electrochemical 
mass means was shown to produce a significant reduction in the 
rate of radiation buildup in the steam generator. A further reduction 
in the rate of radiation buildup was achieved by suitably passivat- 
ing the surface with a thin oxide film prior to exposure to the 
reactor coolant. 24 figs., 11 tabs. 


16530 (EPRI-NP-6617) Electropolishing qualification pro- 
gram for PWR steam generator channel i:cads: Final report. 
Tarabek, S.A. (Westinghouse Electric Corp., Pittsburgh, PA (USA)); 
Kuchirka, P.J.; Hood, B.B.; Albertin, L. Electric Power Research 
Inst., Palo Alto, CA (USA); Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). c Jan 1990. 201p. Sponsored by Electric Power 
Research Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

This report documents the observations, evaluations, and recom- 
mendations made in a cooperative program to establish the effect 
of mechanical and electropolishing techniques on the surface 
integrity of steam generator channel head cladding materials. A de- 
tailed description of the preparation of the test plates and the 
evaluation of those test plates is included. This program concen- 
trated on the establishment of acceptable electropolishing 
parameters for the channel head clad overlay and clad overlay re- 
pair material. Laboratory evaluation of test plates which resulted 
from mechanical and electropolishing techniques using the equip- 
ment and parameter ranges discussed, resulted in no indication of 
detrimental metallurgical changes to the channel head clad overlay 
material. 129 refs., 3 figs., 10 tabs. 


16531 (EPRI-NP-6657-Vol.2) Effect of coolant chemistry on 
PWR radiation transport processes: Volume 2, Operational as- 
pects and experimental procedures: Final report. Large, N.R. 
(UKAEA Harwell Lab. (UK)); Woodwark, D.R. Electric Power Re- 
search Inst., Palo Alto, CA (USA); UKAEA Harwell Lab. (UK). ¢ 
Dec 1989. 65p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

The effect of various PWR-type coolant chemistry regimes on 
the behavior of corrosion products has been studied in the DIDO 
Water Loop at Harwell. In this volume the loop is described and 
details of operational and experimental procedures are given. 3 
refs., 20 figs., 6 tabs. 


16532 (EPRI-NP-6657-Vol.3) Effect of coolant chemistry on 
PWR radiation transport processes: Volume 3, Operational 
and experimental data: Final report. Large, N.R. (UKAEA Har- 
well Lab. (UK)); Woodwark, D.R. Electric Power Research Inst., 
Palo Alto, CA (USA); UKAEA Harwell Lab. (UK). c Dec 1989. 
179p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 

The effect of various PWR-type coolant chemistry regimes on 
the behavior of corrosion products has been studied in the DIDO 
Water Loop at Harwell. in this volume a compilation of operational 
and experimental data is presented. 63 figs., 50 tabs. 


16533 (EPRI-NP-6658) Application of the EPRI simulator 
qualification methodology to the Bugey simulator: Final re- 
port. Michel, B. (Electricite de France (EDF), 75 - Paris (France)); 
Le Cog, G. Electric Power Research Inst., Palo Alto, CA (USA); 
Electricite de France (EDF), 75 - Paris (France). c Jan 1990. 375p. 
Sponsored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

The report describes application of the EPRI Simulator Qualifica- 
tion Methodology by EdF to the Bugey Simulator. The major 
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objective of the study was to evaluate the methodology itself rather 
than to perform a complete qualification of the simulator. The key 
objectives were achieved. The major advantages and difficulties of 
using the methodology have been identified and discussed. 7 refs., 
21 figs., 11 tabs. 


16534 (IAEA-TECDOC-—521, pp. 63-74) Investigations on the 
ageing of activated carbons in the exhaust air of a pressurized 
water reactor (PWR 4). Deuber, H. (Kernforschungszentrum Karl- 
sruhe G.m.b.H. (Germany, F.R.). Lab. fuer Aerosolphysik und 
Filtertechnik 1); Gerlach, K.; Kaempffer, H. International Atomic En- 
ergy Agency, Vienna (Austria). Sep 1989. In Retention of iodine 
and other airborne radionuclides in nuclear facilities during abnor- 
mal and accident conditions: Final report of a co-ordinated 
research programme sponsored by the IAEA from 1983 to 1988. 
Order Number DE90614751. Available from NTIS (US Sales Only), 
PC AO9/MF A01 - OSTI; INIS. 

Investigations were performed on the ageing of five activated 
carbons in the containment exhaust air of a German pressurized 
water reactor to find out whether longer stay times can be obtained 
with activated carbons other than that usually employed (207B (KI)) 
in the Federal Republic of Germany. The ageing with respect to 
the retention of methyl iodide (CH, 1S!) was smaller with activated 
carbons impregnated with Ki, only than with those impregnated ad- 
ditionally or exclusively with a tertiary amine (e.g. TEDA). It is 
concluded that, for the exhaust air examined, presently no longer 
stay times can be obtained with activated carbons other than 207B 
(Kl). (author). 31 refs, 4 figs, 3 tabs. 


16535 (IAEA-TECDOC-521, pp. 169-177) Removal of "11 
from off-gas stream at Krsko nuclear power plant. Vujisic, L. 
(Institut za Nuklearne Nauke Boris Kidric, Belgrade (Yugoslavia)). 
International Atomic Energy Agency, Vienna (Austria). Sep 1989. In 
Retention of iodine and other airborne radionuclides in nuclear fa- 
cilities during abnormal and accident conditions: Final report of a 
co-ordinated research programme sponsored by the IAEA from 
1983 to 1988. Order Number DE90614751. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

The concentrations and forms of radioiodine species were deter- 
mined throughout the air cleaning systems of Krsko Nuclear Power 
Plant. The performances of the new fibrous carbon material (FCM) 
and a TEDA impregnated version were investigated showing good 
results in laboratory experiments under high temperature and rela- 
tive humidity conditions. (author). 5 figs, 2 tabs. 


16536 (IAEA-TECDOC-523, pp. 83-94) Probabilistic safety 
criteria used to evaluate loss of off-site power. Tomic, B. (insti- 
tut Rudjer Boskovic, Zagreb (Yugoslavia)); Dusic, M. International 
Atomic Energy Agency, Vienna (Austria). Sep 1989. (CONF- 
8701166—: Technical committee meeting on probabilistic safety 
criteria at the safety function/system level, Vienna (Austria), 26-30 
Jan 1987). In Probabilistic safety criteria at the safety function/ 
system level: Report of a technical committee meeting held in Vi- 
enna, 26-30 January 1987. Order Number DE90614845. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

When the malfunctioning transformer T3 at Krsko NPP caused 
the loss of second independent off-site power source, the plant's 
Technical Specification required its repairment in 72 hours or the 
plant would be brought to hot shutdown (cold shutdown after 108 
hours). Because it was not possible to repair the transformer on 
time, the Krsko NPP asked for the temporary change of Technical 
Specification based on several improvements which could be ac- 
complished in a fairly short time period. The probabilistic study was 
performed to calculate relative effectiveness of the improvements. 
(author). 5 figs, 3 tabs. 


16537 (INIS-BR-1771, pp. 21-54) Reliability analysis of An- 
gra | safety systems. Oliveira, L.F.S. de; Soto, J.B.; Maciel, C.C.; 
Gibelli, S.M.O.G.; Fleming, P.V.; Arrieta, L.A. Universidade Fed- 
eral, Rio de Janeiro, RJ (Brazil). Coordenacao dos Programas de 
Pos-graduacao de Engenharia. Sep 1980. in Probabilistic methods 
applied to nuclear power plants. Order Number DE90614810. 
Available from NTIS (US Sales Only), PC AO4/MF AQO1 - OSTI; 
INIS. 
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A brief description of the fault tree methodology, emphasizing 
the process steps, its advantages and disadvantages for using in 
nuclear power plant safety are presented. 


16538 (INIS-mf—11576, pp. 36-48) Effect of radiation on me- 
chanical properties of reactor pressure vessel. Valenta, V. 
(Skoda, Pizen (Czechoslovakia). Zavod Energeticke Strojirenstvi 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Brno (Czechoslovakia). Dum Techniky. 1988. (in Czech). (CONF- 
8811305-: Seminar on safety aspects of operation of nuclear 
power facilities, Brno (Czechoslovakia), 22-24 Nov 1988). In Safety 
aspects of operation of nuclear power facilities: Proceedings. Or- 
der Number DE90616356. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

The problems of the life of pressure vessels of WWER-440 reac- 
tors type V-230 are caused by underestimation of the effect of 
certain additions, especially Cu on the properties of steel after irra- 
diation. This is manifested, e.g., by increased increment in critical 
brittle fracture temperature due to radiation embrittlement. The re- 
sults are summed up of the latest experiments with irradiating 
samples and with theoretical analyses aimed at the evaluation of 
the residual life of pressure vessels. The conclusion is arrived at 
that the fast neutron flux impinging on the pressure vessel and es- 
pecially on the weld will have to be reduced. This may be achieved 
by reducing the neutron source intensity in the reactor core by 
placing spent fuel assemblies on the edge of the core. The disad- 
vantage of this is imbalanced power output of the core. The 
second method consists in reducing the size of the core and in in- 
Stalling adequate shielding. The design assumes the manufacture 
of a new basket and of lateral steel shielding consisting of seg- 
ments similarly to that of the WWER-1000 reactor. A life span of 
30 years may under such conditions be guaranted for the pressure 
vessel. (Z.M.). 5 figs., 14 refs. 


16539 (INIS-mf-—11576, pp. 21-25) Lessons drawn from 
safety related incidents in nuclear power plants. Suchomel, J. 
(Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechosiovakia)). 
Ceskoslovenska Vedeckotechnicka Spolecnost, Brno (Czechoslo- 
vakia). Dum Techniky. 1988. (In Slovak). (CONF-8811305-: 
Seminar on safety aspects of operation of nuclear power facilities, 
Brno (Czechoslovakia), 22-24 Nov 1988). In Safety aspects of op- 
eration of nuclear power facilities: Proceedings. Order Number 
DE90616356. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Ten most significant events with regard to nuclear safety are re- 
ported which occurred in the operation of Czechoslovak V-1 and 
V-2 nuclear power plants in Jaslovske Bohunice and Dukovany in 
the years 1982-1987. Also discussed are the observed trends of 
other nuclear safety events. It is stated that the operation of 
Czechoslovak nuclear power plants is safe and reliable but that the 
process of the continuous rise in the total safety level must not be 
interrupted. A comparison of Czechoslovak units with units in other 
countries shows that the safety level of Czechoslovak units is not 
lower. The importance is emphasized of the analysis of events in 
foreign nuclear power plants and of subsequent application of rec- 
ommendations based on such analysis, in Czechoslovak nuclear 
power plants. (Z.M.). 


16540 (INIS-mf—11576, pp. 49-55) Increasing the operating 
reliability and safety of WWER-440 and WWER-1000 steam 
generators produced by Vitkovice concern. Kawalec, M. 
(Vitkovice, Ostrava (Czechoslovakia)). Ceskosiovenska Vedeck- 
otechnicka Spolecnost, Brno (Czechoslovakia). Dum Techniky. 
1988. (In Czech). (CONF-8811305-: Seminar on safety aspects of 
operation of nuclear power facilities, Brno (Czechoslovakia), 22-24 
Nov 1988). In Safety aspects of operation of nuclear power facili- 
ties: Proceedings. Order Number DE90616356. Available from 
NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

The reliability of steam generators of nuclear power plants with 
WWER reactors is primarily affected by two factors: leakage of 
flange joints of primary collectors, and damage to primary collec- 
tors and heat exchange tubes due to the corrosion action of water 
in the secondary circuit. The adverse effect of the former factor has 
practically been eliminated by improving the technology of the 
manufacture of nickel sealing rings and by the development of the 
technology of repairs of overlays of the sealing areas of flange 





joints in existing nuclear power plants where fixtures and manipula- 
tors are being used for overlaying and the mechanical working of 
overlays of sealing grooves. There has also been marked improve- 
ment of technological discipline in the dismantling and reassembly 
of flange joints of primary collectors as well as a reduction of gen- 
erator heating and cooling during start-up and shutdown of the 
unit. The causes of corrosion damage are complex. New metallur- 
gical procedures are being tested whose aim it is to attain the 
highest level of micropurity of steel O8CH18Ni10T thereby increas- 
ing its resistance to corrosion cracking. Also prepared are 
modifications of the secondary circuit which are to improve sec- 
ondary water quality. (Z.M.). 


16541 (INIS-mf—1 1576, pp. 56-60) Tightness of components 
and reliability of power plant. Macko, H. (Atomova Elektraren 
Bohunice, Jaslovske Bohunice (Czechoslovakia)). Ceskoslovenska 
Vedeckotechnicka Spolecnost, Brno (Czechoslovakia). Dum Tech- 
niky. 1988. (In Slovak). (CONF-8811305-: Seminar on safety 
aspects of operation of nuclear power facilities, Brno (Czechoslo- 
vakia), 22-24 Nov 1988). In Safety aspects of operation of nuclear 
power facilities: Proceedings. Order Number DE90616356. Avail- 
able from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Leaks of nuclear power plant components result in coolant loss 
and also affect the economics of power production. An example is 
given of the share of power loss caused by the removal of leaks 
from components at the V-1 and V-2 power plants in Jaslovske Bo- 
hunice in the years 1986-1987. The greatest contributor to the 
losses were steam generators whose critical point is the primary 
collector sealing. Pressure check at these points is made at least 
once every 24 hours visually by checking all pressure gauges. A 
detailed description is presented of this procedure, leading to the 
shutdown of the respective steam generator and subsequent re- 
pair. The previously used leak test of the primary collector dividing 
plane (till 1986 an overpressure test) has been replaced by the 
vacuum test which is 1000-fold more accurate. The FURMANITE 
method is used for removing leaks of flange and welded joints, 
which does not require shutdown of the steam generator and of 
the nuclear power plant unit. This significantly reduces losses in 
power production. (Z.M.). 1 tab. 


16542 (INIS-mf—11576, pp. 61-66) Use of experience from 
periodic integral tests for increasing further the tightness of 
sealed areas. Balaz, P. (Vyzkumny Ustav Energetickych Zarizeni, 
Timace (Czechoslovakia)). Ceskoslovenska Vedeckotechnicka 
Spolecnost, Brno (Czechoslovakia). Dum Techniky. 1988. (in Slo- 
vak). (CONF-8811305—: Seminar on safety aspects of operation of 
nuclear power facilities, Brno (Czechoslovakia), 22-24 Nov 1988). 
In Safety aspects of operation of nuclear power facilities: Proceed- 
ings. Order Number DE90616356. Available from NTIS (US Sales 
Only), PC AO6/MF A01 - OSTI; INIS. 

The results are summed up of leak tests of sealed spaces in the 
V-2 nuclear power plant at Jaslovske Bohunice and in the Duko- 
vany plant. These spaces comprise the third barrier (in addition to 
fuel element cans and the primary circuit) preventing the release of 
radioactive substances into the outer atmosphere. Leak tests are 
therefore prescribed during operation after each desealing and re- 
sealing of the respective node. The first tests showed the necessity 
of modifying the sealing of cable bushings on the boundaries of 
service areas which are now sealed by two-component 
polyurethane foam and the sealing of these spaces is now ade- 
quate. Periodical integral leak tests of the external sealing 
boundary show that there is gradual deterioration of the tightness. 
This is mainly caused by the growth of defective areas in the seal- 
ing steel lining filled with concrete, caused by the subsidence of the 
foundation plate. The lining thereby gradually loses its function. The 
removal of this failure will be complex and costly. (Z.M.). 7 tabs. 


16543 (INIS-mf-11576, pp. 67-73) Change in hydraulic re- 
sistance of reactor of unit 1 of Bohunice power plant. 
Kmosena, J. (Atomova Elektraren Bohunice, Jaslovske Bohunice 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Brno (Czechoslovakia). Dum Techniky. 1988. (In Slovak). (CONF- 
8811305-: Seminar on safety aspects of operation of nuclear 
power facilities, Brno (Czechoslovakia), 22-24 Nov 1988). In Safety 


21 NUCLEAR POWER PLANTS 
2102 Power Reactors, Nonbreeding, Light-Water Moderated, Nonboiling Water 


aspects of operation of nuclear power facilities: Proceedings. Or- 
der Number DE90616356. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

On the first V-230 unit of nuclear power piant V-1 in Jaslovske 
Bohunice a fluctuation of the reactor neutron output was found af- 
ter the 1987 overhaul, i.e., before the 8th fuel cycle, within the 
range of 2% of rated power. It was found that this was caused by 
a non-periodical change in hydraulic resistance in the lower part of 
the reactor, in the area of the bottom of the reactor support cylin- 
der. During the overhaul no interventions against the project design 
were made in the reactor hydraulics. The internals of the reactor 
were not removed and only the replaceable parts of two main cir- 
culating pumps were replaced. In the following repair in 1988 the 
replaceable parts of the main circulating pumps were replaced in 
four loops but the pulsations did not disappear. It was found that 
all components of the hydraulics of the primary circuit contributed 
to the development of coolant flow pulsations, i.e., the characteris- 
tics of the main circulating pumps, the resistance characteristics of 
the loops, the speed of the main circulating pumps, etc. In the first 
unit the throughflow pulsates during the operation of six main circu- 
lating pumps and in four cases in the operation of five main 
curculating pumps. In the second unit the throughflow pulsates in 
three cases during the operation of five main circulating pumps, 
during the operation of six pumps there was not pulsation. Addi- 
tional dynamic stress of the pressure vessel and reactor internals 
did not prove to be significant. (Z.M.). 2 figs., 1 tab., 2 refs. 


16544 (INIS-mf—1 1576, pp. 74-79) Satety aspects of chemi 
cal regime of nuclear power plant secondary circuit. Hradil, Z. 
Ceskosiovenska Vedeckotechnicka Spolecnost, Brno (Czechosio- 
vakia). Dum Techniky. 1988. (in Czech). (CONF-8811305-: 
Seminar on safety aspects of operation of nuclear power facilities, 
Brno (Czechosiovakia), 22-24 Nov 1988). In Safety aspects of op- 
eration of nuclear power facilities: Proceedings. Order Number 
DE90616356. Available from NTIS (US Sales Only), PC AO6/MF 
AO1 - OSTI; INIS. 

Briefly characterized are processes that are applied in the control 
of the chemical regime of the secondary circuit of nuclear power 
plants. Their purpose is to suppress the corrosion of the secondary 
circuit and thereby to limit the adverse effect on nuclear power 
plant safety. Attention is devoted to the treatment of make-up wa- 
ter and turbine condensate, the degassing of the condensate and 
feed water, to the leachate from steam generators, treatment of the 
separate and the high pressure condensate, and to chemicals 
batching. The conditions and technical possibilities are outlined of 
the control of the chemical regime of the secondary circuit in 
Czechoslovak nuclear power piants. It is stated that the major 
problem is the choice of materials for steam generators and their 
processing. Under the present conditions it is recommended that 
the content of corrosion products in feed water be limited more 
strictly than is required by the existing standard. This, however, re- 
quires a number of technical measures to be taken, including the 
change of tube material for turbine condensers and for technologi- 
cal condensers. The other specifications are being maintained at 
values better than those required by the standard. (Z.M.). 10 refs. 


16545 (INIS-mf-11576, pp. 80-84) Installation of quick- 
acting valves at V-1 power pliant and effect on 
operation. Rubek, J. (Vyzkumny Ustav Energeticky, Prague 
(Czechoslovakia)); Bednarik, K. Ceskoslovenska Vedeckotechnicka 
Spolecnost, Brno (Czechoslovakia). Dum Techniky. 1988. (in 
Czech). (CONF-8811305—: Seminar on safety aspects of operation 
of nuclear power facilities, Brno (Czechoslovakia), 22-24 Nov 
1988). In Safety aspects of operation of nuclear power facilities: 
Proceedings. Order Number DES0616356. Available from NTIS 
(US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Briefly discussed are the results of model analyses whose aim it 
was to evaluate the impact of the installation of quick-acting valves 
in steam collectors on the operation of the power units of the V-1 
nuclear power plant in Jaslovske Bohunice. It was found that the 
installation of quick-acting valves with higher hydraulic resistance 
on steam collectors may considerably deteriorate the operating 
properties of the unit. This deterioration is manifest by the un- 
favourable increase or drop in steam pressure on one side of the 
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collector which puts the protective system into action thereby lead- 
ing to an undesirable shutdown of the reactor. On the basis of 
model analyses, measures were recommended for the V-1 nuclear 
power plant to minimize the impact of valve installation on the op- 
erating characteristics of the unit. The measures namely consist in 
modifications of the turbine output regulator. Also determined was 
the hydraulic resistance limit of quick-acting valves which has re- 
duced the deterioration of operating characteristics to acceptable 
level. Instructions have been drawn up for personnel operating 
these valves. (Z.M.). 1 ref. 


16546 (INIS-mf-11576, pp. 85-95) Operating reliability of 
fuel elements of light water reactors. Pazdera, F. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Barta, O. 
Ceskoslovenska Vedeckotechnicka Spolecnost, Brno (Czechoslo- 
vakia). Dum Techniky. 1988. (In Czech). (CONF-8811305-: 
Seminar on safety aspects of operation of nuclear power facilities, 
Brno (Czechoslovakia), 22-24 Nov 1988). In Safety aspects of op- 
eration of nuclear power facilities: Proceedings. Order Number 
DE90616356. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Two design basis limits of damage are defined for fuel elements 
of WWER-440 reactors. The first limit is defined for normal opera- 
tion and permits 1% fuel elements with defects of the type of gas 
leak and 0.1% fuel elements in which there is direct contact of 
coolant and nuclear fuel. The second design basis damage limit of 
fuel elements is determined for cases of primary circuit leak and ai- 
lows a maximal temperature of fuel element cans of 1200 degC 
and local oxidation of fuel elements of up to 18% of the initial wall 
thickness, or 1% of reacted Zr in the reactor core of the total 
amount of the metal. Briefly discussed are methods of monitoring 
and evaluating the condition of fuel elements in Czechoslovak 
nuclear power plants with regard to reducing specific power pro- 
duction costs. The conclusion is arrived at that for these purposes 
it will be necessary to devote attention to attaining high level relia- 
bility of fuel, e.g., by using systems of on-line simulation and 
on-line monitoring of the dynamics of the activity of fission products 
in the primary circuit. (Z.M.). 3 figs., 2 tabs., 10 refs. 


16547 (INIS-mf-11576, pp. 96-100) Probabilistic assess- 
ment of safety. Dusek, J. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez (Czechoslovakia)); Dach, K. Ceskoslovenska Vedeckotech- 
nicka Spolecnost, Brno (Czechoslovakia). Dum Techniky. 1988. (in 
Czech). (CONF-8811305—: Seminar on safety aspects of operation 
of nuclear power facilities, Brno (Czechoslovakia), 22-24 Nov 
1988). In Safety aspects of operation of nuclear power facilities: 
Proceedings. Order Number DE90616356. Available from NTIS 
(US Saies Only), PC AO6/MF A01 - OSTI; INIS. 

The advantages are discussed of the method of probabilistic as- 
sessment of nuclear power safety as against the deterministic 
concept. The deterministic approach does not respect the probabil- 
ity of events in the accident chain in a big accident and thereby in 
practical terms excludes accidents with grave consequences. At 
present, analyses based on probabilistic assessment of nuclear 
power safety are being made at most Czechoslovak nuclear institu- 
tions and are also ongoing within international cooperation within 
the Complex Programme of Scientific and Technical Progress of 
the CMEA Countries. There also exists a follow-up on similar IAEA 
programmes. The Institute of Nuclear Research has developed 
methods of reliability analysis of safety systems based on the 
event tree which were applied to the evaluation of reliability and 
availability of selected systems of nuclear power plants with 
WWER-440 and WWER-1000 reactors. (Z.M.). 


16548 (INIS-mf-11576, pp. 114-117) Comments on electri- 
cal equipment of WWER power units. Bubenik, J. 
(Ceskosiovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Brno (Czechoslovakia). Dum Techniky. 1988. (In Czech). (CONF- 
8811305-: Seminar on safety aspects of operation of nuclear 
power facilities, Brno (Czechoslovakia), 22-24 Nov 1988). in Safety 
aspects of operation of nuclear power facilities: Proceedings. Or- 
der Number DE90616356. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 
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Briefly discussed are problems existing in the system of home 
power consumption by Czechoslovak nuclear power plants. Atten- 
tion is centred on sources, i.e., generators, transformers and 
accumulators, electric drives and selected inspection and control 
systems. It is stated that every WWER-440 unit is designed such 
that as concerns home power consumption it meets the high crite- 
ria of nuclear safety. However, after several years in operation 
shortcomings become evident both in the design and in the actual 
implementation of the system. These shortcomings include failures 
of rings of the auxiliary generator driver, wear of relays in the sys- 
tem of automatic start-up of diesel generators, poor short-circuit 
resistance of automatic circuit breakers in low voltage distributors, 
and cable systems which themselves should be refractory and 
whose fire protection should no longer be provided by refractory 
spray coatings as has been the case so far. (Z.M.). 


16549 (INIS-mf-11576, pp. 101-109) Maintenance and 
corrosion at Dukovany nuclear power plant. Pochman, K. 
(Jaderna Elektrarna, Dukovany (Czechoslovakia)). Ceskosiovenska 
Vedeckotechnicka Spolecnost, Brno (Czechoslovakia). Dum Tech- 
niky. 1988. (in Czech). (CONF-8811305-: Seminar on safety 
aspects of operation of nuclear power facilities, Brno (Czechoslo- 
vakia), 22-24 Nov 1988). In Safety aspects of operation of nuclear 
power facilities: Proceedings. Order Number DE90616356. Avail- 
able from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Experience is described with the maintenance and repairs of 
components of the nuclear power plant in Dukovany. Since it was 
put into operation (first unit in 1985) guarantee repairs were carried 
out on units 1,2 and 3, extended overhauls connected with inspec- 
tions of the pressure vessel on units 1 and 2 and six routine 
repairs, several causes of failures were removed, such as for in- 
stance poor workmanship on post-assembly cleaning of sealing 
surfaces and saddies of secondary circuit valves as well as certain 
project shortfalls. Attention is further being paid to the corrosion of 
steam generators and the primary circuit, and to corrosion in the 
systems of technological cooling circuits. A number of modifications 
are now being made in the technological design of cooling water 
circuits and changes are being made in the control of the chemical 
regime of cooling. This, for instance, concerns the possibility of 
completing the system of technological cooling water with unciari- 
fied raw water and the treatment of the aggressive CO2 content by 
alkalinization of clarified water. (Z.M.). 


16550 (INIS-mf—11576, pp. 110-113) Major failures at power 
units of Czechoslovak nuclear power plants. Boehm, K. (Feder- 
aini Ministerstvo Paliv a Energetiky, Prague (Czechoslovakia)). 
Ceskoslovenska Vedeckotechnicka Spolecnost, Brno (Czechosio- 
vakia). Dum Techniky. 1988. (in Czech). (CONF-8811305-: 
Seminar on safety aspects of operation of nuclear power facilities, 
Brno (Czechoslovakia), 22-24 Nov 1988). In Safety aspects of op- 
eration of nuclear power facilities: Proceedings. Order Number 
DE90616356. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

The frequent failures of steam generators of unit 3 of the nuclear 
power plant at Jaslovske Bohunice are among the major failures 
which have so far appeared in Czechoslovak nuclear power plants. 
The disturbance of the integrity of the cylindrical section of the col- 
lector on one of the steam generators owing to corrosin cracking 
has required the blinding of more than 50 heat exchange tubes. It 
has become evident that steam generators will become the weak- 
est link in the primary circuit and that initial estimates of service life 
(30 to 40 years) were highly optimistic. On both units of the V-1 
nuclear power plant at Jaslovske Bohunice pulsations of the reac- 
tor neutron output have appeared within a range of 2% of the rated 
power. The cause of these power alterations is the non-periodical 
change in the hydraulic resistance of the lower part of the reactor. 
Modifications of the hydraulics of the primary circuit did not bring 
any improvement. The problem of pulsations remains unresolved. 
Failures of 400 kV electrical bushings on the 250 MVA transformer 
caused the shutdown of unit 1 of the Dukovany power plant and of 
unit 3 of the Jaslovske Bohunice plant. The transformers had to be 
replaced at great loss in power output, namely a loss of around 
100 GWh. (Z.M.). 1 tab. 


16551 (KFKI-1989-38/G,|) Interpretation of acoustic emis- 
sion signals to the evaluation of pressure tests. Pellionisz, P.; 





Gereb, J. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Jul 1989. 5ip. (In Hungarian). 
Order Number DE90614869. Available from NTIS (US Sales Only), 
PC AO4/MF A01 - OSTI; INIS. 

Measurement data of acoustic emission monitoring of the reactor 
vessels of Unit 2 in the Paks nuclear power plant are investigated. 
Data collected during the measurement and stored in computers 
are analysed, various functions are graphically presented complet- 
ing and supporting the first study made after the measurement. The 
analysis can also be taken as a general example for interpreting 
acoustic emission signals at pressure test. (author) 5 refs.; 35 figs. 


16552 (ND-R—1173(S)-(Pt.3)) The MERLIN programme: Pt. 
3: The development of an electrically heated PWR fuel rod 
simulator for the MERLIN rig (Bundle B). Clifford, B.R.; Walker, 
J.C. UKAEA Northern Research Labs., Springfields (UK). Feb 
1989. 29p. Order Number DE90616387. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

The MERLIN (Multi-Rod Electrically Heated Rig for LOCA Inves- 
tigation) rig at Springfields Laboratory (SL) was designed to 
investigate vibration and clad ballooning in a multi rod array during 
a postulated LOCA (Loss of Coolant Accident). The fuel pins were 
represented by electrically heated fuel pin simulators. The rig 'com- 
prised’ an upper Zircaloy clad test section approximately 1.5 m 
long and a lower, stainless steel clad, pre-heater section of similar 
length. This report describes the development and manufacture of 
9.5 mm o.d. fuel rod simulators for both the upper and lower 
sections of the rig in order to perform a 6 x 6 thermal-hydraulic ex- 
periment (Bundle ’B’). (author). 


16553 (NUREG/CR-5298) Closeout of IE Bulletin 85-01: 
Steam binding of auxiliary feedwater pumps. Foley, W.J. (Pa- 
rameter, Inc., Elm Grove, WI (USA)); Dean, R.S.; Hennick, A. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Operational Assessment; Parameter, Inc., Elm Grove, WI (USA). 
Feb 1990. 35p. Sponsored by Nuclear Regulatory Commission. 
(PARAMETER/IE-189). Available from NTIS, PC AO3/MF A01 - 
GPO; OSTI; INIS. 

Documentation is provided in this report for the closeout of IE 
Bulletin 85-01 regarding steam binding of auxiliary feedwater 
pumps for certain pressurized water reactors (PWRs) in nuclear 
power facilities. Individual facility closeouts are based on the imple- 
mentation and verification of the three actions required by the 
bulletin. Evaluation of utility responses and NRC/Region inspection 
reports indicates that the bulletin is closed for 44 (92%) of the 48 
facilities to which it was issued for action. Followup items are 
proposed for the use of NRC regional inspectors in ensuring satis- 
factory completion of required actions for the four facilities with 
open bulletin status. Conclusions are summarized in accordance 
with Generic Letter 88-03, which announced the NRC Staff's reso- 
lution of Generic Issue 93 on the subject of this bulletin. 6 refs. 


16554 (TPR-NS-29-No.3, pp. 259-283) Fifteenth Water 
Reactor Safety Information Meeting. Silver, E.G. Oak Ridge Na- 
tional Lab., TN (USA). Jul 1988. In Nuclear Safety: Volume 29, No. 
3: Technical progress review. Order Number DE88008738. Avail- 
able from GPO7.50. 

This article briefly reviews the Fifteenth Water Reactor Safety 
Information Meeting, one of an ongoing series of meetings spon- 
sored by the Nuclear Regulatory Commission (NRC), Office of 
Nuclear Regulatory Research, whose purpose is to give the nu- 
clear safety community up-to-date information on NRC-sponsored 
and other research in the nuclear safety area. A table lists all the 
papers and authors, and some of the highlights of the meeting are 
summarized. 


16555 (TPR-NS—29-No.3, pp. 353-355) Reactor shutdown 
experience. Cletcher, J.W. Oak Ridge National Lab., TN (USA). 
Jul 1988. In Nuclear Safety: Volume 29, No. 3: Technical progress 
review. Order Number DE88008738. Available from GPO7.50. 
This section presents a regular report of summary statistics 
relating to recent reactor-shutdown experience. The information in- 
cludes both numbers of events and rates of occurrence. It was 
compiled from data about operating events entered into the SCSS 
data system by the Nuclear Operations Analysis Center at the Oak 
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Ridge National Laboratory, covering the three-month period of Jan- 
uary, February, and March 1988. Cumulative information, since 
May 1, 1984, is also shown. Updates on shutdown events included 
in earlier reports are excluded. 3 tabs. 


16556 Advanced light-water reactor development in the 
United States. Taylor, J.J. (Electric Power Research Inst., Palo 
Alto, CA (USA). Nuclear Power Div.); DeVine, J.C. Jr.; Stahikopf, 
K.E. International Atomic Energy Agency Bulletin (IAEA), 31(3): 
13-18 (1989). 

In 1983 the Electric Power Research Institute (EPRI) launched 
an aggressive programme to develop the next generation light- 
water reactor (LWR) for deployment on US utility grids. The 
programme was undertaken at the behest of the utility advisory 
structure of EPRI which had become concerned that if a develop- 
ment programme were not undertaken the utility industry might not 
have an improved and viable advanced LWR design for deploy- 
ment in the late 1990s to meet anticipated utility load growth. The 
foundation of this programme was based on two major factors: 
The development of a strong utility steering committee to guide the 
efforts of the programme and ensure that the utility experience 
gained from operating the country’s 110 commercial nuclear power 
plants was effectively fed back into the next generation design. An 
early and close working relationship with the Nuclear Regulatory 
Commission (NRC) to ensure that the designs developed from the 
advanced light-water reactor (ALWR) programme not only met the 
utilities’ operational needs but also met the regulatory mandates of 
the NRC, thus helping assure a smooth and quick licensing pro- 
cess for the final product. 3 figs, 1 tab. 


16557 Improvements in current light-water reactors. Meyer, 
P.J. (Siemens AG Unternehmensbereich KWU, Erlangen (Ger- 
many, F.R.)); Gruener, W. International Atomic Energy Agency 
Bulletin (IAEA), 31(3): 18-21 (1989). 

Nuclear reactors have captured a substantial share of the world’s 
electricity generating market providing, during 1988, about 17% of 
the total electricity generated. Of the 429 nuclear power piants in 
operation worldwide at the end of 1988, 320 were light-water reac- 
tors (LWRs) with a total capacity of just over 263 gigawatts-electric 
(GWe), or about 85% of today’s total installed nuclear capacity of 
about 311 GWe. Of the 105 nuclear plants under construction, 79 
are LWRs. These figures clearly show that LWRs, including both 
pressurized- and boiling-water reactors (PWRs and BWRs), are 
today’s work horses in nuclear power's contribution to electrical en- 
ergy production. Countries such as the United States, USSR, 
France, Federal Republic of Germany, Japan, Republic of Korea 
and many others have chosen the LWR due to its proven high reli- 
ability and economic viability. As a result of this deployment, 
several thousand operating years of experience are available to 
form the basis for future development. Development directions in- 
clude evolutionary-type improvements in present designs resulting 
in simplifications in systems design, reductions in construction time, 
easier maintenance, optimization of core design, improvements in 
operability and reliability as well as reductions in construction, fuel, 
operation, and maintenance costs. 


16558 Advanced reactors in dev countries: A view 
trom China. Qian Jihui (Southwest Center for Reactor Engineering 
Research and Design (China)). Intemational Atomic Energy 
Agency Bulletin (IAEA), 31(3): 43-45 (1989). 

After investigating the present situation and future development 
trends for nuclear power all over the world, including the develop- 
ment strategy for nuclear power promoted by the IAEA for 
developing countries, a definite trend towards a new generation of 
nuclear power plants with improved economy, greater simplicity, 
and more effective use of passive safety is emerging. The incen- 
tive appears to be not only the competition for the nuclear 
electricity market within industrialized countries and the need to 
solve the problem of public acceptance of nuclear energy, but also 
facilitating implementation of nuclear power plants in developing 
countries in the next century. Statistics show that the energy de- 
mand growth rate in developing countries is much greater than in 
industrialized countries. In view of limited energy resources, many 
developing countries have launched programmes to rely on, and 
introduce, nuclear power and urgently desire to carry out these 
programmes. In following its objective of expanding the peaceful 
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use of nuclear technology, the IAEA has made efforts to explore 
ways to help developing countries deploy nuclear energy. The 
small- and medium-power reactors (SMPR) project, initiated in 
1983, was one of these efforts. 


16559 Nuclear district heating in CMEA countries. Losev, 
V.L. (All-Union Scientific Research Inst. for Nuclear Power Plant 
Operation, Moscow (USSR)); Sigal, M.V.; Soldatov, G.E. /nterna- 
tional Atomic Energy Agency Bulletin (IAEA), 31(3): 46-49 (1989). 

Even when the nuclear power generation industry was at an 
early stage of development in the USSR, it was clear that focusing 
solely on the production of electricity would not adequately solve 
the basic problem which beset the industry, namely, supplanting 
scarce organic fuel in the country's fuel and energy economy. The 
only way this problem can be solved is by the extension of nuclear 
energy into the highly fuel-intensive area of heat production for 
community and domestic heating and for industrial consumers (1.5 
times more fuel is used for this purpose than for the production of 
electricity). In CMEA countries, which are less well-endowed with 
fossil fuel resources than the USSR, this problem is even more 
acute. 1 tab. 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
erated 


Refer also to citation(s) 16631, 16645, 16662, 16667, 16684, 17865 


16560 (AD-A-213528/3/XAB) Thermal-hydraulic analysis of 
@ packed-bed-reactor fuel element. Master's thesis. Tudden- 
ham, R.S. Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Dept. of Nuclear Engineering. May 1989. 208p. Available from 
NTIS, PC A10/MF A02. 

A model of the behavior of a packed bed nuclear reactor fuel el- 
ement is developed. It is capable of predicting the temperature, 
pressure and velocity fields as a function of position throughout the 
fuel element in both transient and steady-state conditions. It is the 
starting point for the design of a real-time-analysis module for a re- 
actor power controller. The fuel element consists of a packed bed 
of fuel particles between two concentrically mounted retention ele- 
ments. It is cooled by hydrogen flowing radically inward through 
the bed. The model is based on the fundamental principles of 
mass, momentum, and energy conservation. The balances are ap- 
plied to a two-dimensional array of control volumes, using the 
lumped-parameter approach, to generate sets of simultaneous lin- 
ear semi-implicit finite-difference equations. The Pressure Implicit 
with Splitting of Operators (PISO) algorithm is then used to ad- 
vance the model variables in time. An energy balance derived from 
a single-node model of a fuel particle is performed on the solid 
phase. The model code is applied to a series of steady-state and 
transient problems, varying the peak power density from 0 to 2.1 
GW/Cu M. The model also predicts significant effects from conduc- 
tion and radiation in the solid phase. 


16561 The status cf high-temperature gas-cooled reactor 
development and design. Mears, L.D. (Gas-Cooled Reactor As- 
sociates, San Diego, CA (USA)); Goodjohn, A.J. Intemational 
Atomic Energy Agency Bulletin (IAEA), 31(3): 36-39 (1989). 
Development work on HTGRs started in the mid-1950s both in 
the United States and in the Federal Republic of Germany. As a re- 
sult of effective co-operative agreements between the governments 
and industrial entities in both countries, the respective programmes 
have evolved down similar development paths. The only basic dif- 
ference is the fuel element form. All present HTGR concepts utilize 
fuel in form of small spherical kernels coated with multiple succes- 
sive layers of the refractory materials pyrocarbon and silicon 
carbide. In the Federal Republic of Germany, the fuel element de- 
signs incorporate this coated particle fuel in spherical fuel element 
balls (six centimetres diameter) and a continuous fuelling system is 
employed. In the US designs, similar coated fuel particles are incor- 
porated into fuel rods using a graphitic binder, which are inserted 
into blind holes drilled in hexagonal graphite fuel element blocks, 
36 centimetres across the flats and about 79 centimetres long. Off- 
line refuelling is employed in the US designs. As it is described in 
this article, it is the unique capability of this coated particle fuel that 
had led to the development of the present modular versions of the 
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HTGR, the HTR-moduie in the Federal Republic of Germany, and 
the modular HTGR or MHTGR in the USA. 2 diagrams. 


16562 Possible new developments based on HTGR 
technology and operating experience. Schulten, R. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). /nternational Atomic Energy Agency Bulletin 
(IAEA), 31(3): 40-42 (1989). 

The completely ceramic fuel elements used in high-temperature 
gas-cooled reactors (HTGR) can withstand very high temperatures 
without releasing fission products. They can be arranged in low- 
power density reactor core configurations which, solely by physical 
processes, limit both the rate of increase in temperature and the 
maximum temperature reached during the removal of decay heat. 
These basic characteristics, verified by an extensive development 
programme and operating experiences of HTGRs, enable an en- 
tirely new safety concept: one in which the fuel element itself 
becomes the containment, capable of retaining fission products 
during even the most severe hypothetical accidents. Utilization of 
this new safety concept permits the design of simpler power plants 
that exclude major damage, are easier to understand, can be built, 
at least for the major part, by developing countries, and can be op- 
erated and maintained with confidence by them. 
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Refer also to citation(s) 16197, 16647, 16648, 16649, 16667, 
16673, 17673, 17744 


16563 (AECL-9268) Calculated and measured behaviour of 
zircaloy fuel sheaths during in-reactor LOCA tests. Walsworth, 
J.A.; Fehrenbach, P.J.; Lau, J.H.K.; Kohn, E. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Oct 1986. 29p. Order Number DE90614879. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Six CANDU type fuel elements, containing UO, fuel and 
sheathed in Zircaloy, have been subjected to transient conditions 
simulating a hypothetical large break loss of coolant accident 
(LOCA) in a CANDU reactor. The maximum transient sheath tem- 
perature was about 1273 K. Two single-element experiments were 
conducted at Chalk River Nuclear Laboratories in the X-2 loop of 
the NRX reactor. The other four elements experienced a single 
transient in the Power Burst Facility at Idaho National Engineering 
Laboratory. Comparisons are presented between data from these 
experiments and calculations by ELOCA, a computer code simulat- 
ing fuel performance during transient conditions. The parameters 
evaluated included fuel sheath strain, internal element gas pres- 
sure, the mechanisms and timing of fuel element failure, fuel 
centreline temperature, sheath microstructure, and the thicknesses 
of zirconia and oxygen stabilized alpha-Zr layers on the sheaths. 
ELOCA calculations agreed well with the data. Some of the work 
described here was jointly funded by Atomic Energy of Canada 
Limited and Ontario Hydro, a Canadian utility, through the co- 
operative research and development program, CANDEV. 


16564 (AECL-9328) Calculations of axial variations in 
sheath strains, during a hypothetical LOCA. Tayal, M.; Kohn, 
E.; Nath, V.l. Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations. Oct 1986. 16p. (CONF-861026—: 
International conference on CANDU fuel, ‘Toronto, Ontario 
(Canada), 6-8 Oct 1986). Order Number DE90614880. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI: INIS. 

The thermal and mechanical responses of a fuel element were 
calculated for a hypothetical loss-of-coolant-accident (LOCA) in a 
CANDU-600 nuclear reactor. In this paper, we present calculations 
for strains in fuel sheaths, during an 80% break in the outlet 
header. Offsite power is assumed unavailable following the LOCA 
and reactor trip. The objective of this study is to assess the coola- 
bility of the fuel for this event. The study focused on conditions 
when large axial variations are expected in sheath strains. The 
stress/strain codes ELESTRES and ELOCA-A were used. Use of 
ELOCA-A permitted modelling of axial variations along element 
length, due to effects like end-flux-peaking, and variations in the 
microstructure of Zircaloy due to brazing and welding. The results 





show that end-flux-peaking increases hoop strains near endcaps. 
For the above conditions, the maximum plastic hoop strain is 2.5%. 
The peak temperature in the sheath is 1050 degrees Celsius. Oxi- 
dation of the sheath is negligible, as are athermal strain and the 
probability of sheath failure due to beryllium-assisted cracking. 
These results demonstrate that the fuel is coolable, with no large 
change in flow area of the coolant. The risk of embrittlement is 
also low. 15 refs. 


16565 (AECL—9334) Chernobyl - a Canadian technical per- 
spective. Howieson, J.Q.; Snell, V.G. Atomic Energy of Canada 
Ltd., Sheridan Park, ON (Canada). CANDU Operations. Jan 1987. 
98p. Order Number DE90614881. Available from NTIS (US Sales 
Only), PC AOS5/MF A01 - OSTI; INIS. 

In this report we present the design review done to date in 
Canada by AECL. From the Canadian point of view it covers: (1) 
relevant information on the Chernobyl design and the accident, 
both as presented by the Soviets at the Post-Accident Review 
Meeting (PARM) held in Vienna from August 25-29, 1986, and as 
deduced from publicly available Soviet documentation; and (2) de- 
tails of AECL’s technical review of the CANDU PHWR (Pressurized 
Heavy Water Reactor) against the background of the Chernobyl 
accident, and implications of the Chernobyl accident. Reviews of 
operational aspects are underway by the Canadian electrical utili- 
ties and a review by the Canadian regulatory agency (the Atomic 
Energy Control Board) is near completion. 


16566 (EPS-1/PG/1) Environmental codes of practice for 
steam electric power generation: Design phase. Environment 
Canada, Ottawa, ON (Canada). Environmental Protection Service. 
Mar 1985. 96p. Order Number DE90614882. Available from NTIS 
(US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The Design Phase Code is one of a series of documents being 
developed tor the steam electric power generation industry. This 
industry includes fossil-fuelled stations (gas, oil and coal-fired boil- 
ers), and nuclear-powered stations (CANDU heavy water reactors). 
In this document, environmental concerns associated with water- 
related and solid waste activities of steam electric plants are 
discussed. Design recommendations are presented that will mini- 
mize the detrimental environmental effects of once-through cooling 
water systems, of wastewaters discharged to surface waters and 
groundwaters, and of solid waste disposal sites. Recommendations 
are also presented for the design of water-related monitoring 
systems and programs. Cost estimates associated with the imple- 
mentation of these recommendations are included. These technical 
guides for new or modified steam electric stations are the result to 
consultation with a federal-provincial-industry task force. 


16567 (INFO-0169) Crack and fracture behaviour in tough 
ductile materials. Venter, R.D. (Toronto Univ., ON (Canada). 
Dept. of Metallurgy and Materials Science); Hoeppner, D.W. 
Atomic Energy Control Board, Ottawa, ON (Canada). Oct 1985. 
94p. Order Number DE90614883. Available from NTIS (US Sales 
Only), PC AOS/MF A01 - OSTI; INIS. 

The report describes various approaches and developments per- 
taining to the understanding of crack and fracture behaviour in 
tough ductile materials. The fundamental elastic fracture mechanics 
concepts based on the concepts of energy, stress field, and dis- 
placement are introduced and their interrelationships demonstrated. 
The extension of these concepts to include elasto-plastic fracture 
mechanics considerations is reviewed in the context of the pre- 
ferred options available for the development of appropriate design 
methodologies. The recommendations of the authors are directed 
towards the continued development of the J-integral concept. This 
energy-based concept, in its fundamental form, has a sound theo- 
retical basis and as such offers the possibility of incorporating 
elasto-plastic fracture mechanics considerations in the crack and 
fracture behaviour of tough ductile materials. It must however be 
emphasized that the concise defintion of J becomes increasingly 
suspect as the crack length increases. J is not a material property, 
as is Jic, but emerges as a useful empirical parameter which is de- 
pendent upon the particular geometry and the loading imposed on 
the structure. It is proposed that ‘lowest bound’ J-resistance curves 
and the associated J-T curves be experimentally developed and 
employed in the design process. Improvements to these ‘lowest 
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bounds’ can be developed through extensive analysis of the twin J- 
CTOA criteria and validation of this approach through near full 
scale tests. 


16568 (INFO-0171) Transfer of Canadian nuclear regula- 
tory technology. Harvie, J.D. Atomic Energy Control Board, 
Ottawa, ON (Canada). Oct 1985. 13p. (CONF-851037-: 3. interna- 
tional conference on nuclear technology transfer, Madrid (Spain), 
14-19 Oct 1985). Order Number DE90614884. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

This paper discusses the Canadian approach to the regulation of 
nuclear power reactors, and its possible application to CANDU re- 
actors in other countries. It describes the programs which are in 
place to transfer information on licensing matters to regulatory 
agencies in other countries, and to offer training on nuclear safety 
regulation as it is practised in Canada. Experience to date in the 
transfer of regulatory technology is discussed. 5 refs. 


16569 (INFO-0178) Recent developments in Canadian nu- 
clear power plant licensing practices. Marchikdon, P. Atomic 
Energy Control Board, Ottawa, ON (Canada). Jun 1985. 12p. 
(CONF-8506403—: Canadian Nuclear Society annual conference, 
Ottawa (Canada), 2-5 Jun 1985). Order Number DE90614885. 
Available from NTIS (US Sales Only), PC A0O3/MF A01 - OSTI:; 
INIS. 

This paper examines the dominant factors which have influenced 
the safety evaluation and licensing process of current 600 MW re- 
actors. It describes possible modifications to the process which are 
being considered for the licensing of a second 600 MW reactor at 
Point Lepreau. The key element is a firm licensing agreement cov- 
ering the entire licensing cycle, to be established between the 
proponent and the AECB before a construction licence is issued. 
Progress accomplished to date in reaching such an agreement is 
described. 


16570 (INIS-mf—12501) Update of energy supply and 
demand 1983-2005: A view point of the Canadian nuclear in- 
dustry. Canadian Nuclear Association, Toronto, ON (Canada). Jan 
1984. 18p. Order Number DE90614886. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

Submission to the National Energy Board. 

When a return to economic growth and prosperity occurs there is 
excellent potential for growth in electrical demand. This electrical 
growth will mainly come about through increases in total energy 
usage and through the substitution of electricity for oil, coal and, to 
a lesser extent, natural gas. The successful introduction of electric- 
ity use, either directly or indirectly, into the transportation sector 
would open up a very large market and make a major contribution 
to Canada’s policy of energy self sufficiency. There are also signifi- 
cant growth areas in the residential and industrial sectors. The 
major challenge in the next decade will be to maintain a viable 
Canadian nuclear industry, so as to meet the probable upturn in 
electrical generating capacity required in the 1990’s and beyond 
and to maintain and improve Canada’s share of the nuclear export 
market. In order to achieve this active support should be given: (1) 
to building CANDU units in stations primarily devoted to exporting 
their electrical output to the USA. (2) reactor exports. (3) inititatives 
to promote increased electrical home heating. (4) electricity substi- 
tution in the transportation and industrial fields. Canada has ample 
uranium resources to cover its own needs and potential exports in 
the foreseeable future. Because of the great development potential 
in the CANDU uraniunvVthorium fuel cycle nuclear energy should be 
considered as virtually a renewable resource with the best 
prospects for Canada’s long-term energy self sufficiency. Increased 
productivity, through electric-based process inprovements, and the 
growth of electric-based high technology industries are both vital to 
Canada’s future economic health. Nuclear produced electricity thus 
has a vital role to play far into the future. 


16571 Advanced technology and design for heavy-water re- 
actors. Lipsett, J.J. (Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs.); Dunn, J.T. Intemational 
Atomic Energy Agency Bulletin (IAEA), 31(3): 22-24 (1989). 
Commercial HWRs have demonstrated many achievements as 
an electrical power generation system. These achievements include 
an excellent safety record, high annual and lifetime capacity factors, 
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low fuel cost and a broad range of other performance strengths 
which together indicate that the technology is fundamentally sound. 
HWRs have an excellent potential for continued development. The 
separation of the coolant and moderator systems provides an op- 
portunity for development of enhanced safety features. The known 
capabilities not yet fully exploited and future opportunities offered 
by the flexibility for advanced fuel cycles and diverse applications 
indicate that the HWR technology will continue to pay strong divi- 
dends on research, development, and design investment. 


2105 Power Reactors, Breeding 
Refer also to citation(s) 16667, 16681, 17009 


16572 (CONF-900305-1) The Integral Fast Reactor. Till, 
C.E. (Argonne National Lab., IL (USA)); Chang, Y.I.; Lineberry, 
M.J. Argonne National Lab., IL (USA). [1990]. 15p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract W-31109-ENG-38. From 
7. Pacific basin conference; San Diego, CA (USA); 4-8 Mar 1990. 
Order Number DE90005659. Available trom NTIS, PC A03/MF 
A01; OSTI; INIS. 

Argonne National Laboratory, since 1984, has been developing 
the Integral Fast Reactor (IFR). This paper will describe the way in 
which this new reactor concept came about; the technical, public 
acceptance, and environmental issues that are addressed by the 
IFR; the technical progress that has been made; and our expecta- 
tions for this program in the near term. 5 refs., 3 figs. 


16573 (IWGFR-68) Signal processing techniques tor 
sodium boiling noise detection: Final report and proceedings 
of a co-ordinated research programme organized by the IAEA 
1985-1988. international Atomic Energy Agency, Vienna (Austria). 
International Working Group on Fast Reactors. May 1989. 357p. 
(CONF-8509465—: 1. research co-ordination meeting on signal pro- 
cessing techniques for sodium boiling noise detection, Vienna 
(Austria), 17-19 Sep 1985). Order Number DE90614925. Availabie 
from NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

At the Specialists’ Meeting on Sodium Boiling Detection orga- 
nized by the International Working Group on Fast Reactors 
(IWGFR) of IAEA at Chester in the United Kingdom in 1981 various 
methods of detecting sodium boiling were reported. But it was not 
possible to compare these methods because the signal condition in 
each experiment was different from others. That is why participants 
of this meeting recommended that a benchmark test should be car- 
ried out in order to evaluate and compare signal processing 
methods for boiling detection. Organization of the Co-ordinated Re- 
search Programme (CRP) on signal processing techniques for 
sodium boiling noise detection was also recommended at the 16th 
meeting of the IWGFR. The CRP on Signal Processing Techniques 
for Sodium Boiling Noise Detection was set up in 1984. Eight labo- 
ratories from six countries have agreed to participate in this CRP. 
The overall objective of the programme was the development of re- 
liable on-line signal processing techniques which could be used for 
the detection of sodium boiling in an LMFBR core. During the first 
stage of the programme a number of existing processing tech- 
niques used by different countries have been compared and 
evaluated. In the course of further work, an algorithm for imple- 
mentation of this sodium boiling detection system in the nuclear 
reactor will be developed. It was also considered that the acoustic 
signal processing techniques developed for boiling detection could 
well make a useful contribution to other acoustic applications in the 
reactor. This publication consists of two parts. Part | is the final re- 
port of the co-ordinated research programme on signal processing 
techniques for sodium boiling noise detection. Part Il contains two 
introductory papers and 20 papers presented at four research co- 
ordination meetings since 1985. A separate abstract was prepared 
for each of these 22 papers. Refs, figs and tabs. 


16574 (IWGFR-68, pp. 111-113) KNS experimental data for 
the acoustic boiling detection benchmark test. Rohrbacher, 
H.A. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.)); Aberle, J. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Fast Reactors. May 1989. 
(CONF-8509465-—: 1. research co-ordination meeting on signal pro- 
cessing techniques for sodium boiling noise detection, Vienna 
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(Austria), 17-19 Sep 1985). In Signal processing techniques for 
sodium boiling noise detection: Final report and proceedings of a 
co-ordinated research programme organized by the IAEA 1985- 
1988. Order Number DE90614925. Available from NTIS (US Sales 
Only), PC A16/MF A01 - OSTI; INIS. 

This paper describes the recorded data on a magnetic tape 
which is distributed to all organizations participating in the above 
named test. (author). 1 ref., 2 tabs. 


16575 (IWGFR-68, pp. 113-116) BOR-60 experimental data 
for the sodium boiling noise detection benchmark test. Mauers- 
berger, H. (Zentralinstitut fuer Kernforschung, Rossendorf (German 
Democratic Republic)); Froehlich, K.J. International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Fast Re- 
actors. May 1989. (CONF-8509465-: 1. research co-ordination 
meeting on signal processing techniques for sodium boiling noise 
detection, Vienna (Austria), 17-19 Sep 1985). In Signal processing 
techniques for sodium boiling noise detection: Final report and pro- 
ceedings of a co-ordinated research programme organized by the 
IAEA 1985-1988. Order Number DE90614925. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

This paper describes the data recorded on magnetic tapes for 
continuation of the Benchmark Test as agreed during the Research 
Coordination Meeting on "Signal Processing Techniques for 
Sodium Boiling Noise Detection”, Vienna, September 17-19, 1985. 
(author). 3 figs, 1 tab. 


16576 (IWGFR-68, pp. 117-139) Signal processing for boil- 
ing noise detection. Ledwidge, T.J. (Darling Downs Inst. of 
Advanced Education, Toowoomba (Australia)); Black, J.L. Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors. May 1989. (CONF-8509465-—: 1. 
research co-ordination meeting on signal processing techniques for 
sodium boiling noise detection, Vienna (Austria), 17-19 Sep 1985). 
In Signal processing techniques for sodium boiling noise detection: 
Final report and proceedings of a co-ordinated research pro- 
gramme organized by the IAEA 1985-1988. Order Number 
DE90614925. Available from NTIS (US Sales Only), PC A16/MF 
A01 - OSTI; INIS. 

The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the KNS | loop at KfK Karl- 
sruhe. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the boil- 
ing process have been found in time domain. (author). 6 refs, figs. 


16577 (IWGFR-68, pp. 140-149) Results of KNS-1 acoustic 
boiling noise benchmark test. Foerster, K. (Internationale Atom- 
reaktorbau GmbH (INTERATOM), Bergisch Gladbach (Germany, 
F.R.)); Arnaoutis, N.; Voss, J. International Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Reactors. 
May 1989. (CONF-8509465-: 1. research co-ordination meeting on 
signal processing techniques for sodium boiling noise detection, Vi- 
enna (Austria), 17-19 Sep 1985). In Signal processing techniques 
for sodium boiling noise detection: Final report and proceedings of 
a co-ordinated research programme organized by the IAEA 1985- 
1988. Order Number DE90614925. Available from NTIS (US Sales 
Only), PC A16/MF A014 - OSTI; INIS. 

The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the KNS | loop at KfK Karl- 
sruhe. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the boil- 
ing process have been found in time domain. (author). 13 figs, 1 
tab. 


16578 (IWGFR-68, pp. 149-156) Results of investigations 
within the IWGFR benchmark test acoustic boiling noise de- 
tection. Mauersberger, H. (Zentralinstitut fuer Kernforschung, 
Rossendorf (German Democratic Republic)); Froehlich, K.J. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors. May 1989. (CONF-8509465-: 1. 
research co-ordination meeting on signal processing techniques for 
sodium boiling noise detection, Vienna (Austria), 17-19 Sep 1985). 
In Signal processing techniques for sodium boiling noise detection: 
Final report and proceedings of a co-ordinated research pro- 
gramme organized by the IAEA 1985-1988. Order Number 





DE90614925. Available from NTIS (US Sales Only), PC A16/MF 
A01 - OSTI; INIS. 

The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the KNS | loop at KfK Karl- 
sruhe. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the 
voiling process have been found in time domain. A proposal for in- 
service boiling monitoring by acoustic means is briefly described. 
(author). 10 refs, 16 figs, 1 tab. 


16579 (IWGFR-68, pp. 156-168) First year progress report 
on the co-ordinated research programme on signal processing 
techniques for sodium boiling noise detection. Singh, O.P. (in- 
dira Gandhi Centre for Atomic Research, Kalpakkam (india)); 
Prabhakar, R.; John, T.M.; Vyjayanthi, R.K.; Reddy, C.P.; Parikh, 
M.V.; Ponpandi, S. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Fast Reactors. May 
1989. (CONF-8509465-: 1. research co-ordination meeting on 
signal processing techniques for sodium boiling noise detection, Vi- 
enna (Austria), 17-19 Sep 1985). In Signa/ processing techniques 
for sodium boiling noise detection: Final report and proceedings of 
a co-ordinated research programme organized by the IAEA 1985- 
1988. Order Number DE90614925. Available from NTIS (US Sales 
Only), PC A16/MF A01 - OSTI; INIS. 

The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the KNS | loop at KfK Kari- 
sruhe. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the boil- 
ing process have been found in time domain. (author). 3 refs, 5 
figs, 5 tabs. 


16580 (IWGFR-68, pp. 169-174) Interim report on the result 
of the sodium boiling noise detection benchmark test. Shino- 
hara, Y. (Japan Atomic Energy Reserach inst., Tokai, Ibaraki 
(Japan)); Watanabe, K. International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Fast Reactors. May 
1989. (CONF-8509465-: 1. research co-ordination meeting on 
signal processing techniques for sodium boiling noise detection, Vi- 
enna (Austria), 17-19 Sep 1985). In Signal processing techniques 
for sodium boiling noise detection: Final report and proceedings of 
a co-ordinated research programme organized by the IAEA 1985- 
1988. Order Number DE90614925. Available from NTIS (US Sales 
Only), PC A16/MF A01 - OSTI; INIS. 

The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the KNS | loop at KfK Karl- 
sruhe. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the boil- 
ing process have been found in time domain. (author). 6 figs, 1 tab. 


16581 (IWGFR-68, pp. 174-186) IAEAAWGFR benchmark 
tests on sodium boiling noise detection. Part 1. Wey, B.O. 
(Central Electricity Generating Board, Berkeley (UK). Berkeley Nu- 
clear Labs.); Hughes, G. Intemational Atomic Energy Agency, 
Vienna (Austria). International Working Group on Fast Reactors. 
May 1989. (CONF-8509465-—: 1. research co-ordination meeting on 
signal processing techniques for sodium boiling noise detection, Vi- 
enna (Austria), 17-19 Sep 1985). In Signal processing techniques 
for sodium boiling noise detection: Final report and proceedings of 
a co-ordinated research programme organized by the IAEA 1985- 
1988. Order Number DE90614925. Available from NTIS (US Sales 
Only), PC A16/MF A01 - OSTI; INIS. 

The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the KNS | loop at KfK Karl- 
sruhe. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the boil- 
ing process have been found in time domain. (author). 2 refs, 21 
figs, 2 tabs. 


16582 (IWGFR-68, pp. 187-196) Evaluation of signal pro- 
cessing for boiling noise detection: Further work on the 
Karlsruhe data and a preliminary analysis of the BOR-60 
tapes. . Black, J.L. (Darling Downs Inst. of Advanced Education, 
Toowoomba (Australia)); Ledwidge, T.J. International Atomic En- 
ergy Agency, Vienna (Austria). International Working Group on Fast 
Reactors. May 1989. (CONF-8612179-: 2. research co-ordination 
meeting on signal processing techniques for sodium boiling noise 
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detection, Vienna (Austria), 9-11 Dec 1986). In Signal processing 
techniques for sodium boiling noise detection: Final report and pro- 
ceedings of a co-ordinated research programme organized by the 
IAEA 1985-1988. Order Number DE90614925. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

As part of the co-ordinated research programme on the detection 
of sodium boiling some further analysis has been performed on the 
data from the test loop in Karisruhe and some preliminary analysis 
of the data from the BOR 60 experiment. The work on the Karl- 
sruhe data is concerned with the search for a reliable method by 
which the quality of signal processing strategies may be compared. 
The results show that the three novel methods previously reported 
are all markedly superior to the mean square method which is 
used as a benchmark. The three novel methods are nth order dif- 
ferentiation in the frequency domain, the mean square prediction 
based on nth order conditional expectation and the nth order prob- 
ability density function. A preliminary analysis on the data from the 
BOR 60 reactor shows that 4th order differentiation is adequate for 
the detection of signals derived from a pressure transducer and 
that the map of spurious trip probability (S) and the probability of 
missing an event (M) is consistent with the theoretical model pro- 
posed herein, and the suggested procedures for evaluating the 
quality of detection strategies. (author). 15 figs, 1 tab. 


16583 (IWGFR-68, pp. 197-206) Signal processing tech- 
niques for sodium boiling noise detection. Mauersberger, H. 
(Zentralinstitut fuer Kernforschung, Rossendorf (German Demo- 
cratic Republic)); Froehlich, K.J.; Clauss, V. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Fast Reactors. May 1989. (CONF-8509465-: 1. research co- 
ordination meeting on signal processing techniques for sodium 
boiling noise detection, Vienna (Austria), 17-19 Sep 1985). In Sig- 
nal processing techniques for sodium boiling noise detection: Final 
report and proceedings of a co-ordinated research programme or- 
ganized by the IAEA 1985-1988. Order Number DE90614925. 
Available from NTIS (US Sales Only), PC A16/MF A01 - OSTI; 
INIS. 

The present paper deals with the second stage of investigations 
of acoustic signals from a boiling experiment performed on the 
KNS | loop at KfK Karlsruhe and first results of analysis of data 
from a series of boiling experiments carried out in the BOR 60 re- 
actor in the USSR. Signals have been analysed in frequency as 
well as in time domain. Signal characteristics successfully used to 
detect the boiling process have been found in time domain. A pro- 
posal for in-service boiling monitoring by acoustic means is briefly 
described. (author). 5 refs, 16 figs. 


16584 (IWGFR-68, pp. 207-234) Second year progress 
report on the co-ordinated research programme on signal pro- 
cessing techniques for sodium boiling noise detection. Singh, 
O.P. (indira Gandhi Centre for Atomic Research, Kalpakkam (In- 
dia)); Harish, R.; Prabhakar, R.; Reddy, C.P.; Srinivasan, G.S.; 
Vyjayanthi, R.K. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Fast Reactors. May 1989. 
(CONF-8612179-: 2. research co-ordination meeting on signal pro- 
cessing techniques for sodium boiling noise detection, Vienna 
(Austria), 9-11 Dec 1986). In Signal processing techniques for 
sodium boiling noise detection: Final report and proceedings of a 
co-ordinated research programme organized by the IAEA 1985- 
1988. Order Number DE90614925. Available from NTIS (US Sales 
Only), PC A16/MF A01 - OSTI; INIS. 

The present paper deals with the second stage of investigations 
of acoustic signals from a boiling experiment performed on the 
KNS | loop at KfK Karlsruhe and first results of analysis of data 
from a series of boiling experiments carried out in the BOR 60 re- 
actor in the USSR. Signals have been analysed in frequency as 
well as in time domain. Signal characteristics successfully used to 
detect the boiling process have been found in time domain. A pro- 
posal for in-service boiling monitoring by acoustic means is briefly 
described. (author). 9 refs, 22 figs, 19 tabs. 


16585 (IWGFR-68, pp. 235-240) Interim report on the result 
of the sodium bolling detection benchmark test using BOR-60 
reactor noise data. Shinohara, Y. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan)); Watanabe, K.; Hayashi, K. 
International Atomic Energy Agency, Vienna (Austria). Intemational 
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Working Group on Fast Reactors. May 1989. (CONF-8612179-: 2. 
research co-ordination meeting on signal processing techniques for 
sodium boiling noise detection, Vienna (Austria), 9-11 Dec 1986). 
In Signal processing techniques for sodium boiling noise detection: 
Final report and proceedings of a co-ordinated research pro- 
gramme organized by the IAEA 1985-1988. Order Number 
DE90614925. Available from NTIS (US Sales Only), PC A16/MF 
A01 - OSTI; INIS. 

The present paper deals with the second stage of investigations 
of acoustic signals from a boiling experiment performed on the 
KNS | loop at KfK Karlsruhe and first results of analysis of data 
from a series of boiling experiments carried out in the BOR 60 re- 
actor in the USSR. Signals have been analysed in frequency as 
well as in time domain. Signal characteristics successfully used to 
detect the boiling process have been found in time domain. A pro- 
posal for in-service boiling monitoring by acoustic means is briefly 
described. (author). 1 ref., 8 figs, 1 tab. 


16586 (IWGFR-68, pp. 241-255) IAEAIWGFR_ benchmark 
tests on sodium boiling noise detection. Part 2: Decision mak- 
ing and BOR-60 data. Brown, C.J. (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.); Hughes, G.; Over- 
ton, R.S.; Wey, B.O. International Atomic Energy Agency, Vienna 
(Austria). international Working Group on Fast Reactors. May 
1989. (CONF-8612179-: 2. research co-ordination meeting on 
signal processing techniques for sodium boiling noise detection, Vi- 
enna (Austria), 9-11 Dec 1986). In Signal processing techniques 
for sodium boiling noise detection: Final report and proceedings of 
a co-ordinated research programme organized by the IAEA 1985- 
1988. Order Number DE90614925. Available from NTIS (US Sales 
Only), PC A16/MF A01 - OSTI; INIS. 

The present paper deals with the second stage of investigations 
of acoustic signals from a boiling experiment performed on the 
KNS | loop at KfK Karlsruhe and first results of analysis of data 
from a series of boiling experiments carried out in the BOR 60 re- 
actor in the USSR. Signals have been analysed in frequency as 
well as in time domain. Signal characteristics successfully used to 
detect the boiling process have been found in time domain. A pro- 
posal for in-service boiling monitoring by acoustic means is briefly 
described. (author). 5 refs, 23 figs. 


16587 (IWGFR-68, pp. 256-263) Evaluation of signal pro- 
cessing for boiling noise detection. Further analysis of 
BOR-60 reactor noise data. Ledwidge, T.J. (Darling Downs Inst. 
of Advanced Education, Toowoomba (Australia)); Black, J.L. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors. May 1989. (CONF-8612179-: 2. 
research co-ordination meeting on signal processing techniques for 
sodium boiling noise detection, Vienna (Austria), 9-11 Dec 1986). 
In Signal processing techniques for sodium boiling noise detection: 
Final report and proceedings of a co-ordinated research pro- 
gramme organized by the IAEA 1985-1988. Order Number 
DE90614925. Available from NTIS (US Sales Only), PC A16/MF 
A01 - OSTI; INIS. 

The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the BOR 60 reactor in the 
USSR. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the 
boiling process have been found in time domain. A proposal for in- 
service boiling monitoring by acoustic means is described. (author). 
3 refs, 16 figs. 


16588 (IWGFR-68, pp. 264-277) IWGFR benchmark test on 
sodium bolling noise detection, stage 3: Confidence level 
analyses using BOR-60 data. Mauersberger, H. (Zentralinstitut 
fuer Kernforschung, Rossendorf (German Democratic Republic)); 
Clauss, V.; Uhimann, G. International Atomic Energy Agency, Vi- 
enna (Austria). International Working Group on Fast Reactors. May 
1989. (CONF-8710510-: 3. research co-ordination meeting on 
signal processing techniques for sodium boiling noise detection, Vi- 
enna (Austria), 7-9 Oct 1987). In Signal processing techniques for 
sodium boiling noise detection: Final report and proceedings of a 
co-ordinated research programme organized by the IAEA 1985- 
1988. Order Number DE90614925. Available from NTIS (US Sales 
Only), PC A16/MF A01 - OSTI; INIS. 
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The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the BOR 60 reactor in the 
USSR. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the 
boiling process have been found in time domain. A proposal for in- 
service boiling monitoring by acoustic means is described. (author). 


21 figs. 


16589 (IWGFR-68, pp. 277-287) Sodium boiling noise de- 
tection benchmark. Theoretical background and methods used. 
Mauersberger, H. (Zentralinstitut fuer Kernforschung, Rossendorf 
(German Democratic Republic)). International Atomic Energy 
Agency, Vienna (Austria). International Working Group on Fast Re- 
actors. May 1989. (CONF-8710510-: 3. research co-ordination 
meeting on signal processing techniques for sodium boiling noise 
detection, Vienna (Austria), 7-9 Oct 1987). In Signal processing 
techniques for sodium boiling noise detection: Final report and pro- 
ceedings of a co-ordinated research programme organized by the 
IAEA 1985-1988. Order Number DE90614925. Available from 
NTIS (US Sales Only), PC A16/MF A01 - OSTI; INIS. 

The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the BOR 60 reactor in the 
USSR. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the 
boiling process have been found in time domain. A proposal for in- 
service boiling monitoring by acoustic means is described. (author). 
8 refs, 15 figs. 


16590 (IWGFR-68, pp. 287-299) Third year progress report 
on the co-ordinated research programme on signal processing 
techniques tor sodium boiling noise detection. Singh, O.P. (in- 
dira Gandhi Centre for Atomic Research, Kalpakkam (india)); 
Prabhakar, R.; Reddy, C.P.; Vyjayanthi, R.K.; Srinivasan, G.S. In- 
ternational Atomic Energy Agency, Vienna (Austria). Internationa! 
Working Group on Fast Reactors. May 1989. (CONF-8710510-: 3. 
research co-ordination meeting on signal processing techniques for 
sodium boiling noise detection, Vienna (Austria), 7-9 Oct 1987). In 
Signal processing techniques for sodium boiling noise detection: 
Final report and proceedings of a co-ordinated research pro- 
gramme organized by the IAEA 1985-1988. Order Number 
DE90614925. Available from NTIS (US Sales Only), PC A16/MF 
A01 - OSTI; INIS. 

The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the BOR 60 reactor in the 
USSR. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the 
boiling process have been found in time domain. A proposal for in- 
service boiling monitoring by acoustic means is described. (author). 
1 ref., 13 figs, 4 tabs. 


16591 (IWGFR-68, pp. 300-316) Third year supplementary 
progress report on the co-ordinated research programme on 
signal processing techniques for sodium bolling noise detec- 
tion. Singh, O.P. (Indira Gandhi Centre for Atomic Research, 
Kalpakkam (India)); Prabhakar, R.; Reddy, C.P.; Vyjayanthi, R.K.; 
Srinivasan, G.S. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Fast Reactors. May 1989. 
(CONF-8710510-: 3. research co-ordination meeting on signal pro- 
cessing techniques for sodium boiling noise detection, Vienna 
(Austria), 7-9 Oct 1987). In Signal processing techniques for 
sodium boiling noise detection: Final report and proceedings of a 
co-ordinated research programme organized by the IAEA 1985- 
1988. Order Number DE90614925. Available from NTIS (US Sales 
Only), PC A16/MF A01 - OSTI; INIS. 

The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the BOR 60 reactor in the 
USSR. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the 
boiling process have been found in time domain. A proposal for in- 
service boiling monitoring by acoustic means is described. (author). 
3 refs, 12 figs, 12 tabs. 


16592 (IWGFR-68, pp. 317-323) Result of the sodium boll- 
ing detection benchmark test using BOR-60 reactor noise 
data. Shinohara, Y. (Japan Atomic Energy Research Inst., Tokai, 





Ibaraki (Japan)); Watanabe, K.; Hayashi, K.; Nabeshima, K. Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors. May 1989. (CONF-8710510-: 3. 
research co-ordination meeting on signal processing techniques for 
sodium boiling noise detection, Vienna (Austria), 7-9 Oct 1987). In 
Signal processing techniques for sodium boiling noise detection: 
Final report and proceedings of a co-ordinated research pro- 
gramme organized by the IAEA 1985-1988. Order Number 
DE90614925. Available from NTIS (US Sales Only), PC A16/MF 
A01 - OSTI; INIS. 

The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the BOR 60 reactor in the 
USSR. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the 
boiling process have been found in time domain. A proposal for in- 
service boiling monitoring by acoustic means is described. (author). 
1 ref., 10 figs. 


16593 (IWGFR-68, pp. 324-336) IWGFR benchmark test on 
signal processing for boiling noise detection, stage 2: Analy- 
sis of data from BOR-60. Rowley, R. (UKAEA Northern Research 
Labs., Risley (UK)); Waites, C.; Macleod, |.D. International Atomic 
Energy Agency, Vienna (Austria). International Working Group on 
Fast Reactors. May 1989. (CONF-8710510-: 3. research co- 
ordination meeting on signal processing techniques for sodium 
boiling noise detection, Vienna (Austria), 7-9 Oct 1987). In Signal 
processing techniques for sodium boiling noise detection: Final 
report and proceedings of a co-ordinated research programme or- 
ganized by the IAEA 1985-1988. Order Number DE90614925. 
Available from NTIS (US Sales Only), PC A16/MF A01 - OSTI; 
INIS. 

Data from boiling experiments in the BOR 60 reactor in USSR 
has been supplied by IAEA to enable analysis techniques to be 
compared. The signals have been analysed at RNL using two ba- 
sic techniques, High Frequency RMS analysis and Pulse Counting 
analysis and two more sophisticated methods, Pattern Recognition 
and Pulse Timing Analysis. All methods indicated boiling success- 
fully, pulse counting proved more sensitive than RMS for the 
detection of the onset of boiling. Pattern Recognition shows 
promise of a very reliable detector provided the background can be 
defined. Data from an lonisation chamber was also supplied and 
there was good correlation between the neutronic and acoustic sig- 
nals. (author). 25 figs, 4 tabs. 


16594 (IWGFR-68, pp. 337-347) Final analysis of bench- 
mark data sets. Hughes, G. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.); Brown, C.J.; Overton, 
R.S.; Wey, B.O. International Atomic Energy Agency, Vienna (Aus- 
tria). International Working Group on Fast Reactors. May 1989. 
(CONF-8710510-: 3. research co-ordination meeting on signal pro- 
cessing techniques for sodium boiling noise detection, Vienna 
(Austria), 7-9 Oct 1987). In Signal processing techniques for 
sodium boiling noise detection: Final report and proceedings of a 
co-ordinated research programme organized by the IAEA 1985- 
1988. Order Number DE90614925. Available from NTIS (US Sales 
Only), PC A16/MF A01 - OSTI; INIS. 

The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the BOR 60 reactor in the 
USSR. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the 
boiling process have been found in time domain. A proposal for in- 
service boiling monitoring by acoustic means is described. (author). 
6 refs, 16 figs. 


16595 (IWGFR-68, pp. 348-356) Fourth year progress 
report on the co-ordinated research programme on signal pro- 
cessing techniques for sodium boiling noise detection. Singh, 
O.P. (Indira Gandhi Centre for Atomic Research, Kaipakkam (in- 
dia)); Prabhakar, R.; Reddy, C.P.; Vyjayanthi, R.K.; Srinivasan, 
G.S. International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Fast Reactors. May 1989. (CONF- 
8809446—: 4. research co-ordination meeting on signal processing 
techniques for sodium boiling noise detection, Vienna (Austria), 14- 
16 Sep 1988). In Signal processing techniques for sodium boiling 
noise detection: Final report and proceedings of a co-ordinated re- 
search programme organized by the IAEA 1985-1988. Order 
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Number DE90614925. Available from NTIS (US Sales Only), PC 
A16/MF A01 - OSTI; INIS. 

The present paper deals with investigations of acoustic signals 
from a boiling experiment performed on the BOR 60 reactor in the 
USSR. Signals have been analysed in frequency as well as in time 
domain. Signal characteristics successfully used to detect the 
boiling process have been found in time domain. A proposal for in- 
service boiling monitoring by acoustic means is described. (author). 
4 refs, 11 figs, 5 tabs. 


16596 Liquid-metal fast reactors: Technical and economic 
status. Golan, S. (Bechtel National, Inc., San Francisco, CA 
(USA)); Leduc, J.; Nakagawa, Hiroshi. International Atomic Energy 
Agency Bulletin (IAEA), 31(3): 30-35 (1989). 

Building on 40 years of liquid-metal fast reactor (LMFR) develop- 
ment and technical demonstration, Japan, Western Europe, the 
Soviet Union, and the United States are all proceeding with the 
next phase of LMFR projects. This article briefly reviews the tech- 
nical state-of-the-art, the current expectations for economic 
feasibility, and some views on deployment of LMFR plants from 
various perspectives. 5 figs. 


2106 Power Reactors, Auxiliary, Mobile, Package, 
and Transportable 


Refer also to citation(s) 16814, 16818, 16819 


16597 (N-90-10140, pp. 293-316) Laser-powered lunar 
base. Costen, R.; Humes, D.H.; Walker, G.H.; Williams, M.D.; Dey- 
oung, R.J. National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center. Jul 1989. (NASA- 
CP-—3037;L—16590;NAS—1 .55:3037;CONF-8902153-: 2. beamed 
space-power workshop, Hampton, VA (USA), 28 Feb - 2 mar 
1989). In Second beamed space-power workshop. Available from 
NTIS, PC A19/MF A01. 

The objective was to compare a nuclear reactor-driven Sterling 
engine lunar base power source to a laser-to-electric converter with 
orbiting laser power station, each providing 1 MW of electricity to 
the lunar base. The comparison was made on the basis of total 
mass required in low-Earth-oroit jor each system. This total mass 
includes transportation mass required to place systems in low-lunar 
orbit or on the lunar surface. The nuclear reactor with Sterling en- 
gines is considered the reference mission for lunar base power 
and is described first. The details of the laser-to-electric converter 
and mass are discussed. The next two solar-driven high-power 
laser concepts, the diode array laser or the iodine laser system, 
are discussed with associated masses in low-lunar-orbit. Finally, 
the payoff for laser-power beaming is summarized. 


16598 (N-90-10174) A feasibility assessment of installe- 
tion, operation and disposal options tor nuclear reactor power 
system concepts tor a NASA growth space station. Bloomfield, 
H.S.; Heller, J.A. National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center. Jun 1987. 37p. 
(NASA-TM-89923;E-3622;NAS—1 .15:89923). Available from NTIS, 
PC A03/MF A01. 

A preliminary feasibility assessment of the integration of reactor 
power system concepts with a projected growth space station ar- 
chitecture was conducted to address a variety of installation, 
operational disposition, and safety issues. A previous NASA spon- 
sored study, which showed the advantages of space station - 
attached concepts, served as the basis for this study. A study 
methodology was defined and implemented to assess compatible 
combinations of reactor power installation concepts, disposal desti- 
nations, and propulsion methods. Three installation concepts that 
met a set of integration criteria were characterized from a configu- 
ration and operational viewpoint, with end-of-life disposal mass 
identified. Disposal destinations that met current aerospace nuclear 
safety criteria were identified and characterized from an operational 
and energy requirements viewpoint, with delta-V energy require- 
ment as a key parameter. Chemical propulsion methods that met 
current and near-term application criteria were identified and pay- 
load mass and delta-V capabilities were characterized. These 
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capabilities were matched against concept disposal mass and des- 
tination delta-V requirements to provide the feasibility of each 
combination. 


2107 Regulation and Licensing 


Refer also to citation(s) 16567, 16568, 16648, 16650, 16651, 
16669, 16670 


16599 (INIS-BR-1799) Activities of Brazilian Nuclear En- 
ergy Commission in the field of nuclear power piant licensing. 
Alves, R.N. (Comissao Nacional de Energia Nuclear, Rio de 
Janeiro, RJ (Brazil)). Academia Brasileira de Ciencias, Rio de 
Janeiro, RJ (Brazil). 1986. 60p. (in Portuguese). Order Number 
DE90615171. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

The objectives, the procedures and the ways of implementation 
of measures aiming at safety use of nuclear energy are presented. 
The juridical aspects in the licensing area and the regulatory activi- 
ties used by CNEN. The description of nuclear power plants and 
the methodology used in studies of environmental protection and 
radiation protection are presented. 


16600 (NUREG-0750-index2) Indexes to Nuclear Regule- 
tory Commission issuances, January 1, 1980—December 31, 
1985: Cumulative Index 2. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Freedom of Information and Publi- 
cations Services. Nov 1989. 1,091p. Sponsored by Nuclear 
Regulatory Commission. Available from NTIS, PC A99/MF A01 - 
GPO; OSTI; INIS. 

Digests and indexes for issuances of the Commission (CLI), the 
Atomic Safety and Licensing Appeal Panel (ALAB), the Atomic 
Safety and Licensing Board Panel (LBP), the Administrative Law 
Judge (ALJ), the Directors’ Decisions (DD), and the Denials of Pe- 
titions of Rulemaking are presented in this document. 


16601 (NUREG—0750-Vol.30-No.3) Nuclear Regulatory Com- 
mission issuances: Volume 30, No. 3. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Freedom of Informa- 
tion and Publications Services. Sep 1989. 70p. Sponsored by 
Nuclear Regulatory Commission. Available from NTIS, PC A04/MF 
A01 - GPO; OSTI; INIS. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licensing 
Appeal Boards (ALAB), the Atomic Safety and Licensing Boards 
(LBP), the Administrative Law Judge (ALJ), the Directors’ Deci- 
sions (DD), and the Denials of Petitions for Rulemaking (DPRM). 


16602 (NUREG—0936-Vol.8-No.4) NRC regulatory agenda: 
Quarterly report, October-December 1989: Volume 8, No. 4. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Freedom of information and Publications Services. Jan 1990. 106p. 
Sponsored by Nuclear Regulatory Commission. Available from 
NTIS, PC AO6/MF A01 - GPO; OSTI; INIS. 

The NRC Regulatory Agenda is a compilation of all rules on 
which the NRC has proposed or is considering action and all peti- 
tions for rulemaking which have been received by the Commission 
and are pending disposition by the Commission. The Regulatory 
Agenda is updated and issued each quarter. 


16603 (NUREG—1100-Vol.6) Budget estimates fiscal year 
1991. Nuclear Regulatory Commission, Washington, DC (USA). 
Jan 1990. 191p. Sponsored by Nuclear Regulatory Commission. 
Available from NTIS, PC A09/MF A01 - GPO; OSTI; INIS. 

This report contains the fiscal year budget justifications to 
Congress. The budget provides estimates for salaries and ex- 
penses and for the Office of the Inspector General for fiscal year 
1991. 


16604 (NUREG/CR-2000-Vol.8-No.12) Licensee Event Re- 
port (LER) compilation for month of December 1989. Nuclear 
Regulatory Commission, Washington, DC (USA). Office for Analy- 
sis and Evaluation of Operational Data; Oak Ridge National Lab., 
TN (USA). Jan 1990. 70p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC05-840R21400. (ORNL/NSIC—200- 
Vol.8-No.12). Available from NTIS, PC A04/MF A01 - GPO; OSTI; 
INIS. 


This monthly report contains Licensee Event Report (LER) oper- 
ational information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during the one month 
period identified on the cover of the document. The LERs, from 
which this information is derived, are submitted to the Nuclear 
Regulatory Commission (NRC) by nuclear power plant licensees in 
accordance with federal regulations. Procedures for LER reporting 
for revisions to those events occurring prior to 1984 are described 
in NRC Regulatory Guide 1.16 and NUREG-0161, Instructions for 
Preparation of Data Entry Sheets for Licensee Event Reports. For 
those events occurring on and after January 1, 1984, LERs are be- 
ing submitted in accordance with the revised rule contained in Title 
10 Part 50.73 of the Code of Federal Regulations (10 CFR 50.73 - 
Licensee Event Report System) which was published in the Fed- 
eral Register (Vol. 48, No. 144) on July 26, 1983. NUREG-1022, 
Licensee Event Report System - Description of Systems and 
Guidelines for Reporting, provides supporting guidance and infor- 
mation on the revised LER rule. 


16605 (REG/G-90006943) Standard format and content of 
financial assurance mechanisms required tor decommission- 
ing under 10 CFR parts 30, 40, 70, and 72: Draft Regulatory 
Guide. Nuclear Regulatory Commission, Washington, DC (USA). 
Jan 1990. 139p. Sponsored by Nuclear Regulatory Commission. 
Available from NTIS, PC AO7/MF A011 - GPO - OSTI. 

The Nuclear Regulatory Commission (NRC) has established 
technical and financial regulations for decommissioning licensed 
nuclear facilities (53 FR 24018, June 27, 1988). The regulations 
address decommissioning planning needs, timing, funding meth- 
ods, and environmental review requirements for public and private 
facilities holding licenses under 10 CFR Parts 30, 40, 50, 70, and 
72, with the exception of uranium mills. The intent of the regula- 
tions is to ensure that the decommissioning of all licensed facilities 
will be accomplished in a safe and timely manner and that li- 
censees will provide adequate funds to cover all costs associated 
with decommissioning. The purpose of this regulatory guide, “Stan- 
dard Format and Content of Financial Assurance Mechanisms 
Required for Decommissioning Under 10 CFR Parts 30, 40, 70, 
and 72,” is to provide guidance acceptable to the NRC staff on the 
information to be provided for establishing financial assurance for 
decommissioning and to establish a standard format for presenting 
the information. Use of the standard format will (1) help ensure that 
the financial instruments contain the information required by 10 
CFR Parts 30, 40, 70, and 72, (2) aid the applicant and NRC staff 
in ensuring that the information is complete, and (3) help persons 
reading the financial instruments to locate information. 5 refs., 13 
figs. 


16606 (TPR-NS—29-No.3, pp. 384-389) General administra- 
tive activities. Silver, E.G. Oak Ridge National Lab., TN (USA). 
Jul 1988. In Nuclear Safety: Volume 29, No. 3: Technical progress 
review. Order Number DE88008738. Available from GPO7.50. 
Selected current topics that are related to nuclear safety but do 
not fit elsewhere in the journal are summarized here. Included in 
this report are items reported during January, February, and March 
1988. Subjects discussed, among others, are a Nuclear Regulatory 
Commission (NRC) policy statement on nuclear power-piant main- 
tenance; several pieces of legislation introduced in Congress 
dealing with proposals to restructure the NRC, with nuclear plant 
standardization, and with provisions to prevent future licensing im- 
passes, such as those in which Seabrook and Shoreham; and 
Advisory Committee on Reactor Safeguards (ACRS) comments on 
the need for coherence in new NRC policies and regulations. 8 
refs. 


16607 (TPR-NS—29-No.3, pp. 390-394) Reports, standards, 
and safety guides. Queener, D.S. Oak Ridge National Lab., TN 
(USA). Jul 1988. in Nuclear Safety: Volume 29, No. 3: Technical 
progress review. Order Number DE88008738. Available from 
GPO7.50. 

This section contains four lists of various documents relevant to 
nuclear safety as compiled by the editor. These lists are: (1) reac- 
tor operations-related reports of US origin, (2) other books and 
reports, (3) regulatory guides, and (4) nuclear standards. Each list 


contains the documents in its category which were published (or 
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became available) during the three-month period (January, Febru- 
ary, and March 1988) covered by this issue of Nuclear Safety. The 
availability and cost of the documents are noted in most instances. 


16608 (TPR-NS-29-No.3, pp. 395-399) Status of power- 
reactor projects undergoing licensing review. Silver, E.G. Oak 
Ridge National Lab., TN (USA). Jul 1988. In Nuclear Safety: Vol- 
ume 29, No. 3: Technical progress review. Order Number 
DE88008738. Available from GPO7.50. 

The regulatory status of US power reactors undergoing the nec- 
essary steps toward licensing as of the end of the period covered 
by this issue of Nuclear Safety, i.e., the first quarter of 1988, is 
summarized. The NRC documents referenced in this section are 
generally available at the NRC Public Document Room, 1717 H 
Street, NW, Washington, DC 20555. This section also contains 
brief reports of regulatory actions and other significant events relat- 
ing to reactor projects in the licensing stage that were received 
during the period covered by this report, namely the first quarter of 
1988. 3 refs., 1 tab. 


2108 Economics 
Refer also to citation(s) 16569 


16609 (INIS-mf-11578) The second international congress 
and exhibition of energy: Energy 88 - Abstracts. Ministry of 
Energy and Infrastructure, Jerusalem (israel). 1988. 136p. (CONF- 
880609—: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). Order Number 
DE90615090. Available from NTIS (US Sales Only), PC A0O7/MF 
A01 - OSTI; INIS. 

The volume contains 136 abstracts of lectures presented to the 
congress and covering topics concerning the development of al- 
most all sources of energy available today. Some lectures focused 
mainly on the evolution of nuclear plant technology to meet the 
economic and environmental demands of the next generation of re- 
actors for electricity generation and heat production (A.L.). 


16610 (INIS-mf-11578, pp. 119) The pebble bed high- 
temperature reactor: An innovation to the energy market. . 
Baust, E. (Hochtemperatur-Reaktorbau G.m.b.H., Mannheim (Ger- 
many, F.R.)). Ministry of Energy and Infrastructure, Jerusalem 
(israel). 1988. (CONF-880609-: Energy 88: 2. International 
congress and exhibition on energy, Tiberias (israel), 5-10 Jun 
1988). In The second international congress and exhibition on en- 
ergy, June 5-11, 1988, Tiberias, Israel: Energy 88 - Abstracts. 
Order Number DE90615090. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

Abstract only. PEBBLE BED REACTORS/commercialization; 
THTR-300 REACTOR/commercialization; COMMERCIALIZATION 


16611 (TPR-NS—29-No.3, pp. 363-383) Operating US power 
reactors. Silver, E.G. Oak Ridge National Lab., TN (USA). Jul 
1988. In Nuclear Safety: Volume 29, No. 3: Technical progress re- 
view. Order Number DE88008738. Available from GPO7.50. 

This update, which appears regularly in each issues of Nuclear 
Safety, surveys the operations of those power reactors in the 
United States that have been issued operating licenses. Table 1 
shows the number of such reactors and their net capacities as of 
March 31, 1988, the end of the three-month period covered in this 
report. Table 2 lists the unit capacity and forced outage rate for 
each licensed reactor for each of the three months (January, 
February, and March 1988) covered in this report and the cumula- 
tive values of these parameters since the beginning of commercial 
operation. Table 3 summarizes the operating performance of US 
power reactors for each of the three months (January, February, 
and March 1988) covered in this report and for the year 1988 to 
date, and Figure 1 summarizes the operating performance of US 
power reactors through the first quarter of 1988. In addition to the 
tabular data, this article discusses other significant occurrences 
and developments that affected licensed US power reactors during 
this reporting period. It includes, but is not limited to, changes in 
operating status, regulatory actions and decisions, and legal ac- 
tions involving the status of power reactors. 21 refs., 1 fig., 3 tabs. 
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16612 Analysis of the factors contributing to the one trillion 
dollars wasted on nuclear . Simnad, M.T. (California Univ., 
San Diego, La Jolla, CA (USA)). Energy (Oxford) (UK), 14(9): 
503-511 (Sep 1989). 

The impacts of societal and regulatory impediments on the cost 
of generating electricity from nuclear power plants are addressed in 
this study. Economic losses are incurred as the result of interest 
payments for capital and excessive incremental costs for replace- 
ment power (resulting from construction delays or from cancellation 
of partially or completely built reactors). The total costs for these 
delays or cancellations are estimated to be approximately $500 bil- 
lion each for the US and non-US countries (including the Eastern 
Block). (author). 
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Refer also to citation(s) 19095 


16613 (JAERI-M-89-123) Fuel elements and fuel cycle 
concepts of actinide burner reactors: Conceptual study of ac- 
tinide burner reactors, (4). Ogawa, Toru (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Mukaiyama, Takehiko; Takano, Hideki; Takizuka, Takakazu; 
Suzuki, Yasufumi; Osakabe, Masahiro. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Sep 1989. 42p. (In Japanese). Order 
Number DE90749879. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Concepts of fuel elements were proposed and problems related 
to their performance were investigated for the two types of actinide 
burner reactors, that is, (1) sodium-cooled actinide metal fuel reac- 
tor, M-ABR, (2) helium-cooled particie-bed reactor, P-ABR. In 
addition, feasibility of a compact fuel cycle facility based on 
pyrochemical processes was examined from both chemical and en- 
gineering point of views. (author). 


16614 (JAERI-M-89-128) Reactor Engineering Department 
annual report (April 1, 1988 - March 31, 1989). Japan Atomic 
Energy Research Inst., Tokyo (Japan). Sep 1989. 268p. Order 
Number DE90749881. Available from NTIS (US Sales Only), PC 
A12/MF A01. 

This report summarizes the research and development activities 
in the Department of Reactor Engineering during the fiscal year of 
1988 (April 1, 1988 - March 31, 1989). The Department has pro- 
moted cooperative works to JAERI’s major projects such as the 
high temperature gas cooled reactor or the fusion reactor and also 
to PNC's fast reactor project. Other major Department's programs 
are the assessment of the high conversion light water reactor and 
the design activities of advanced reactor system. Application of a 
high energy accelerator to the nuclear engineering is also prelimi- 
narily assessed. The report also contains the latest progress in 
various basic researches as nuclear data and group constants, 
theoretical methods and code development, reactor physics experi- 
ments and analyses, fusion neutronics, radiation shielding, reactor 
instrumentation, reactor controV/diagnosis and technical develop- 
ments related to the reactor physics facilities. The activities of the 
Research Committee on Reactor Physics are also summarized. 
(author). 


2201 Theory and Calculation 
Refer also to citation(s) 16631, 19079, 19080, 19082, 19133 


16615 (CONF-900343—1) An optimized aigorithm for 
solving the nodal diffusion method on shared memory multi 
processors. Kirk, B.L.; Azmy, Y.Y. Oak Ridge National Lab., TN 
(USA). [1990]. 3p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract AC05-840R21400. From Supercomputing in nuclear ap- 
plications; Mito City (Japan); 12-16 Mar 1990. Order Number 
DE90002703. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

Nodal methods play a special role in reactor physics calcula- 
tions. In recent papers the high computational efficiency of nodal 
methods has been established and the development of more effi- 
cient algorithms tailored to the advanced architectures of modern 
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day computers proposed. The rapidly changing architectures of to- 
day’s computer influence the way codes have to be programmed 
so that reasonable speed up and efficiency are attained. We have 
applied these concepts in solving the one-group neutron diffusion 
equation in two-dimensional geometry on parallel computers like 
the Intel iPSC/2 hypercube and the Sequent Balance 8000. The ef- 
ficiency of the hypercube for the neutron diffusion equation is 
highly determined by the message passing scheme; on the other 
hand, on a shared memory processor like the Sequent, it is depen- 
dent on the manipulation of variables in shared memory. In this 
paper, we present a scheme on shared memory processors which 
produces very high computing efficiencies in agreement with Am- 
dahl's law. 6 refs., 1 fig. 


16616 (INIS-BR-1788) The background cross section 
method for calculating the epithermal neutron spectra. Mar- 
tinez, A.S. Universidade Federal, Rio de Janeiro, RJ (Brazil). 
Coordenacao dos Programas de Pos-graduacao de Engenharia. 
1983. 186p. (in Portuguese). Order Number DE90614806. Avail- 
able from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

We have developed a new methodology to the multigroup con- 
stants calculations, for thermal and fast reactors. The method to 
obtain the constants is extremely fast and simple, and it avoid re- 
peated computations of the detailed neutron spectrum for different 
cell configurations (composition, geometry and temperature). (au- 
thor). 


16617 (PS/+32) Validation of LWR calculation methods and 
JEF-1 based data libraries by TRX and BAPL critical experi- 
ments. Pelioni, S. (Paul Scherrer Inst. (PSI), Wuerenlingen 
(Switzerland). Lab. fuer Reaktorphysik und Systemtechnik); Grimm, 
P.; Mathews, D.; Paratte, J.M. Paul Scherrer Inst. (PSI), Wueren- 
lingen (Switzerland). Jun 1989. 30p. Order Number DE90616302. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS. 

In this report the capability of various code systems widely used 
at PSI (such as WIMS-D, BOXER, and the AARE modules 
TRAMIX and MICROX-2 in connection with the one-dimensional 
transport code ONEDANT) and JEF-1 based nuclear data libraries 
to compute LWR lattices is analysed by comparing results from 
thermal reactor benchmarks TRX and BAPL with experiment and 
with previously published values. It is shown that with the JEF-1 
evaluation eigenvalues are generally well predicted within 8 mk (1 
mk = 0.001) or less by all code systems, and that all methods give 
reasonable results for the measured reaction rate within or not too 
far from the experimental uncertainty. This is consistent with previ- 
ous similar studies. (author) 7 tabs., 36 refs. 


2202 Components and Accessories 
Refer also to citation(s) 16476, 16566, 16674, 17020, 17026 


16618 (INFO-0261-1A) The Atomic Energy Control Board 
criteria for identification and evaluation of fire hazards in nu- 
clear power stations: Volume 1A - background. Morrison, L. 
(Professional Loss Control Ltd., Toronto, ON (Canada)). Atomic En- 
ergy Control Board, Ottawa, ON (Canada). Mar 1986. 245p. Order 
Number DE90614807. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

This report presents information for the identification and evalua- 
tion of fire hazards in nuclear power stations. The report consists 
of two volumes. Volume 1 contains background material which 
outlines tools and analytical techniques currently available to deter- 
ministically analyse fire hazards. Volume 2 presents criteria for 
evaluating fire hazard reports. The criteria are consistent with the 
existing AECB regulatory approach in Canada and cover the topics 
which should be included in a fire hazard analysis. This volume 
also provides details of each topic so that the quality of an analysis 
may be evaluated. 


16619 (INFO-0261-1B) The Atomic Energy Control! Board 
criteria for identification and evaluation of fire hazards in nu- 
clear power stations: Volume 1B - appendices. Morrison, L. 
(Professional Loss Control Ltd., Toronto, ON (Canada)). Atomic En- 
ergy Control Board, Ottawa, ON (Canada). Mar 1986. 134p. Order 
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Number DE90614808. Available from NTIS (US Sales Only), PC 
A07/MF A01 - OSTI; INIS. 

This report contains appendices related to the two volume report 
entitled ‘The Atomic Energy Control Board criteria for identification 
and evaluation of fire hazards in nuclear power stations’. 


16620 (INFO-0261-2) The Atomic Energy Control Board 
criteria for identification and evaluation of fire hazards in nu- 
clear power stations: Volume 2 - criteria. Morrison, Luke 
(Professional Loss Control Ltd., Toronto, ON (Canada)). Atomic En- 
ergy Control Board, Ottawa, ON (Canada). Mar 1986. 30p. Order 
Number DE90614809. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

This report presents criteria for the identification and evaluation 
of fire hazards in nuclear power stations. The report presents crite- 
ria that are consistent with the existing regulatory approach in 
Canada, and outlines engineering tools and analytical techniques 
currently available to deterministically analyse fire. The criteria pre- 
sented cover the topics which should be included in a fire hazard 
analysis and provide details of each topic so that the accuracy of 
an analysis may be evaluated. 


16621 (INIS-BR—1771) Probabilistic methods applied to nu- 
clear power plants. Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Coordenacao dos Programas de Pos-graduacao de En- 
genharia. Sep 1980. 70p. (in Portuguese). Order Number 
DE90614810. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

The probabilistic methods used for reliability safety analysis of 
nuclear power plants are discussed. 


16622 (INIS-BR-1771, pp. 1-7) Reliability and probabllistic 
safety analysis: a brief review about the methodological ste- 
tus in some countries. Universidade Federal, Rio de Janeiro, RJ 
(Brazil). Coordenacao dos Programas de Pos-graduacao de Engen- 
haria. Sep 1980. (In Portuguese). In Probabilistic methods applied 
to nuclear power plants. Order Number DE90614810. Available 
from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

A review about the methodology used for probabilistic safety 
analysis in some countries is presented. 


16623 (INIS-BR-1771, pp. 58-67) Application of the reliabil- 
ity theory to the nuclear power plant safety. Oliveira, L.F.S.; 
Soto, J.B.; Maciel, C.C.; Gibelli, S.M.O.; Fleming, P.V.; Rivera, 
R.R.J.; Oliveira, L.C.R.; Milidiu, R.L. Universidade Federal, Rio de 
Janeiro, RJ (Brazil). Coordenacao dos Programas de Pos- 
graduacao de Engenharia. Sep 1980. (in Portuguese). In 
Probabilistic methods applied to nuclear power plants. Order Num- 
ber DE90614810. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

The fault tree method used for safety analysis of nuclear power 
plants is described. Sume results obtained with this method are 
shown. 


16624 (SKI-87057) Induction testing of reactor vessels: 
Practical investigation. Bergh, H. (AaF-Tekniska Roentgencen- 
tralen AB, Taeby (Sweden)). Swedish Nuclear Power Inspectorate, 
Stockholm (Sweden). 13 Dec 1988. 48p. (in Swedish). Order Num- 
ber DE90616310. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The scope of this work is to make clear to what extent Eddy Cur- 
rent is useful as complementary tool to ultrasonic methods to find, 
size and verify surfacebreaking defects in the reactor vessel and its 
pipe systems. Conventional EC-instruments and probes have been 
used on objects simulating cladding, inner radius, safe-end-welds, 
and internals. The objects have real and simulated defects such as 
IGSCC, thermal fatigue cracks, mechanical fatigue cracks and 
EDM-notches. The measurements are presented as plots where 
the signals are related to probe-position on the object. Good results 
are obtained but defect-size has to be related to object-parameters 
such as ununiform permeability and surface profile. (G.B.). 


16625 (TPR-NS-29-No.3, pp. 284-292) Reliability technol- 
ogy to improve and/or maintain emergency-diesei generator 
performance. Karimian, S. (Brookhaven National Lab., Upton, NY 
(USA)); Taylor, J.H. Oak Ridge National Lab., TN (USA). Jul 1988. 





In Nuclear Safety: Volume 29, No. 3: Technical progress review. 
Order Number DE88008738. Available trom GPO7.50. 

This article describes the elements necessary to develop an 
emergency diesel generator (EDG) reliability program using risk- 
and reliability-based techniques that can be integrated within cur- 
rent plant operational activities to (1) analyze problems that have 
affected EDG performances, (2) forecast the onset of potential 
problems, and (3) suggest actions that could eliminate or reduce 
their occurrence. 7 refs., 3 figs., 3 tabs. 


16626 (TPR-NS—29-No.3, pp. 293-306) A noise-diagnostics 
system for operator advice. Hessel, G. (Zentralinstitut fuer Kern- 
forschung Rossendorf (Germany, F.R.)); Liewers, P.; Schumann, 
P.; Schmitt, W.; Weiss, F.P. Oak Ridge National Lab., TN (USA). 
Jul 1988. In Nuclear Safety: Volume 29, No. 3: Technical progress 
review. Order Number DE88008738. Available from GPO7.50. 

Although many successful examples exist for the application of 
noise diagnostics to nuclear power plants, this method has not 
been routinely applied on a large scale. This is due mainly to lim- 
ited acceptance of this method by uitlities and plant operating 
personnel. To formulate some principles that will enhance the ac- 
ceptance of this techniques, the authors analyzed the problems 
encountered in applying this method. On the basis of this analysis, 
they developed a noise-diagnostics system for the surveillance of 
primary systems at Units 5 and 6 of the WWER-440 power stations 
in Greifswald, German Democratic Republic. This system, which is 
designed for operator advice, consists of the following main parts: 
monitors for the dedicated surveillance of coolant pumps and con- 
trol elements and for the detection of loose parts, general 
surveillance of the most important noise signals by statistical meth- 
ods to detect deviations from normal noise signatures, and an 
expert system to support the operator or the noise analyst in find- 
ing the particular fault responsible for a deviation recognized by 
general surveillance or for an alarm transmitted by a monitor. The 
coolant pump monitor and the detection of core barrel motion by 
the expert system are discussed and illustrated by application ex- 
amples. 31 refs., 10 figs., 1 tab. 
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16627 (PSI-30) INTERPIN: a fuel rod performance code of 
Studsvik Energiteknik AB: Results of a benchmarking exercise 
at PSI (code version 88.01). Kohi, H.K. (Paul Scherrer Inst. (PSI), 
Wuerenlingen (Switzerland). Lab. fuer Werkstoffe und Nukleare 
Verfahren); Stratton, R.W. Paul Scherrer Inst. (PSI), Wuerenlingen 
(Switzerland). Apr 1989. 142p. Order Number DE90616325. Avail- 
able from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

At the request of Studsvik Nuclear, a division of Studvik 
Energiteknik AB Nykoeping Sweden, a series of benchmarking cal- 
culations for the INTERPIN code using experimental results from 
LWR fuel programmes was carried out at the Paul Scherrer Insti- 
tute. A total of 136 rods were calculated, covering center fuel 
temperatures (Halden IFA series), fission-gas-release (Riso-1, BR- 
3 High Burn Up, HBEP, INTERRAMP, OVERRAMP and 
SUPER-RAMP) and pellet-clad interaction (the Studsvik ramping 
programmes). The version 88.01 shows a reasonable agreement 
between measured and calculated values, cases of wide deviation 
are few and reasons for these can be found which may be due to 
the constants used in the calculations (eg cladding creep rates), 
extreme design conditions (large gaps-FGR) or incomplete data on 
the fuel or cladding (eg closed porosity). Since completing this 
work, new versions of the code have been issued. (author) 24 
figs., 4 tabs., 28 refs. 


16628 (PSI-33) Solution to a fueland-cladding rewetting 
model. Olek, S. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)). 
Paul Scherrer Inst. (PSI), Wuerenlingen (Switzerland). Jun 1989. 
16p. Order Number DE90616326. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

Also published in Int. Comm. Heat Mass Transfer (1989) v. 16 p. 
143-158. 

A solution by the Wiener-Hopf technique is derived for a model 
for the rewetting of a nuclear fuel rod. The gap between the fuel 
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and the cladding is modelled by an imperfect contact between the 
two. A constant heat transfer coefficient is assumed on the wet 
side, whereas the dry side is assumed to be adiabatic. The solution 
for the rewetting temperature is in the form of an integral whose in- 
tegrand contains the model parameters, including the rewetting 
velocity. Numerical results are presented for a large number of 
these parameters. It is shown that there are such large values of 
the rewetting temperature and the gap resistance, or such low val- 
ues of the initial wall temperature, for which the rewetting velocity 
is unaffected by the fuel properties. (author) | fig., 7 tabs., 17 refs. 


16629 (SKB-TR-89-10) Copper produced from powder by 
HIP to encapsulate nuclear fuel elements. Ekbom, L.B. (Swedish 
National Defence Research Establishment, Stockholm (Sweden). 
Materials Department); Bogegaard, S. Swedish Nuclear Fuel and 
Waste Management Co., Stockholm (Sweden). Feb 1989. 10p. Or- 
der Number DE90615912. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI; INIS. 

in the Swedish nuclear waste mangement program, nuclear fuel 
elements are proposed to be encapsulated in copper canisters. To 
fill the space between the fuel elements two methods have been 
proposed. Originally lead was proposed to be cast into the canis- 
ter. According to a second method the space between the fuel 
rods is filled with copper powder and hot isostatic pressed (HIP) to 
seal the canister lid and to densify the powder to homogenous 
copper. This latter method has the advantage that each fuel rod is 
individually encapsulated in a very corrosion resistant material. 
This investigation was performed to find out to what extent pure 
copper powder can be hot isosatic pressed to full density and to 
achieve properties comparable to that of the oxygen free high con- 
ductivity (OFHC) copper of the canister. OFHC copper was molten 
under helium gas protection and atomized to a fine spherical pow- 
der in a pilot plant. The powder was transfered to a glove box with 
an argon atmosphere. The powder was filled into a steel container, 
which was evacuated and sealed. HIP was done at 550 degree C 
and 200 MPa for one hour. The resulting copper was found to 
have a good ductility and mechanical properties comparable to that 
of ordinary copper. The constant strainrate stress corrosion test 
used to test the canister copper showed that the HIP-ed copper 
has the same good properties as OFHC copper. (authors). 


2204 Control Systems 
Refer also to citation(s) 16478, 16525, 16526, 16678, 16684, 17780 


16630 (AECL-9612) Operator companion: Advanced sup- 
port systems for plant operations. Natalizio, A. (Atomic Energy 
of Canada Ltd., Sheridan Park, ON (Canada). CANDU Opera- 
tions); Anderson, J.W.D.; Sills, H.E. Atomic Energy of Canada Ltd., 
Sheridan Park, ON (Canada). CANDU Operations. Jan 1988. 20p. 
Order Number DE90614835. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Abundant, cheap computing power has provided industry with a 
far greater opportunity than was available one or two decades ago 
to automate industrial processes and to improve the man-machine 
interface. Exciting innovations in knowledge representation meth- 
ods arising from artificial intelligence research pave the way for 
advanced support systems for assisting plant operators. AECL has 
recognized the importance of knowledge based system technology, 
particularly expert systems, in the achievement of this objective 
and also, as a strategic technology to be fully exploited in the next 
generation of CANDU reactors. Operator Companion, an expert 
system intended to diagnose plant faults and advise the operator 
on appropriate restoring or corrective actions, is a major undertak- 
ing which is receiving support within the research and engineering 
groups of AECL. 


16631 (INIS-mf-11576, pp. 31-35) Experience with training 
of operating and maintenance personnel of nuclear power 
plants. Pospisil, M. (Jaderna Elektrarna, Dukovany (Czechoslo- 
vakia)); | Cencinger, F. Ceskoslovenska Vedeckotechnicka 
Spolecnost, Brno (Czechoslovakia). Dum Techniky. 1988. (in 
Czech). (CONF-8811305—: Seminar on safety aspects of operation 
of nuclear power facilities, Brno (Czechoslovakia), 22-24 Nov 
1988). In Safety aspects of operation of nuclear power facilities: 
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Proceedings. Order Number DE90616356. Available from NTIS 
(US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

The system is described of the specialist training of personnel 
for Czechoslovak nuclear power plants. Training consists of basic 
training, vocational training and training for the respective job. Re- 
sponsible for the training is the Research Institute for Nuclear 
Power Plants; actual training takes place at three training centres. 
Personnel are divided into seven categories for training purposes: 
senior technical and economic staff, shift leaders, whose work has 
immediate effect on nuclear safety, engineering and technical per- 
sonnel of technical units, shift leaders of technical units, personnel 
in technical units, shift service personnel and operating personnel, 
maintenance workers. Experience with training courses run at the 
training centre is summed up. Since 1980 the Centre has been 
training personnel mainly for the Dukovany nuclear power plant. 
Recommendations are presented for training personnel for the 
Temelin nuclear power plant. (Z.M.). 


16632 (PNL-7178) Summary of HTGR [high-temperature 
gas-cooled reactor] benchmark data from the high tempere- 
ture lattice test reactor. Newman, D.F. Pacific Northwest Lab., 
Richland, WA (USA). Oct 1989. 57p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract ACO6-76RL01830. Order Number 
DE90006379. Available from NTIS, PC A04/MF A01; OSTI; INIS; 
GPO Dep. 

The High Temperature Lattice Test Reactor (HTLTR) was a 
unique critical facility specifically built and operated to measure 
variations in neutronic characteristics of high temperature gas 
cooled reactor (HTGR) lattices at temperatures up to 1000°C. The 
Los Alamos National Laboratory commissioned Pacific Northwest 
Laboratory (PNL) to prepare this summary reference report on the 
HTLTR benchmark data and its associated documentation. In the 
initial stages of the program, the principle of the measurement of 
k. using the unpoisoned technique (developed by R.E. Heineman 
of PNL) was subjected to extensive peer review within PNL and 
the General Atomic Company. A number of experiments were con- 
ducted at PNL in the Physical Constants Testing Reactor (PCTR) 
using both the unpoisoned technique and the well-established null 
reactivity technique that substantiated the equivalence of the mea- 
surements by direct comparison. Records of all data from fuel 
fabrication, the reactor experiments, and the analytical results were 
compiled and maintained to meet applicable quality assurance 
standards in place at PNL. Sensitivity of comparisons between 
measured and calculated k,.(T) data for various HTGR lattices to 
changes in neutron cross section data, graphite scattering kernel 
models, and fuel block loading variations, were analyzed by PNL 
for the Electric Power Research Institute. As a part of this effort, 
the fuel rod composition in the dilute 2°27UO2-ThO, HTGR central 
cell (HTLTR Lattice #3) was sampled and analyzed by mass spec- 
trometry. Values of kx calculated for that lattice were about 5% 
higher than those measured. Trace quantities of sodium chloride 
were found in the fuel rod that were equivalent to 22 atom parts- 
per-million of natural boron. 


16633 (PS-50) Detrending of non-stationary noise data by 
spline techniques. Behringer, K. (Paul Scherrer Inst. (PSI), 
Wuerenlingen (Switzerland). Lab. fuer Reaktorphysik und Sys- 
temtechnik). Pau! Scherrer Inst. (PSI), Wuerenlingen (Switzerland). 
Nov 1989. 20p. Order Number DE90614836. Available from NTIS 
(US Sales Only), PC AO3/MF A01 - OSTI; INIS. 

Paper presented at the 21. Informal meeting on reactor noise 
(IMORN 21), Villigen PSI, 20-22 Sep 1989. 

An off-line method for detrending non-stationary noise data has 
been investigated. It uses a least squares spline approximation of 
the noise data with equally spaced breakpoints. Subtraction of the 
spline approximation from the noise signal at each data point gives 
a residual noise signal. The method acts as a high-pass filter with 
very sharp frequency cutoff. The cutoff frequency is determined by 
the breakpoint distance. The steepness of the cutoff is controlled 
by the spline order. (author) 12 figs., 1 tab., 5 refs. 


16634 


The structure of an expert system to diagnose and 
supply a corrective procedure for nuclear power plant mal- 
functions. Hajek, B.K. (Ohio State Univ., Columbus, OH (US)); 
Stasenko, J.E.; Hashemi, S.; Bhatnagar, R.; Punch, W.F.; Yamada, 
N. pp. 910 of Artificial intelligence and other innovative computer 
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applications in the nuclear industry. Majumdar, M.C.; Majumdar, 
D.; Sackett, J.1 American Nuclear Society, La Grange Park, IL 
(1987). (CONF-870832-—: Topical meeting on artificial intelligence 
and other innovative computer applications in the nuclear industry: 
present and future, Snowbird, UT (USA), 31 Aug - 2 sep 1987). 
During the past two years, two prototype knowledge based sys- 
tems have been developed at The Ohio State University. The first 
system uses hierarchical classification to diagnose malfunctions of 
the coolant system in a General Electric Boiling Water Reactor 
(BWR). The second system provides a plan of action, through a 
process of dynamic procedure management, to stabilize the plant 
once an abnormal transient has occurred. The objective of this pa- 
per is to discuss the structure that has been designed to integrate 
the two systems. The combined system will be capable of informing 
plant personnel about the nature of malfunctions, and of supplying 
to the operator the most direct corrective procedure available. Two 
important features of the integrated system are faulty sensor detec- 
tion, based on malfunction context and unlike sensor data, and 
procedure management based on the initial state of the plant. 


2205 Environmental Aspects 


Refer also to citation(s) 16285, 16653, 16661, 16665, 16684, 
17865, 17886, 18103 


16635 (IEA-2029/ORiPV/D/B) Methodology and the estima- 
tion of radiation doses from gaseous and volatile radioactive 
effluents released from EWA reactor between 1976 and 1982. 
Nowicki, K. Institute of Atomic Energy, Otwock-Swierk (Poland). 
Sep 1986. 5ip. (in Polish). Order Number DE90616131. Available 
from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Received in 1988. 

The methodology and the estimation of radiation doses for indi- 
viduals due to gaseous radioactive effluents released from EWA 
reactor between 1976 and 1982 are given. The doses were 
estimated for whole body and thyroid for four groups of people: in- 
fants, children, teenagers and adults and four exposure paths: the 
external radiation from a passing cloud as well as ground, inhala- 
tion and from food ingestion. All doses were estimated within the 
radius between 100 m and 10 km for 16 sectors. The results of 
calculation indicate that the radiation doses received by individuals 
living in the vicinity of EWA reactor were much below the limit 
doses or those due to the background radiation. 37 refs., 14 figs., 
17 tabs. (author). 


16636 (INIS-BR-1776) Site selection for nuclear power 
plants and geologic seismologia influence. Castro Feitosa, G. 
de. Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo, SP 
(Brazil). 1985. 181p. (in Portuguese). Order Number DE90614216. 
Available from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; 
INIS. 

The site selection for nuclear power plants is analised concern- 
ing to the process, methodology and the phases in an overall 
project efforts. The factors affecting are analised on a general 
viewpoint, showing the considerations given to every one. The ge- 
ologic and seismologic factors influence on the foundation design 
are more detailed analised, with required investigation and proce- 
dures accordingly sub-soil conditions in the site. 


16637 (WER-2-1986) Annual report on radioactive dis- 
charges from Winfrith and monitoring the environment 1986. 
UKAEA Atomic Energy Establishment, Winfrith (UK). Apr 1987. 
66p. Order Number DE90616132. Available from NTIS (US Sales 
Only), PC AO4/MF A01 - OSTI; INIS. 

The 1986 Annual Report on radioactive discharges from Winfrith 
Atomic Energy Establishment and monitoring of the environment is 
given. The report covers waste discharges to the sea and to the 
earth atmosphere and the associated environmental monitoring 
and environmental monitoring at Winfrith after the Chernobyl acci- 
dent. (UK). 


16638 (WER-3-1987) Annual report on radioactive dis- 
charges from Winfrith and monitoring the environment 1987. 
UKAEA Atomic Energy Establishment, Winfrith (UK). Apr 1988. 
59p. Order Number DE90616133. Available from NTIS (US Sales 
Only), PC AO04/MF A01 - OSTI; INIS. 





The 1987 Annual Report on radioactive discharges from Winfrith 
Atomic Energy Establishment and monitoring of the environment is 
given. The report covers waste discharges to the sea and the earth 
atmosphere and the associated environmental monitoring. (UK). 


2206 Research, Test, and Experimental Reactors 


Refer also to citation(s) 16571, 16631, 16659, 16663, 16666, 
16678, 17744, 19079, 19080, 19082 


16639 (AECL-9505) Slowpoke: a role for nuclear technol- 
ogy in district heating. Lynch, G.F. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Aug 
1987. 13p. (CONF-8704389-: 10. JAIF annual conference, Tokyo 
(Japan), 14-16 Apr 1987). Order Number DE90614953. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The successful application of the SLOWPOKE concept to satisfy 
the heating needs of institutions and building complexes is de- 
scribed. Although the load factor for heating in Japan may not be 
as high as those experienced in other countries of the northern 
hemipshere, this particular application clearly demonstrates that 
small, special purpose, ultra-safe nuclear energy sources are tech- 
nically and economically viable. They can be designed for easy 
operation and maintenance, to be located in urban areas and re- 
mote communities, thereby satsifying a broad spectrum of energy 
needs that cannot be served by central nuclear electrical genera- 
tors. 


16640 (AECL—9516) Slowpoke - a new Canadian heat 
source. Bancroft, A.R.; Lynch, G.F.; Ohta, M.M. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Jul 1987. 8p. (CONF-8705187-: 37. Canadian chemical 
engineering conference (Canadian engineering centennial conven- 
tion), Montreal (Canada), 18-22 May 1987). Order Number 
DE90614954. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

Atomic Energy of Canada Limited now has a new product, the 
SLOWPOKE Energy System, that provides low temperature heat 
suitable for building and process heating. The SLOWPOKE Energy 
System is sized to deliver up to 10 megawatts of hot water at up to 
90 degrees C, appropriate for large buildings and industrial pro- 
cesses. It is designed for operation without the full-time attendance 
of dedicated staff and, because of its inherent safety, for siting 
close to users. At less than 2 cents/kWh, the heat is competitive 
with oil, gas and electricity in most regions of Canada and the 
world. 


16641 (JAERI-M—89-135) The reactor core analysis code 
CITATION-1000VP tor High Temperature Engineering Test Re- 
actor. Harada, Hiroo (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Yamashita, Kiy- 
onobu. Japan Atomic Energy Research Inst., Tokyo (Japan). Oct 
1989. 87p. (In Japanese). Order Number DE90749884. Available 
from NTIS (US Sales Only), PC AO5/MF A01. 

Reactor core analysis with full core model has been necessary 
for the High Temperature Engineering Test Reactor (HTTR) design. 
The CITATION-1000VP code has been developed to enable reac- 
tor core analysis of HTTR with full core model through extending 
the number of zones and meshes, and enhancing the calculation 
speed of CITATION code. This report describes the program 
changes for extending the number of zones and meshes, and for 
vectorization. The maximum number of zones and meshes 
becomes 999 and 500, respectively. The calculation speed is en- 
hanced up to 21 times. (author). 


16642 (JAERI-M-89-147) Benchmark test of JENDL-3T and 
-3T/Rev.1. Takano, Hideki (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Kaneko, 
Kunio. Japan Atomic Energy Research Inst., Tokyo (Japan). Oct 
1989. 80p. (in Japanese). Order Number DE90749889. Available 
from NTIS (US Sales Only), PC AO5/MF A01. 

The fast reactor 70-group constant set JFS-3-J3T has been gen- 
erated by using the JENDL-3T nuclear data. One-dimensional 
21-benchmark cores and the ZPPR-9 core were analysed with the 
JFS-3-J3T set. The results obtained are summarized as follows: 
(1) The values of keff are underestimated by 0.6% for Pu-fueled 
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cores and overestimated by 2% for U-fueled cores. (2) The central 
reaction rate ratio *°*sigma,phisigmaphi is in a sor agree- 
ment with the experimental value, though sigmacphi/ 
238sigmayphi and 25° sigma;phi/Ssigma;phi are overestimated. (3) 
Doppler and Na-void reactivities are in a good agreement with the 
measured data. (4) The prediction accuracy of radial reaction rate 
distributions are improved in the comparison of the results obtained 
with the JENDL-2 data. Furthermore, the benchmark test of 
JENDL-3T/Rev. 1 which was revised from JENDL-3T for several 
important nuclides has been again performed. It was shown that 
JENDL-3T/Rev. 1 would predict nuclear characteristics more satis- 
factorily than JENDL-3T. (author). 


16643 (ORNL/‘tr—89/56) Test report: Preliminary tests for 
the High Flux Reactor: Experimental determination of flow re- 
distribution conditions at between 4 and 5 kg/cm? 
abs in a rectangular channel 2 mm thick and 60 cm long. 
Schleisiek, K. (CEA Centre d’Etudes Nucleaires de Grenoble, 38 
(France). Service des Transferts Thermiques); Dumaine, J.C. Oak 
Ridge National Lab., TN (USA). 1989. 53p. Translation of Report 
TT/66-10-B/KS-JCD, April 1966. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC05-840R21400. Order Number 
DE90006079. Available from NTIS, PC AO4/MF A01; OSTI; INIS; 
GPO Dep. 

In the context of safety research for the OSIRIS reactor, tests 
have been performed on the Super BOB cell with a view to deter- 
mining experimentally the internal characteristics (or “S” curves) of 
a channel with a rectangular heating cross-section 2 x 38 mm and 
600 mm long. During these tests the maximum pressure at the 
channel exit was brought to 3 kg/cm? abs. The pressurization level 
in the High Flux Reactor will be higher. That is why tests have 
been carried out at maximum pressure of 5 kg/cm? abs allowable 
on the “super BOB” loop without modifying it. The first objective of 
this test series was to determine the “S” curves and the exchange 
coefficients experimentally. This document discusses the test con- 
ditions and test results. 


2207 Plutonium and Isotope Production Reactors 
Refer also to citation(s) 16634, 16658 


16644 (AECL-9621) Development of the Mo-99 process at 
CRNL. Burrill, K.A.; Harrison, R.J. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Nov 1987. 
18p. (CONF-8710503—: IAEA technical committee meeting on fis- 
sion molybdenum for medical use, Karisruhe (Germany, F.R.), 
13-16 Oct 1987). Order Number DE90614724. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Highly enriched uranium (HEU) is used for Mo-99 production at 
CRNL. Dissolution of the targets and loading of the solution onto 
Al203 columns is discussed. Development work continues to re- 
duce processing time and overall product cost. A process for 
treating the fission product waste has been selected and a facility 
for processing is being designed. Low enriched uranium (LEU) is 
planned for targets eventually. Our experience with Si-based fuel 
for targets is poor, and alternatives are being sought. 


2208 Propulsion Reactors 


16645 (AD-A-213401/3/XAB) Nuclear-electric magnetohy- 
drodynamic propulsion for submarine. Master's thesis. 
Bednarczyk, A.A. Massachusetts Inst. of Tech., Cambridge, MA 
(USA). May 1989. 196p. Available from NTIS, PC AO9/MF A02. 
The thesis analyzes the superconducting technology for a ship- 
board magnetohydrodynamic propulsion system. Based on the the 
principles of magnetohydrodynamics (MHD), the concept of open- 
water efficiency was used to optimize the preliminary design of the 
MHD thruster. After the baseline submarine hull modeled after the 
Los Angeles class submarine was selected, propulsive efficiency 
and the top speed for four variant MHD submarines were evalu- 
ated. The design criteria were set at a 100-MWt nuclear reactor 
power upper limit and a requirement of 30 knots for the top speed. 
This required advanced reactor plants and advanced energy con- 
version systems. The selection of High Temperature Gas Reactor 
(HTGR) and Liquid-Metal Fast Breeder Reactor (LMFBR) was 
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based on the combined merits of safety, environmental impact, 
high source temperature and maximum-volume power density (KW/ 
L). With the reactor outlet temperatures of 2000 K, direct-cycle en- 
ergy conversion-systems gave the best results in terms of thermal 
efficiency and propulsion plant power density. Two energy conver- 
sion systems selected were closed-cycle gas turbine geared to a 
superconducting generator, and closed-cycle liquid-metal MHD 
generator. Based on submarine reliability and safety, the option of 
using an intermediate heat exchanger was also considered. Finally, 
non-nuclear support systems affected by the advanced power plant 
and MHD propuision, stressing submarine safety, are proposed. 


16646 (AD-A-213453/4/XAB) Design study of a modular 
gas-cooled, closed Brayton-cycle reactor for marine use. Mas- 
ter’s thesis. Lantz, R.D. Massachusetts Inst. of Tech., Cambridge, 
MA (USA). Jun 1989. 171p. Available from NTIS, PC AO8/MF A01. 

A conceptual design of a direct Brayton-cycle marine power plant 
is presented. The design is a modification of the commercial MGR- 
GT, as proposed by James Staudt, sized to produce 40,000 shaft 
horsepower (SHP) and 5 MW of ship-service electrical power. The 
requirements of a shipboard power pliant are discussed, and the 
design changes that must be made to the components of a 
commercial power plant in order to fit them into the demanding en- 
vironment of a ship at sea are detailed. The final design consists of 
an 80-MWth passively-safe pebble-bed reactor with an outlet tem- 
perature of 850. 


16647 (INIS-mf—11588) Environmental radiation monitoring 
during visits of nuclear powered warships to Australian ports: 
requirements, arrangements and procedures. Department of 
Defence, Canberra (Australia). May 1988. 13p. Order Number 
DE90615127. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

2. ed. The first ed. was published in Sep 1979 under the title 
Guidelines for environmental radiation monitoring during visits of 
nuclear powered warships to Australian ports. 

The Commonwealth Government has determined conditions to 
be met when nuclear powered warships visit Australian ports. 
These conditions include a requirement that appropriate State/ 
Territory and Commonwealth authorities provide a radiation moni- 
toring program to determine whether any radioactivity has been 
discharged or accidently released trom a nuclear powered warship 
in port; to determine actual or potential levels of any consequeni 
exposure to radiation of members of the public; and to provide this 
information within a timescale that allows remedial action to be 
taken. Part 1 of this document sets out the requirements of a radi- 
ation monitoring program capable of meeting these objectives. The 
fundamental arrangements and procedures for implementing the 
requirements are presented at Part 2 and provide a basis for the 
development of fully detailed, port specific, radiation monitoring 
programs. 


2209 Reactor Safety 


Refer also to citation(s) 16182, 16478, 16528, 16530, 16531, 
16532, 16539, 16552, 16571, 16601, 16602, 16603, 16636, 16642, 
16758, 17665, 17886, 17887 


16648 (AECL-8756) The extension of the storage with 
surveillance period for CANDU reactors with particular refer- 
ence to the Douglas Point reactor. Bennett, C.R. Atomic Energy 
of Canada Ltd., Sheridan Park, ON (Canada). CANDU Operations. 
Jul 1985. 15p. (CONF-850720-: International nuclear reactor de- 
commissioning planning conference, Bethesda, MD (USA), 16-18 
Jul 1985). Order Number DE90614877. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

It has become axiomatic to consider Stage 3 decommissioning, 
that is, complete dismantiement and removal, as the ultimate end 
of all nuclear reactor decommissioning scenarios. This attitude has 
been reinforced by, for example, the IAEA Technical Report Series 
No. 239 "Decommissioning of Nuclear Facilities’. In this document 
the Introduction states that "These (decommissioning) actions can 
range from merely closing down the facility and a minimal removal 
of radioactive material coupled with continuing maintenance and 
surveillance, to complete removal of residual radioactivity in excess 
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of levels acceptable for unrestricted use of the facility and its site. 
This latter condition, unrestricted use, is the ultimate goal of all de- 
commissioning actions at retired nuclear facilities’. When this 
document was formulated, this axiom was accepted without ques- 
tion. The concomitant consideration relevant to this axiom has 
been the choice of immediate dismantiement or delayed dismantie- 
ment. The delay periods popularly adopted as reference have been 
of the order of 50 to 100 years, though studies, largely for 
economic purposes, have ranged up to 500 years. This paper pro- 
poses a non-financial rationale for adopting the last of these as a 
period of Storage with Surveillance and that some form of entomb- 
ment is therefore plausible. 


16649 (AECL-8761) Probabilistic safety assessment goals 
in Canada. Snell, V.G. Atomic Energy of Canada Ltd., Sheridan 
Park, ON (Canada). CANDU Operations. Jan 1986. 20p. (CONF- 
860145-—: IAEA technical committee meeting on status, experience, 
and future prospects for the development of probabilistic criteria, 
Vienna (Austria), 27-31 Jan 1986). Order Number DE90614878. 
Available from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS. 

CANDU safety philosphy, both in design and in licensing, has al 
ways had a strong bias towards quantitative probabilistically-based 
goals derived from comparative safety. Formal probabilistic safety 
assessment began in Canada as a design tool. The influence of 
this carried over later on into the definition of the deterministic 
safety guidelines used in CANDU licensing. Design goals were fur- 
ther developed which extended the consequence/frequency 
spectrum of ‘acceptable’ everits, from the two points defined by the 
deterministic single/dual failure analysis, to a line passing through 
lower and higher frequencies. Since these were design tools, a 
complete risk summation was not necessary, allowing a cutoff at 
low event frequencies while preserving the identification of the 
most significant safety-related events. These goals gave a logical 
framework for making decisions on implementing design changes 
proposed as a result of the Probabilistic Safety Analysis. Pertorm- 
ing this analysis became a regulatory requirement, and the design 
goals remained the framework under which this was submitted. Re- 
cently, there have been initiatives to incorporate more detailed 
probabilistic safety goals into the regulatory process in Canada. 
These range from far-reaching safety optimization across society, 
to initiatives aimed at the nuclear industry only. The effectiveness 
of the latter is minor at very low and very high event frequencies; 
at medium frequencies, a justification against expenditures per life 
saved in other industries should be part of the goal setting. 


16650 (AECL-9344) Mortality among long-term Chalk River 
employees. Werner, M.M.; Myers, D.K. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Dec 
1986. 19p. Order Number DE90614495. Available from NTIS (US 
Sales Only), PC AO3/MF A01 - OSTI; INIS. 

Mortality among Chalk River Nuclear Laboratory (CRNL) employ- 
ees who died during employment or after retirement has been 
updated to 1985 December 31. Data in tabular form are presented 
for overall mortality for male and female employees, for the partici- 
pants in the clean-up for the NRX and NRU reactor accidents and 
for a group of CRNL staff with lifetime accumulative doses in ex- 
cess of 0.2 Sv. Data are also presented on the different types of 
cancer causing death among male employees. No statistically sig- 
nificant increases in cancer deaths were found in any of the groups 
analyzed. 25 refs. 


16651 (BNL-NUREG-43648) Risk-based plant performance 
indicators. Boccio, J.L.; Azarm, M.A.; Vesely, W.E.; Hall, R.E. 
Brookhaven National Lab., Upton, NY (USA). [1989]. 10p. Spon- 
sored by Nuclear Regulatory Commission. DOE Contract 
AC02-76CH00016. (CONF-8909290—1: Risk management sympo- 
sium, Whippany, NJ (USA), 6-7 Sep 1989). Order Number 
DE90005182. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

Tasked by the 1979 President's Commission on the Accident at 
Three Mile Island, the US nuclear power industry has put into place 
a performance indicator program as one means for showing a 
“demonstrable record of achievement.” Largely through the efforts 
of the Institute of Nuclear Power Operations (INPO), pliant perfor- 
mance data has, since 1983, been collected and analyzed to aid 





utility management in measuring their plants’ performance progress. 
The US Nuclear Regulatory Commission (NRC) has also devel- 
oped a set of performance indicators. This program, conducted by 
NRC's Office for the Analysis and Evaluation of Operationai Data 
(AEOD), is structured to present information on plant operational 
performance in a manner that could enhance the staff's ability to 
recognize changes in the safety performance. 4 refs., 1 fig., 1 tab. 


16652 (EPRI-NP-—6568) Proceedings: The ix ‘K’ re- 
lief workshop. Electric Power Research Inst., Palo Alto, CA (USA). 
c Nov 1989. 294p. Sponsored by Electric Power Research Institute. 
(CONF-8808131—: Appendix K relief workshop using best estimate 
method, Cambridge, MA (USA), 11-12 Aug 1988). Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

The licensing and operation of commercial LWRs were impacted 
significantly when Appendix ‘K’ requirements for loss-of-coolant ac- 
cident (LOCA) and emergency core cooling systems (ECCS) 
analyses were implemented in 1974. The Appendix K requirements 
included both criteria and mandatory assumptions for LOCA analy- 
sis. Plants must meet these criteria, using analysis methods that 
have included very conservative assumptions, such as estimating 
decay heat energy as 20% greater than the 1971 American Nu- 
clear Society standard. Additional constraints were placed on the 
application of specific models and correlations. The Appendix K re- 
quirements had a significant impact on licensing, analysis, fuel 
design, reload management, plant operation, and some supporting 
equipment. The overall impact of Appendix K could be translated 
into increased costs of millions of dollars per year to utilities. The 
Appendix ‘K’ Relief Workshop provided an improved understanding 
of the trade-offs — both benefits and efforts required — inherent in 
continuing to use existing analysis methods or adopting BE analy- 
sis under revised NRC rule. A range of options is available to each 
utility. The workshop explored options and benefits to the utility in- 
dustry from LOCA/ECCS rule change. A forum for complete and 
open discussion of the issues germaine to the question of BE 
methodology versus existing methodology in view of LOCA/ECCS 
rule changes was incorporated. Both regulatory and utility perspec- 
tives on the implementation of proposed changes were discussed. 
Existing and planned efforts in developing and implementing BE 
uncertainty methodologies for plant-licensing application have been 
included. The individual papers have been cataloged separately. 


16653 (EPRI-NP-6602) Assessment of scaling uncertain- 
ties tor PWR plant large-break LOCA [loss-of-coolant accident] 
analysis: Final report. Chow, S.K. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA). Energy Systems); Hochreiter, L.E.; Yeh, 
H.C.; Young, M.Y. Electric Power Research Inst., Palo Alto, CA 
(USA); Westinghouse Electric Corp., Pittsburgh, PA (USA). Energy 
Systems. c Dec 1989. 87p. Sponsored by Electric Power Research 
Institute. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

This report assesses the effect of scale on key processes which 
affect the large loss-of-coolant accident (LOCA), in order to evalu- 
ate the uncertainty in computer codes used to model LOCA 
phenomena. First, the important processes are identified, based on 
experience gained from analysis of the PWR LOCA using realistic 
computer models. Experiments which simulate these processes at 
different scales are then examined. The scaling trend identified is 
predicted with a typical computer code to determine whether the 
predicted trends are similar. The calculational results generally fol- 
low very closely with the data and data trends; this fact supports 
the hypothesis that the code does not introduce any scaling bias. 
The impact of these comparisons on code uncertainty is then dis- 
cussed. It is concluded that the most desirable approach is to 
eliminate uncertainty due to scaling by comparison to full-scale 
data, when available, and thereby eliminate all observed code bi- 
ases and compensating errors. When full-scale data are not 
available, the code scaling capability and resulting uncertainty must 
be determined by code comparison to scaled data at different 
scales to ensure that the code predicts the correct behavior as 
scale increases. 22 refs., 44 figs., 6 tabs. 


16654 (EPRI-NP-6613) Vaporization of strontium, barium, 
lanthanum, and uranium from mixtures of urania, zirconia, 
steel, and concretes at 2150 K and 2400 K: Final report. 
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Roche, M.F. (Argonne National Lab., IL (USA)); Settle, J.L.; Lei- 
bowitz, L.; Johnson, C.E. Electric Power Research Inst., Palo Alto, 
CA (USA); Argonne National Lab., IL (USA). c Jan 1990. 86p. 

ored by Electric Power Research Institute. DOE Contract W- 
31109-ENG-38. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

The vaporization of strontium, barium, and lanthanum from 
mixtures of their oxides with urania, zirconia, and concrete was de- 
termined with the objective of understanding the release of these 
refractory fission products during the core-concrete interaction 
phase of a degraded-core accident. The vaporization of uranium 
and the total mass that was vaporized were also measured. Three 
different concretes having silica contents ranging from 7 wt % to 69 
wt % were used to reflect the known range of reactor-basemat 
compositions. In the experiments, the mixtures were vaporized at 
2150 or 2400 K into flowing H2 or He-6% H2 gas. To these gases 
were added 300 and 600 ppM H20, respectively, to fix the partial 
molar free energy of O2 in the gas at the desired value (—550 kJ/ 
mol for Hz and —420 kJ/mol for He-H2). The total mass of material 
that was vaporized was determined by weighing the condensates; 
the masses of individual elements were determined by chemical 
analyses of the condensates. The phases present in the heated 
mixtures were inferred from electron probe microanalysis and x-ray 
diffraction analysis on the residues. 32 refs., 23 figs., 15 tabs. 


16655 (EPRI-NP-—6657) Effect of coolant chemistry on PWR 
radiation transport processes: Volume 1, Experimental results 
and assessments: Final report. Large, N.R. (UKAEA Harwell 
Lab. (UK)); Woodwark, D.R. Electric Power Research inst., Palo 
Alto, CA (USA); UKAEA Harwell Lab. (UK). c Dec 1989. 101p. 
Sponsored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

The effect of various PWR-type coolant chemistry regimes on 
the behavior of corrosion products has been studied in the DIDO 
Water Loop at Harwell. While the extent of in-core spinel deposi- 
tion is influenced by pH in a manner to be expected from the 
temperature coefficient of solubility of nickel-iron spinel, there is ev- 
idence that boric acid plays a role apart from its influence on pH. 
Out-of-core deposition of active cobalt on stainless steel takes 
place largely in the chromium-rich inner oxide layer, and there is 
also significant uptake of corrosion products into the film on 
Zircaloy. Deposition depends on flow characteristics in different 
ways for different elements. The evidence suggests that in DWL 
soluble species are dominant in out-of-core deposition processes 
for corrosion products. The adsorption of cobalt in zirconium oxide 
provides a route for deposition on fuel elements which may in 
some circumstances be more significant than spinel deposition. A 
most important factor governing deposition behavior is surface con- 
dition; the influence of weld regions and the effect of varying 
pretreatment conditions have both been demonstrated. Some alter- 
native chemistry regimes have been explored, but do not appear to 
offer any advantages with respect to activity transport control over 
the more conventional regime based on lithium hydroxide and hy- 
drogen dosing. 8 refs., 26 figs., 28 tabs. 


16656 (EPRI-NP-6675) Cognitive correlates of ultrasonic 
inspection performance. Harris, D.H. (Anacapa Sciences, Inc., 
Santa Clara, CA (USA)); McCloskey, B.P. Electric Power Research 
Inst., Palo Alto, CA (USA); Anacapa Sciences, Inc., Santa Clara, 
CA (USA). c Jan 1990. 103p. Sponsored by Electric Power Re- 
search Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

This study provided a detailed examination of the thought pro- 
cesses required for conducting successful ultrasonic inspections of 
nuclear power plant components. When employed to detect or esti- 
mate the size of defects in components such as pipes and nozzles, 
an ultrasonic inspection can be a demanding cognitive task. A suc- 
cessful result requires the mental manipulation of a substantial 
amount of relevant information: knowledge about the component 
inspected, understanding of available ultrasonic techniques, and in- 
terpretation of an almost infinite variety of signal-characteristics 
obtained during the inspection. Reaching a correct conclusion from 
an inspection is a function of both the validity of the information 
obtained and the effectiveness with which the information is inter- 
preted and weighed. Previous efforts to improve ultrasonic 
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inspection performance have been directed mainly to the improve- 
ment of techniques and training for obtaining information. This 
study addressed improvement of the cognitive processes — the 
mental manipulations required to reach a correct conclusion. The 
study was designed to learn what inspectors were doing and think- 
ing while applying ultrasonic inspection techniques, and to relate 
key cognitive elements to inspection performance — that is, to de- 
termine what aspects of these cognitive processes discriminate 
between effective and ineffective inspections. To this end, tape- 
recorded commentary was obtained and analyzed from 235 
inspections of pipe-weld specimens. 26 refs., 39 figs. 


16657 (EPRI-NP-6695) Guidelines for nuclear plant re- 
sponse to an earthquake: Final report. Electric Power Research 
Inst., Palo Alto, CA (USA); MPR Associates, Inc., Washington, DC 
(USA). ¢ Dec 1989. 84p. Sponsored by Electric Power Research 
Institute. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

Guidelines have been developed to assist nuclear plant person- 
nel in the preparation of earthquake response procedures for 
nuclear power plants. The objectives of the earthquake response 
procedures are to determine (1) the immediate effects of an earth- 
quake on the physical condition of the nuclear power plant, (2) if 
shutdown of the plant is appropriate based on the observed dam- 
age to the plant or because the OBE has been exceeded, and (3) 
the readiness of the plant to resume operation following shutdown 
due to an earthquake. Readiness of a nuclear power piant to 
restart is determined on the basis of visual inspections of nuclear 
plant equipment and structures, and the successful completion of 
surveillance tests which demonstrate that the limiting conditions for 
operation as defined in the plant Technical Specifications are met. 
The guidelines are based on information obtained from a review of 
earthquake response procedures from numerous US and foreign 
nuclear power plants, interviews with nuclear plant operations per- 
sonnel, and a review of reports of damage to industrial equipment 
and structures in actual earthquakes. 7 refs., 4 figs., 4 tabs. 


16658 (IAEA-TECDOC-523) Probabilistic satety criteria at 
the safety ftunction/system level: Report of a technical 
committee meeting held in Vienna, 26-30 January 1987. Inter- 
national Atomic Energy Agency, Vienna (Austria). Sep 1989. 108p. 
(CONF-8701166—: Technical committee meeting on probabilistic 
safety criteria at the safety function/system level, Vienna (Austria), 
26-30 Jan 1987). Order Number DE90614845. Available from NTIS 
(US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

A Technical Committee Meeting was held in Vienna, Austria, 
from 26-30 January 1987. The objectives of the meeting were: to 
review the national developments of PSC at the level! of safety 
functions/systems including future trends; to analyse basic princi- 
ples, assumptions, and objectives; to compare numerical values 
and the rationale for choosing them; to compile the experience with 
use of such PSC; to analyse the role of uncertainties in particular 
regarding procedures for showing compliance. The general objec- 
tive of establishing PSC at the level of safety functions/systems is 
to provide a pragmatic tool to evaluate plant safety which is placing 
emphasis on the prevention principle. Such criteria could thus lead 
to a better understanding of the importance to safety of the various 
functions which have to be performed to ensure the safety of the 
plant, and the engineering means of performing these functions. 
They would reflect the state-of-the-art in modern PSAs and could 
contribute to a balance in system design. This report, prepared by 
the participants of the meeting, reviews the current status and 
future trends in the field and should assist Member States in devel- 
oping their national approaches. The draft of this document was 
also submitted to INSAG to be considered in its work to prepare a 
document on safety principles for nuclear power plants. Five pa- 
pers presented at the meeting are also included in this publication. 
A separate abstract was prepared for each of these papers. Refs, 
figs and tabs. 


16659 (IAEA-TECDOC-523, pp. 75-82) The use of probe- 
bilistic risk assessment for the design of a heavy water 
isotope production reactor. Cao Ruiding (Beijing Inst. of Nuclear 
Engineering, BJ (China)). International Atomic Energy Agency, Vi- 
enna (Austria). Sep 1989. (CONF-8701166—: Technical committee 
meeting on probabilistic safety criteria at the safety function/system 


130 ERA Vol. 15, No. 7 


level, Vienna (Austria), 26-30 Jan 1987). In Probabilistic safety cri- 
teria at the safety function/system level: Report of a technical 
committee meeting held in Vienna, 26-30 January 1987. Order 
Number DE90614845. Available from NTIS (US Sales Only), PC 
AO6/MF A01 - OSTI; INIS. 

This paper describes the application of probabilistic safety 
assessment for the design of a heavy water isotope production re- 
search reactor in China. The study provided the basis for decisions 
on design changes and discovered deficiencies in the design and 
in basic parameters including the large equivalent reactivity of the 
shim control rod. Among the main insights it was found that the 
emergency ventilation system is a most important engineered 
safety system to control outside doses and that the shim control 
rod ejection is so serious that it has to be avoided in every possi- 
ble way. (author). 1 fig., 1 tab. 


16660 (IEA-2025/ORiPVPR/B) Analysis of the fast tran- 
sients in the research reactor MARIA. Kubowski, J. Institute of 
Atomic Energy, Otwock-Swierk (Poland). May 1986. 85p. (In Pol- 
ish). Order Number DE9C0516396. Available from NTIS (US Sales 
Only), PC AO5/MF A01 - OSTI; INIS. 

Received in 1988. 

The analysis of the physical process in the research reactor 
MARIA during fast reactivity excursions is presented. The mathe- 
matical model of dynamics has been developed and its parameters 
as well as the temperature coefficients of reactivity were analysed. 
The analysis has shown that the change in the coolant density and 
fuel expansion are the most dominant temperature effects of reac- 
tivity. These effects differ by nearly two orders of magnitude from 
the reactivity effect due to fuel temperature changes, while the in- 
fluence of the remaining materials of the core, i.e. beryllium and 
graphite, is negligible. Weak fuel temperature feedback is caused 
chiefly by the high enrichment of U-235, which indicates that the 
role of the Doppler effect significant for fast transients is practically 
unimportant. On the basis of the dynamics model, the code 
TOTEM for the CYBER-73 digital computer was written in 
FORTRAN-EXTENDED. The user’s manual with input preparation 
and output explanation is enclosed. The code is intended for analy- 
sis of the reactor accidents caused by the rapidly increased 
reactivity. The following calculations can be carried out: axial and 
radial temperature distribution in the fuel channel with mean power; 
feed-back reactivity; power transients. The code was verified ex- 
perimentally. A comparison of the measured and calculated 
feed-back reactivity and temperatures has shown good agreement. 
The space effects were investigated using signals from two neutron 
detectors, cobalt self-powered detector (SPD-Co) and ionization 
chamber located at a different distance from the perturbation point. 
All considered accidents, excluding the stepwise insertion the reac- 
tivity of 2$ (on the assumption that the protection system would 
respond properly) do not peril the safety of the reactor. 43 refs., 39 
figs., 7 tabs. (author). 


16661 (INIS-mf-11576) Safety aspects of operation of 
nuclear power facilities: Proceedings. Ceskoslovenska Vedeck- 
otechnicka Spolecnost, Brno (Czechoslovakia). Dum Techniky. 
1988. 118p. (In Czech, Slovak). (CONF-8811305-: Seminar on 
safety aspects of operation of nuclear power facilities, Brno 
(Czechoslovakia), 22-24 Nov 1988). Order Number DE90616356. 
Available from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; 
INIS. 

The proceedings contains the full texts of 18 papers which all fall 
under the INIS Subject Scope. They deal with the general aspects 
of nuclear safety including the risks ensuing from the misuse of nu- 
clear materials and installations, and with operating reliability of 
Czechoslovak nuclear power piants. Attention is devoted to the hu- 
man factor, the specialist training of personnel as well as to the 
operating reliability of nuclear power plant components. Discussed 
are the major failures which have occurred in Czechoslovak nu- 
clear power plants. (Z.M.). 


16662 (INIS-mf-11594) A Canadian perspective on the 
source term. Wren, D.J. Atomic Energy of Canada Ltd., Pinawa, 
MB (Canada). Whiteshell Nuclear Research Establishment. [1986]. 
19p. Order Number DE90614471. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 





There is a continuing commitment in Canada to perform research 
to improve our knowledge of fission-product behaviour, and to un- 
derstand the consequences of possible nuclear reactor accidents. 
This work was given additional justification by the accident at the 
Three Mile Island |i nuclear generating station. During this acci- 
dent, the release of radioactive iodine to the environment was low 
compared to the predictions of the Reactor Safety Study (WASH- 
1400), a study known to be overly conservative in some areas. 
There has been considerable effort, through both experiments and 
computer modelling, to re-evaluate the technical bases for predict- 
ing fission-product releases during nuclear reactor accidents. The 
research work is conventionally referred to under the general title 
of 'source-term’ research. The source term is the amount and type 
of radioactive material that escapes the boundary of a nuclear 
reactor containment building, and thus could result in possible ex- 
posure of the general public. The source term depends on the type 
of reactor and the accident sequence. In general, fission-product 
release to the environment depends on the the airborne fission 
product concentrations within the containment building. This, in 
turn, depends on all the physical and chemical factors controlling 
the release from fuel, migration and transport, chemical speciation, 
surface interactions, and aerosol behaviour. The scope of the 
factors influencing the behaviour of fission products within the con- 
tainment is sufficiently broad to include virtually all the research 
relevant to reactor safety. It includes studies of thermalhydraulics, 
fission-product releases from fuel under transient conditions, 
aerosol behaviour, fission-product chemistry, gas/solution partiton- 
ing and fission-product/surface interactions. (Abstract Truncated) 


16663 (INP—1342/B) Gamma spectroscopy analysis of hot 
particles trom the Chernoby! fallout. Broda, R. Institute of Nu- 
clear Physics, Cracow (Poland). Oct 1986. 30p. Order Number 
DE90616125. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Analysis of the gamma radiation was performed for 65 radioac- 
tive particles from the Chernoby! fallout. Isotopic ratios for Ce and 
Ru isotopes as well as ratios of radioisotopes of various elements 
have been systematized. The analysis provided information con- 


cerning general features of processes leading to the hot particle 
formation. 9 refs., 11 figs., 4 tabs. (author). 


16664 (JAERI-M-89-120) Computer code for the analyses 
of reactivity initiated accident of heavy water moderated and 
cooled research reactor "EUREKA-2D’. Kosuge, Ikuo (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Ohnishi, Nobuaki; Iriko, Masanori. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1989. 52p. (in 
Japanese). Order Number DE90749869. Available from NTIS (US 
Sales Only), PC AO4/MF A01. 

Codes, such as EUREKA and EUREKA-2 have been developed 
to analyze the reactivity initiated accident for light water reactor. 
These codes could not be applied directly for the analyses of 
heavy water moderated and cooled research reactor which are dif- 
ferent from light water reactor not only on operation condition but 
also on reactor kinetic constants. EUREKA-2D which is modified 
EUREKA-2 is a code for the analyses of reactivity initiated accident 
of heavy water research reactors. Following items are modified: (1) 
reactor kinetic constants. (2) thermodynamic properties of coolant. 
(3) heat transfer equations. The feature of EUREKA-2D and an ex- 
ample of analysis are described in this report. (author). 


16665 (JAERI-M-89-131) Recirculation pump suction line 
75 and 25% split break LOCA test of ROSA-IIl: RUNs 929 and 
930 with HPCS failure. Nakamura, Hideo (Japan Atomic Energy 
Research inst., Tokai, Ibaraki (Japan). Tokai Research Establish- 
ment); Tasaka, Kanji; Suzuki, Mitsuhiro; Anoda, Yoshinari; 
Kumamaru, Hiroshige; Yonomoto, Taisuke; Murata, Hideo. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Sep 1989. 282p. Or- 
der Number DE90749882. Available from NTIS (US Sales Only), 
PC A13/MF A01. 

This report presents the experimental results of ROSA-IIl 
intermediate break LOCA tests RUN 929 and RUN 930, which sim- 
ulated 75 and 25% split break at the recirculation pump suction, 
respectively. The HPCS was assumed to be failed to start in both 
tests. Two tests were successfully performed and the test data 
were compared to investigate the effects of the break size on the 


22 NUCLEAR REACTOR TECHNOLOGY 
2209 Reactor Safety 


core cooling in BWR intermediate break LOCA. The whole core 
was uncovered to the steam after the lower plenum flashing (LPF) 
in the two tests. The peak cladding temperature (PCT) for RUN 930 
(867.2 K) was a little lower than for RUN 929 (879.2 K), though the 
core uncover period was longer in RUN 930 than in RUN 929 be- 
cause of the slower system pressure decrease. However, all the 
heater rods were quenched with LPCS and LPCI and effectiveness 
of low pressure ECCS for core cooling was confirmed. (author). 


16666 (KFKI-1989-37/K) Reliability of real-time computing 
with radiation data feedback at accidental release. Deme, S.; 
Feher, |.; Lang, E. Hungarian Academy of Sciences, Budapest 
(Hungary). Central Research Inst. for Physics. Jul 1988. 29p. Order 
Number DE90614472. Available from NTIS (US Sales Only), PC 
AO3/MF A01 - OSTI; INIS. 

At present, the computing method normalized for the telemetric 
data represents the primary information for deciding on any neces- 
sary countermeasures in case of a nuclear reactor accident. The 
reliability of the results, however, are influenced by the choice of 
certain parameters that can not be determined by direct methods. 
Improperly chosen diffusion parameters would distort the determi- 
nation of environmental radiation parameters normalized on the 
basis of the measurements ('*'| activity concentration, gamma 
dose rate) at points lying at a given distance from the measuring 
stations. Numerical examples for the uncertainties due to the 
above factors are analyzed. (author) 4 refs.; 14 figs. 


16667 (KURRI-TR-323) TRANSV2: a thermal-hydraulic 
analysis code for research reactors. Kiein, J. (Comision Chilena 
de Energia Nuclear, Santiago (Chile)); Mishima, K. Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst. Sep 1989. 155p. 
Order Number DE90749896. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

TRANSV2 is a thermal-hydraulic analysis code to be used in 
MTR-type research. It was developed to study the reactor in 
steady-state condition and to analyze loss of flow accidents (LOFA) 
produced by operational accidents such as blackout, pump failure 
and pump stick. Depending on the case to be analyzed, the user 
has the option to give the time dependent flow rate, the scram re- 
activity curve and the axial power distribution as input data. The 
hydraulic transient could be analyzed using an analytical solution, 
the pump characteristic curves or polynomials to approximate the 
characteristic curve of a typical single suction pump. The program 
has also a complete heat transfer correlations package to be ap- 
plied to both downward flow and upward flow. Some particular 
cases of accidents could be also studied using this program, such 
as the case in which one pump failed without scram. This report 
presents a description of the program, including the input data de- 
scription and the program listing. The last part of the report gives 
some results obtained for the up-graded JRR-3 reactor in the case 
of blackout as a benchmark problem. (author). 


16668 (NUREG/CR-2331-Vol.9-No.2) Safety research pro- 
grams sponsored by Office of Nuclear Regulatory Research: 
Progress report April 1—June 30, 1989. Kato, W.Y.; Bari, R.A.; 
Azarm, A.; Baum, J.W.; Boccio, J.L.; Carew, J.; Diamond, D.J.; 
Fitzpatrick, R.; Ginsberg, T.; Greene, G.A. Nuclear Regulatory 
Commission, Washington, DC (USA); Brookhaven National Lab., 
Upton, NY (USA). Dec 1989. 158p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract ACO02-76CH00016. (BNL- 
NUREG-51454-Vol.9-No.2). Available from NTIS, PC A08/MF A01 
- GPO; OSTI, INIS. 

This progress report describes current activities and technical 
progress in the programs at Brookhaven National Laboratory spon- 
sored by the Division of Regulatory Applications, Division of 
Engineering, Division of Safety issue Resolution, and Division of 
Systems Research of the US Nuclear Regulatory Commission, Of- 
fice of Nuclear Regulatory Research. 51 refs., 43 figs., 7 tabs. 


16669 (NUREG/CR-4214-Rev.1-Pt.1) Health effects models 
for nuclear power plant accident consequence analysis: Low 
LET radiation: Part 1, Introduction, integration, and summary: 
Revision 1. Evans, J.S. (Harvard Univ., Boston, MA (USA). School 
of Public Health). Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Regulatory Applications; Sandia National Labs., 
Albuquerque, NM (USA); Harvard Univ., Boston, MA (USA). School 
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of Public Health, Jan 1990. 130p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (SAND— 
85-7185-Rev.1-Pt.1). Available from NTIS, PC A07/MF A01 - GPO; 
OSTI; INIS. 

This report describes dose-response models intended to be used 
in estimating the radiological health effects of nuclear power plant 
accidents. Models of early and continuing effects, cancers and 
thyroid nodules, and genetic effects are provided. Weibull dose- 
response functions are recommended for evaluating the risks of 
early and continuing health effects. Three potentially lethal early 
effects — the hematopoietic, pulmonary, and gastrointestinal syn- 
dromes — are considered. In addition, models are included for 
assessing the risks of several nonlethal early and continuing ef- 
fects — including prodromal vomiting and diarrhea, hypothyroidism 
and radiation thyroiditis, skin burns, reproductive effects, and 
pregnancy losses. Linear and linear-quadratic models are recom- 
mended for estimating cancer risks. Parameters are given for 
analyzing the risks of seven types of cancer in adults — leukemia, 
bone, lung, breast, gastrointestinal, thyroid, and “other.” The cate- 
gory, “other” cancers, is intended to reflect the combined risks of 
multiple myeloma, lymphoma, and cancers of the bladder, kidney, 
brain, ovary, uterus and cervix. Models of childhood cancers due to 
in utero exposure are also developed. For most cancers, both inci- 
dence and mortality are addressed. The models of cancer risk are 
derived largely from information summarized in BEIR Ill — with 
some adjustment to reflect more recent studies. 64 refs., 18 figs., 
46 tabs. 


16670 (NUREG/CR-4469-Vol.9) Nondestructive examination 
(NDE) reliability for inservice inspection of light waters reac- 
tors: Semi-annual report, Aprii-September 1988. Doctor, S.R. 
(Pacific Northwest Lab., Richland, WA (USA)); Deffenbaugh, J.D.; 
Good, MS.; Green, E.R.; Heasler, P.G.; Simonen, F.A.; Spanner, 
J.C.; Taylor, T.T. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Engineering; Pacific Northwest Lab., Richland, WA 
(USA). Nov 1989. 108p. Sponsored by Nuclear Regulatory Com- 
mission. DOE Contract W-31109-ENG-38. (PNL-5711-Vol.9). 
Available from NTIS, PC AO6/MF A01 - GPO; OSTI; INIS. 

Evaluation and Improvement of NDE Reliability for Inservice in- 
spection of Light Water Reactors (NDE Reliability) Program at the 
Pacific Northwest Laboratory was established by the Nuclear Reg- 
ulatory Commission to determine the reliability of current inservice 
inspection (ISI) techniques and to develop recommendations that 
will ensure a suitably high inspection reliability. The objectives of 
this program include determining the reliability of IS! performed on 
the primary systems of commercial light-water reactors (LWRs); 
using probabilistic fracture mechanics analysis to determine the im- 
pact of NDE unreliability on system safety; and evaluating reliability 
improvements that can be achieved with improved and advanced 
technology. A final objective is to formulate recommended revisions 
to ASME Code and Regulatory requirements, based on material 
properties, service conditions, and NDE uncertainties. The program 
scope is limited to ISI of the primary systems including the piping, 
vessel, and other inspected components. This is a progress report 
covering the programmatic work from April 1988 through Septem- 
ber 1988. 33 refs., 70 figs., 12 tabs. 


16671 (NUREG/CR-4550-Vol.1-Rev.1) Analysis of core 
damage frequency: internal events methodology: Revision 1. 
Ericson, D.M. Jr. (ERC Environmental and Energy Services Co., Al- 
buquerque, NM (USA)); Wheeler, T.A.; Sype, T.T.; Cramond, W.R.; 
Camp, A.L.; Maloney, K.J.; Harper, F.T.; Drouin, M.T. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Systems 
Research; Sandia National Labs., Albuquerque, NM (USA). Jan 
1990. 443p. Sponsored by Nuclear Regulatory Commission. DOE 
Contract AC04-76DP00789. (SAND-—86-2084-Vol.1-Rev.1). Avail- 
able from NTIS, PC A19/MF A01 - GPO; OSTI; INIS. 
NUREG-1150 examines the risk to the public from a selected 
group of nuclear power plants. This report describes the methodol- 
ogy that evolved as the internal event core damage frequencies for 
four plants were generated in support of NUREG-1150. The objec- 
tive is to perform an analysis that closely approximates a 
state-of-the-art Level 1 Probabilistic Risk Assessment (PRA). 
Therefore, in principle, it is similar to those used in previous PRAs. 
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However, this methodology, based upon previous studies and us- 
ing analysts experienced in these techniques, allows the analysis 
to be focused upon selected areas. With this approach only the 
most important systems and failure modes are emphasized and 
modeled in detail, and the data and human reliability analyses are 
simplified. An analysis employing this methodology (exclusive of 
external reviews) can be completed in nine to twelve months using 
two or three full-time experienced systems analysts and part-time 
personnel in other areas, such as data analysis and human reliabil- 
ity analysis. This is significantly faster and less expensive than 
previous analyses, but even so, most of the insights that are ob- 
tained by the more expensive studies are still provided. 78 refs., 30 
figs., 73 tabs. 


16672 (NUREG/CR-4671) The DF-4 fuel damage experi 
ment in ACRR [Annual Core Research Reactor] with a BWR 
[Boiling Water Reactor] control blade and channel box. Gauntt, 
R.O. (Sandia National Labs., Albuquerque, NM (USA)); Gasser, 
R.D.; Ott, L.J. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; Sandia National Labs., Albu- 
querque, NM (USA). Nov 1989. 176p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (SAND- 
86-1443). Available from NTIS, PC A08/MF A01 - GPO; OSTI; INIS. 

This report contains 3 microfiche supplements. 

The DF-4 test was an experimental investigation into the melt 
progression behavior of boiling water reactor (BWR) core compo- 
nents under high temperature severe core damage conditions. In 
this study 14 zircaloy clad UO, fuel rods, and representations of 
the zircaloy fuel canister and stainless stee/B,C control blade were 
assembled into a 0.5 m long test bundle. The test bundle was fis- 
sion heated in a flowing steam environment, using the Annular 
Core Research Reactor at Sandia Laboratories, simulating the en- 
vironmental conditions of an uncovered BWR core experiencing 
high temperature damage as a result residual fission product decay 
heating. The experimental results provide information on the ther- 
mal response of the test bundle components, the rapid exothermic 
oxidation of the zircaloy fuel cladding and canister, the production 
of hydrogen from metal-steam oxidation, and the failure behavior of 
the progressively melting bundie components. This information is 
provided in the form of thermocouple data, steam and hydrogen 
flow rate data, test bundle fission power data and visual observa- 
tion of the damage progression. In addition to BWR background 
information, this document contains a description of the experimen- 
tal hardware with details on how the experiment was instrumented 
and diagnosed, a description of the test progression, and a presen- 
tation of the on-line measurements. Also in this report are the 
results of a thermal analysis of the fueled test section of the fueled 
test section of the experiment demonstrating an overall consistency 
in the measurable quantities from the test. A discussion of the re- 
sults is provided. 38 refs., 72 figs., 7 tabs. 


16673 (NUREG/CR-4731-Vol.2) Residual life assessment of 
major light water reactor com : Overview: Volume 2. 
Shah, V.N.; MacDonald, P.E. (eds.); Amar, A.S.; Bakr, M.H.; Beau- 
doin, B.F.; Buescher, B.J.; Conley, D.A.; Drahos, F.R.; Gardner, 
J.B.; Garner, R.W. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Engineering; EG and G Idaho, Inc., Idaho Falls, 
ID (USA). Nov 1989. 463p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC0O7-761D01570. (EGG-—2469-Vol.2). 
Available from NTIS, PC A20/MF A01 - GPO; OSTI; INIS. 

This report presents an assessment of the aging (time- 
dependent degradation) of selected major light water reactor 
components and structures. The stressors, possible degradation 
sites and mechanisms, potential failure modes, and current inser- 
vice inspection requirements are discussed for eleven major light 
water reactor components: reactor coolant pumps, pressurized wa- 
ter reactor (PWR) pressurizers, PWR pressurizer surge and spray 
lines, PWR reactor coolant system charging and safety injection 
nozzles, PWR feedwater lines, PWR control rod drive mechanisms 
and reactor internals, boiling water reactor (BWR) containments, 
BWR feedwater and main steam lines, BWR control rod drive 
mechanisms and reactor internals, electrical cables and connec- 
tions, and emergency diesel generators. Unresolved technical 
issues related to understanding and managing the aging of these 
major components are identified. 575 refs., 148 figs., 96 tabs. 





16674 (NUREG/CR-5368) Reactivity accidents: A re- 
assessment of the design-basis events. Diamond, DJ. 
(Brookhaven National Lab., Upton, NY (USA)); Hsu, C.J.; Fitz- 
patrick, FR. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; Brookhaven National Lab., Up- 
ton, NY (USA). Jan 1990. 132p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC02-76CH00016. (BNL-NUREG— 
52198). Available from NTIS, PC AO7/MF A01 - GPO; OSTI; INIS. 

This report documents a study of light water reactor event se- 
quences which have been investigated for their potential to result 
in reactivity accident with severe consequences. The study is an 
outgrowth of the concern which arose after the accident at Cher- 
nobyl and was recommended by the report of the US Nuclear 
Regulatory Commission (NRC) on the implications of that accident 
(NUREG-1251). The work was done for the NRC to reconfirm or 
bring into question previous judgements on reactivity events which 
must be analyzed for licensing. Event sequences were defined and 
then a probabilistic assessment was completed to estimate the fre- 
quency of the reactivity event and/or a deterministic calculation 
was completed to estimate the consequences to the fuel. Using the 
results of this analysis done by others, and set of screening criteria 
developed within this study, judgements were made for each se- 
quence as to its importance, and recommendations were made as 
to whether the NRC ought to be considering the important se- 
quences as part of the design basis or for further, more detailed 
investigation. 66 refs., 25 figs., 13 tabs. 


16675 (NUREG/CR-5386) Basis tor snubber aging re- 
search: Nuclear Plant Aging Research Program. Brown, D.P. 
(Lake Engineering Co., Greenville, RI (USA)); Palmer, G.R.; Werry, 
E.V.; Blahnik, D.E. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Engineering; Lake Engineering Co., Greenville, 
RI (USA); Wyle Labs., Huntsville, AL (USA); Pacific Northwest 
Lab., Richland, WA (USA). Jan 1990. 114p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract ACO6-76RL01830. (PNL— 
6911). Available from NTIS, PC AO6/MF A01 - GPO; OSTI; INIS. 
This report describes a research plan to address the safety con- 
cerns of aging in snubbers used on piping and equipment in 
commercial nuclear power plants. The work is to be performed un- 
der Phase 2 of the Snubber Aging Study of the Nuclear Plant Aging 
Research Program of the US Nuclear Regulatory Commission with 
the Pacific Northwest Laboratory (PNL) as the prime contractor. 
Research conducted by PNL under Phase 1 provided an initial as- 
sessment of snubber operating experience and was _ primarily 
based on a review of licensee event reports. The work proposed is 
an extension of Phase 1 and includes research at nuclear power 
plants and in test laboratories. Included is technical background on 
the design and use of snubbers in commercial nuclear power 
applications; the primary failure modes of both hydraulic and me- 
chanical snubbers are discussed. The anticipated safety, technical, 
and regulatory benefits of the work, along with concerns of the 
NRC and tie utilities, are also described. 21 refs., 7 figs., 1 tab. 


16676 (NUREG/CR-5477) An evaluation of the reliability 
and usefulness of external-initiator PRA [probabllistic risk 
analysis] methodologies. Budnitz, RJ. (Future Resources 
Associates, Inc., Berkeley, CA (USA)); Lambert, H.E. Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Div. of Systems 
Research; Future Resources Associates, Inc., Berkeley, CA (USA). 
Jan 1990. 106p. Sponsored by Nuclear Regulatory Commission. 
Available from NTIS, PC AO6/MF A01 - GPO; OSTI; INIS. 

The discipline of probabilistic risk analysis (PRA) has become so 
mature in recent years that it is now being used routinely to assist 
decision-making throughout the nuclear industry. This includes 
decision-making that affects design, construction, operation, main- 
tenance, and regulation. Unfortunately, not all sub-areas within the 
larger discipline of PRA are equally “mature,” and therefore the 
many different types of engineering insights from PRA are not all 
equally reliable. 93 refs., 4 figs., 1 tab. 


16677 


(NUREG/CR-5491) Shippingport Station aging eval 
uation. Allen, R.P. (Pacific Northwest Lab., Richland, WA (USA)); 
Johnson, A.B. Jr. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Engineering; Pacific Northwest Lab., Richland, 
WA (USA). Jan 1990. 128p. Sponsored by Nuclear Regulatory 
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Commission. DOE Contract ACO6-76RL01830. (PNL-7191). Avail- 
able from NTIS, PC A07/MF A01 - GPO; OSTI; INIS. 

The Shippingport Atomic Power Station, the first US large-scale, 
central-station nuclear plant, now in the final stages of decommis- 
sioning, has been a major source of naturally aged equipment for 
the Nuclear Plant Aging Research (NPAR) and other US Nuclear 
Regulatory Commission (NRC) programs. Because naturally aged 
components and materials experience the actual service-related 
external stressors, corrosion and wear, testing procedures, and 
maintenance practices, their evaluation is valuable in verifying 
degradation models, validating aging projections based on the ex- 
trapolation of accelerated test data, and detecting unexpected 
aging mechanisms (surprises) that could significantly impact com- 
ponent or system safety performance. As part of the Shippingport 
Station aging evaluation work, more than 200 items, ranging in 
size from small instruments and materials samples to one of the 
main coolant pumps, have been removed and shipped to desig- 
nated NRC contractors. Although detailed evaluations of the 
components and material from the Shippingport Station are just be- 
ginning, the preliminary results from the studies conducted to date 
are indicative of the value of the aging information that ultimately 
may be obtained. 30 refs., 18 figs., 7 tabs. 


16678 (NUREG/CR-5506) Preliminary structural evaluation 
of Trojan RCL [reactor coolant loop] subject to postulated RPV 
[reactor pressure vessel] su failure. Lu, S.C. (Lawrence 
Livermore National Lab., CA (USA)). Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Engineering; Lawrence 
Livermore National Lab., CA (USA). Jan 1990. 27p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract W-7405-ENG-48. 
(UCID-21831). Available from NTIS, PC AQO3/MF A01 - GPO; 
OSTI; INIS. 

In order to evaluate the consequences of potential failure of re- 
actor pressure vessel (RPV) supports in pressurized water reactor 
nuclear power plants due to effects of irradiation embrittlement, the 
Nuclear Regulatory Commission has selected the Trojan nuclear 
power plant for a pilot study. The evaluation starts with the struc- 
tural integrity assessment of the reactor coolant loop (RCL) system 
to determine whether the RCL piping is capable of transferring (or 
redistributing) RPV support loads to other component supports in 
the RCL system. Because of its close resemblance to the Trojan 
RCL design and because there is a readily available computer 
model for it, the RCL system of Unit 1 of Zion nuclear power plant 
has been analyzed to demonstrate the methodology as well as to 
obtain preliminary results regarding the structural evaluation. 13 
rets., 12 figs., 8 tabs. 


16679 (PSI-46) Contributions to research reactor safety, 
operations and modifications. Chawla, R. (Paul Scherrer inst. 
(PSI), Wuerenlingen (Switzerland). Lab. fuer Reaktorphysik und 
Systemtechnik); Hammer, J.; Seiler, R.; Berger, H.D.; Christen, R.; 
Duthaler, K.; Hager, H.G. Paul Scherrer Inst. (PSI), Wuerenlingen 
(Switzerland). Oct 1989. 28p. Order Number DE90616397. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The 10 MWth reactor, SAPHIR, and the zero-power facility, 
PROTEUS, are the two research reactors operated by the Paul 
Scherrer Institute. Two papers related to the operational safety of 
these facilities were presented at the Intern. Symp. on Research 
Reator Safety, Operations and Modifications held at Chalk River, 
Canada, Oct 23-27, 1989. The contribution concerning SAPHIR 
addresses a particular aspect of reactor operation, viz. the devel- 
opment and application of a quick and efficient method for the 
detection of small fuel element defects via on-line gamma- 
spectroscopy of the primary coolant. The paper related to 
PROTEUS, on the other hand, is an overall assessment of the 
safety-related experience acquired during the last 8-9 years, i.e., in 
the context of reactor configurations with tight plutonium-containing 
LWR test lattices. (author) 5 figs., 2 tabs., 13 refs. 


16680 (SSI-89-17) External irradiation from the Chernobyl 
talliout over Sweden. Edvarsson, K. National Inst. of Radiation 
Protection, Stockholm (Sweden). 8 Sep 1989. 28p. Order Number 
DE90616126. Available from NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. 

This report gives estimates of the external irradiation of the 
Swedish population due to radioactive fallout from the Chernobyl 
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accident. The estimates are mainly based on airial gammaspectro- 
metric surveys made by the Geological Company of Sweden 
(SGAB) and high-resolution field-gamma measurements performed 
by the Swedish Defence Research Institute. Such measurements 
were made in 1986, 1987 and 1988, thus making it possible to fol- 
lowed the change of exposure rate with time. The results are 
presentes as tables giving the spatial distribution of Cs-137 deposi- 
tion over Sweden and the estimated average and collective doses 
broken down county-wise. For the most affected areas the dose 
distribution is also given (2 figs., 15 tabs., 21 refs.). 


16681 (TPR-NS—29-No.3, pp. 307-317) A passive contain- 
ment system for advanced light-water reactors. Falls, O.B. Jr.; 
Kleimola, F.W. Oak Ridge National Lab., TN (USA). Jul 1988. In 
Nuclear Safety: Volume 29, No. 3: Technical progress review. Or- 
der Number DE88008738. Available from GPO7.50. 

The passive containment system (PCS) provides a generic ap- 
proach in the design and construction of dedicated engineered 
safety features for light-water reactors based on alternate func- 
tional principles. The features are applicable to boiling- and 
pressurized-water reactors for all design power ranges and provide 
improved protection for the plant, personnel, and public against all 
accidents assumed by industry. The PCS is designed to utilize the 
natural laws of thermodynamics and physics in its dedicated 
safety-related functions. Its features are designed to function 
inherently to prevent and contain the release of energy and ra- 
dioactivity. The PCS is designed to provide complete containment 
for all adverse incidents, including design-basis accidents and pos- 
tulated transients. The engineered safety features are designed to 
provide a zero source term. 16 refs., 7 figs., 2 tabs. 


16682 (TPR-NS-29-No.3, pp. 327-344) Operational safety 
experience and passive safety testing at the Fast Fiux Test Fe- 
cility. Baird, Q.L. (Westinghouse Hanford Co., Richland, WA 
(USA)); Rathbun, J.L.; Stepnewski, D.D.; Waltar, A.E.; Stover, R.L. 
Oak Ridge National Lab., TN (USA). Jul 1988. In Nuclear Safety: 
Volume 29, No. 3: Technical progress review. Order Number 
DE88008738. Available from GPO7.50. 

Since the Fast Flux Test Facility (FFTF) began routine operation 
in 1982, the commercially fabricated driver fuel has performed 
flawlessly to well beyond the design goai peak burnup of 80 MWd/ 
kg of metal. The core average discharge exposure is now approxi- 
mately 60% beyond the original design expectations and at tests to 
the ruggedness and reliability of the mixed-oxide fuel system. Op- 
eration of the plant from initial startup testing to ten cycles of 
operation has confirmed that the nuclear characteristics are well 
within the design predictions, and ali parameters have remained 
inside the operating envelope defined by the Technical Specifica- 
tions. Valuable experience has been gained in the identification 
and location of FFTF fuel assemblies containing a breached pin. 
Since the reactor began full-power operation in 1981, ten experi- 
mental fuel pin breaches have occurred, and all were successfully 
identified. The principal objectives of the combined FFTF natural- 
circulation and passive safety testing programs were to (1) verify 
natural circulation as a reliable means to safely remove decay heat, 
(2) extend passive safety experience to a large-size liquid-metal re- 
actor (LMR) to obtain data for validating design analysis computer 
codes, and (3) develop and test passive safety enhancements that 
might be used for future LMRs. 12 refs., 12 figs., 2 tabs. 


16683 (TPR-NS—29-No.3, pp. 344-353) Backfitting of inde- 
pendent residual heat-removal systems in West Germany and 
Switzerland. Eckert, G. (Siemens KWU (Germany, F.R.)); 
Salomon, Y. Oak Ridge National Lab., TN (USA). Jul 1988. In Nu- 
clear Safety: Volume 29, No. 3: Technical progress review. Order 
Number DE88008738. Available from GPO7.50. 

The engineered solution to West Germany's requirements for 
coping with catastrophic events is an independent residual heat- 
removal (IRHR) system. The IRHR system must be physically 
separated from other plant equipment and have its own control 
room, heat sink, and power supply. Nuclear plants constructed 
since the mid-1970s are equipped with IRHR systems. Eight plants 
already in operation at that time required custom backfit designs, 
which were performed by Kraftwerk Union AG (KWU). The KWU 
systems are designed to cope with simultaneous loss of the main 
heat sink and power failure and in some cases a simultaneous 


134 ERA Vol. 15, No. 7 


loss-of-coolant accident. Backfitting generally takes 6 to 7 years 
with a cost of $50 to $90 million, including takes 6 to 7 years with 
a cost of $50 to $90 million, including 200,000 to 300,000 job- 
hours. Plant availability is not affected. 6 refs., 8 figs., 1 tab. 


16684 (TPR-NS-29-No.3, pp. 356-362) Summary of AEOD 
special report S803: Power Oscillation at LaSalle 2. Murphy, 
G.A. Oak Ridge National Lab., TN (USA). Jul 1988. In Nuclear 
Safety: Volume 29, No. 3: Technical progress review. Order Num- 
ber DE88008738. Available from GPO7.50. 

The March 9, 1988, event at LaSalle 2 (a BWR-5) involved 
power oscillations caused by neutron flux and thermal-hydraulic in- 
stabilities of a magnitude not predicted by design analysis. The 
event was unanticipated by the operators and potentially in conflict 
with General Design Criterion (GDC) 12. On the basis of analysis 
by the reactor vendor, the General Electric Company (GE), two 
NRC GEneric Issues (Gis) had previously been resolved concern- 
ing stability of boiling-water reactors (BWRs). This event raises 
questions regarding the adequacy of those resolutions. Since anal- 
yses predicted that the observed oscillations would not occur, little 
guidance and training were provided for the operator to use for de- 
tection and response. Further, operation in unstable areas of the 
PWR power/flow map has potential adverse safety consequences. 
Because the LaSalle 2 core was calculated to be more stable than 
the typical BWR core, other BWRs may be even more susceptible 
to this type of problem. 6 refs., 5 figs. 


16685 (TPR-NS—30-No.4) Nuclear Safety: 1959-1989, 30 
years reviewing the nuclear world: Volume 30-4, October- 
December 1989. Silver, E.G.; Jordan, W.H.; Xiques, L.W.; Smith, 
J.S.; Buchanan, J.R.; Moses, D.L.; Hagen, E.W.; Trauger, D.B.; 
Witherspoon, J.P. Jr.; Early, T.O. Oak Ridge National Lab., TN 
(USA). 1989. 152p. Sponsored by U.S. DOE Environment Health & 
Safety. Available trom GPO08/MF A01; $8.50. 

This review journal covers significant developments in the field of 
nuclear safety. Its scope includes the analysis and control of 
hazards associated with nuclear energy, operations involving fis- 
sionable materials, and the products of nuclear fission and their 
effects on the environment. Primary emphasis is on safety in reac- 
tor design, construction, and operation; however, the safety 
aspects of the entire fuel cycle, including fuel fabrication, spent-fuel 
processing, nuclear waste disposal, handling of radioisotopes, and 
environmental effects of these operations, are also treated. 


16686 The impacts of a non-airtight device shield on the ac 
tivated air release from a fusion facility. Ku, L.P. (Princeton 
Plasma Physics Lab., Princeton, NJ (US)); Liew, S.L. vp. of Pro- 
ceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). DOE Contract 
AC02-76CH03073. (CONF-871007—: 12. symposium on fusion en- 
gineering, Monterey, CA (USA), 12-16 Oct 1987). 

The radiological consequence of air leakage from a device shield 
is investigated using a zero-dimensional mixing model. The effects 
of intermixing the air in high and low activation zones and the im- 
pacts on a device shielding design are discussed using the 
Tokamak Fusion Test Reactor (TFTR) as a practical example. 


16687 PIUS: Status and perspectives. Pedersen, T. (ABB 
Atom AB, Vaesteraas (Sweden)). International Atomic Energy 
Agency Bulletin (IAEA), 31(3): 25-29 (1989). 

Nuclear energy represents an important option for future energy 
supply, but the nuclear option could be jeopardized if severe reac- 
tor accidents, such as the ones at Three Mile Island or Chernobyl, 
were to continue to occur anywhere in the world. The PIUS (Pro- 
cess Inherent Ultimate Safety) reactor development effort is based 
on the conviction that future developments of nuclear energy for 
civilian applications should incorporate technologies where safety 
against severe accidents becomes an inherent feature of the reac- 
tor configuration that cannot be compromised by malfunctioning 
equipment or human intervention. This requirement is being recog- 
nized in several industrialized countries where an evaluation of the 
PIUS concept is underway or planned and should be particularly 
important in countries contemplating the introduction of nuclear 
power. The PIUS principle, simply stated, aims for the preservation 
of core integrity under all reasonably conceivable upset conditions 
by utilizing reactor configurations in which only processes based 





entirely on irrefutable natura! laws (such as gravity and thermo- 
hydraulics) are necessary for reactor shutdown and cooling. 
Maintaining core integrity guarantees the absence of significant re- 
leases of radioactivity to the environment and hence results in an 
insignificant safety risk. 1 fig. 
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16688 (N-90-10140) Second beamed space-power work- 
shop. Deyoung, R.J. Washington Univ., Seattle, WA (USA). 
Jul 1989. 35p. (NASA-CP-3037;L—16590;NAS—1 .55:3037;CONF- 
8902153-: 2. beamed space-power workshop, Hampton, VA 
(USA), 28 Feb - 2 mar 1989). Available from NTIS, PC A19/MF 
A01. 

The powering of aircraft with laser energy from a solar power 
satellite may be a promising new approach to the critical problem 
of the rising cost of fuel for aircraft transportation systems. The re- 
sult is a nearly fuelless, pollution-free flight transportation system 
which is cost-competitive with the fuel-conservative airplane of the 
future. The major components of this flight system include a laser 
power satellite, relay satellites, laser-powered turbofans and a con- 
ventional airframe. The relay satellites are orbiting optical systems 
which intercept the beam from a power satellite and refocus and 
redirect the beam to its next target. 


2401 Power Systems 
Refer also to citation(s) 16824 


16689 (EPRI-EL-6678) Small signal stability analysis pro- 
gram package: Version 2.0 User Manual: Final report. Rogers, 
G.J. (Ontario Hydro, Toronto, ON (Canada)); Wong, D.Y. Electric 
Power Research Inst., Palo Alto, CA (USA); Ontario Hydro, 
Toronto, ON (Canada). c Jan 1990. 169p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

The Small Signal Stability Package (SSSP) consists of two 
eigenvalue programs MASS and PEALS along with a data base 
program. This volume contains two user manuals: one for the pro- 
grams MASS and PEALS and one for the data base program. The 
dynamic data and part of the program control data are common to 
MASS and PEALS and, therefore, a single manual is provided for 
both programs. Data applicable only to one of the programs is 
clearly identified in the manual. The MASS-PEALS manual de- 
scribes the general structure of the dynamic data file for dynamic 
data supplied in OH, EPRI, IEEE or PECO format. OH dynamic 
models and their input-data formats are described in detail. The 
user manual for the data base program, describes the format of 
the input data required to create a new data base or print data 
stored in an existing data base. 19 figs., 1 tab. 


2402 Power System Networks, Transmission and 
Distribution 


Refer also to citation(s) 16698 


16690 (IVO-A-06/89) Strain, stress and lifetime of uniform 
stranded conductors. Lampio, E. (imatran Voima, Helsinki (Fin- 
land). Tutkimus- ja kehitysyksikkoe). Imatran Voima Oy (IVO), 
Helsinki (Finland). Sep 1989. 86p. Order Number DE90748468. 
Available from NTIS (US Sales Only), PC AO5/MF A01. 

Energy transferred into power transmission lines by wind and by 
energy absorbed into the conductor are of equal level in the stand- 
ing wave state of transversal vibration of the conductor. | have 
earlier given the conditions on which this equilibrium will be 
achieved. This report includes a mathematical equation describing 
the relative strains on individual strands of a conductor, when the 
antinode value of the vibration state or the vibration angle of the 
node is known. These mathematical equations are based partly on 
pure geometric deformations and partly on hypothesis deduced 
from the results obtained from experiments and the equations work 
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well as long as the strands will not slip at any point of contact. The 
results of my research considering the strains on the outermost 
strand layer and those on the next to the outermost one as well as 
the numerous measurements carried out in various countries both 
with test spans and in operating conditions in open terrain refer to 
the fact that most of the conductor vibration amplitudes are so neg- 
ligible that statistically there is no considerable slippage between 
the strands. Earlier the metal fatique has been related to stress. In 
this paper it is assumed that the direction of the fatigue crack 
growth is associated with the direction of contact stresses between 
strands of the conductor and it will take place in the perpendicular 
direction to the maximum principal stress in the fretting area. The 
Miner-theory is used here and calculations of lifetime off conductor 
in wind give values which are near to the true lifetime values of 
conductors. 


16691 (IVO-B—05/89) The immunity of a power transmis- 
sion network to harmonic currents and the tion of 
harmonics. Lahtinen, M. (imatran Voima Oy, Helsinki (Finland). 
Tutkimus- ja kehitysyksikkoe). Imatran Voima Oy (IVO), Helsinki 
(Finland). 1989. 93p. (in Finnish). Order Number DE90748451. 
Available from NTIS (US Sales Only), PC AO5/MF A01. 

This report is a summary of studies intended as a contribution to 
two working groups, CIGRE WG 35.05 and the Finnish Association 
of Electricity Supply Undertakings (FAESU). The aim here is not to 
give a comprehensive answer to the numerous problems presented 
by the subject but to give a summary of the most important studies 
made in Imatran Voima. As background information, this report will 
present the most important sources of harmonics and the nature of 
disturbing effects to the transmission network, production equip- 
ment and consumers. Disturbances to the communication network 
will also be discussed. The propagation of harmonic currents in the 
transmission network have been studied by using two different 
computer programs presently available in Imatran Voima. The 
calculations have mainly concentrated on the evaluation of the pre- 
dicted harmonic voltage level caused by the harmonic current 
levels allowed by the current recommendation of FAESU. The re- 
sults confirm the validity of the current recommendation, and if 
international standards will recommend higher immunity levels for 
voltage harmonics, then the current limits can be increased accord- 
ingly. As a result of impedance calculations in the Finnish 
transmission grid, a summary will be given as basis for network 
impedance for filter performance calculation. Measuring methods 
and possibilities for voltage, current and impedance in high voltage 
network will also be presented. The impedance results will be com- 
pared to the measured results. 


16692 (OH/RD-89-190-K) Cambridge Preston TS [transmis- 
sion station]: Grounding system studies. Pillai, R.P. (Ontario 
Hydro, Toronto, ON (Canada)). Ontario Hydro Research Div., 
Toronto, ON (Canada). 18 Aug 1989. 15p. (MICROLOG—89- 
06333). Available from PC Ontario Hydro Research Division, 
Records Clerk, Bldg. KR 107, 800 Kipling Ave., Etobicoke, ON, 
CAN M8Z 5S4; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $10.00 CAN; MF $10 CAN. 

Soil resistivity tests were conducted at the Cambridge Preston 
Transmission Station, and the results indicated a complex multi- 
layer soil structure at the station. The measured soil resistivity is 
consistent with the geology at the site, which is reported to be an 
abandoned gravel pit. A detailed modelling was performed to eval- 
uate the adequacy of the grounding system performance at the 
station. For an ultimate high voltage fault current of 8.5 kA, the sta- 
tion ground potential rise and touch and step voltages are all found 
to be within the allowable limits. Simplified calculations indicated 
that the maximum station ground potential rise in the event of a 
low voltage ground fault would be well under the safe limit. 4 refs., 
3 figs., 3 tabs. 


16693 (OH/RD-217T424) Assessment of moisture in gas- 
insulated substations. Chu, F.Y. (Ontario Hydro, Toronto, ON 
(Canada)); Braun, J.-M. Ontario Hydro Research Div., Toronto, ON 
(Canada). Oct 1989. 105p. (CE—02867). Available from Canadian 
Electrical Association, Research & Development, Suite #500, One 
Westmount Square, Montreal, PQ, CAN H3Z 2P9. Prices: $75.00 
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NON-MEMBERS, MEMBERS: PRICE UPON REQUEST, FUND 
CAN. 

Excessive moisture in gas-insulated equipment can affect its di- 
electric withstand and aging rate. Therefore, moisture control 
constitutes a major part of an effective maintenance program for 
gas-insulated substations (GIS). The objective of this project is to 
determine the sources of moisture in GIS so that proper moisture 
measurement and control procedures can be established. A model 
to determine the dynamics of moisture generation in the presence 
of polymeric insulating spacers, and aluminum conductors and en- 
closures was developed. Experiments were carried out to verify the 
validity of the model. The model can be used to interpret the varia- 
tion of dew points with temperature, and to predict the onset of 
condensation. The main conclusions of the study include the fol- 
lowing: most of the moisture was originally incorporated into the 
GIS via the epoxy spacers and aluminum oxide; GIS units having 
epoxy spacers conditioned at high relative humidities are most 
likely to have high SF6 dew points and to experience water con- 
densation; periodic drying by gas scavenging is necessary as the 
moisture release by the epoxy is extremely slow; and predictions of 
the model fit experimentally derived data. Based on the results of 
this project, a guideline was established for effective moisture mea- 
surement and control. 


16694 (Ol-618U576) Demonstration of ea hybrid forced-air/ 
radiant-slab heating system. Cane, R.L. (Ortech International, 
Mississauga, ON (Canada)); Geisberger, P.E.; Shaw, M.B. Ortech 
International, Mississauga, ON (Canada). Sep 1989. 53p. (CE-— 
02865). Available from Canadian Electrical Association, Research 
& Development, Suite #500, One Westmount Square, Montreal, 
PQ, CAN H3Z 2P9. Prices: $75.00 NON-MEMBERS, MEMBERS: 
PRICES UPON REQUEST, FUNDS CAN. 

The objective of this study was to gather performance data on a 
hybrid forced-air/radiant slab heating system and compare the 
same to other types of heating systems with regard to comfort and 
cost. An existing building in metropolitan Toronto, which incorpo- 
rated two heating pumps and a radiant floor, was monitored to 
establish the operating characteristics of the system. The descrip- 
tion of the building, its heating system, control strategy of 
loadshaving and time-of-day use, construction costs, and billing 
history are provided. A detailed description of the monitoring sys- 
tem is presented. The results of load shaving control, time-of-day 
control, building heat load and occupant comfort are described. 
Results indicate that hybrid forced air/radiant slab heating system 
maintains superior comfort throughout the heating season. Occu- 
pants commented that hybrid system provided comfort at lower 
temperature and showed less stratifactiron than conventional heat- 
ing systems. They also reported that overheating did not occur 
under normal conditions. The control system was also modified to 
operate the radiant slab on a time-of-day basis to shift electrical 
load to off peak hours. The operating characteristics of this modi- 
fied system are presented. It lacked the storage necessary to 
provide adequate heating below -109C. 19 figs., 3 tabs. 


16695 The probable source of certain spurious frequencies 
found in the output of a variable speed generating system us- 
ing slip recovery. Carlin, P. (Solar Energy Research inst., 
Golden, CO (USA)). pp. 2950 of Proceedings of the 24th intersoci- 
ety energy conversion engineering conference. Volume 4. IEEE 
Service Center, Piscataway, NJ (1989). (CONF-890815—: 24. inter- 
society energy conversion engineering conference, Arlington, VA 
(USA), 6-11 Aug 1989). 

Technical Paper 899609. 

As part of U.S. Department of Energy-sponsored research on 
wind energy, a Mod-O wind turbine was used to drive a variable- 
speed, wound-rotor, induction generator. Energy resulting from the 
slip frequency voltage in the generator rotor was rectified to DC, in- 
verted back to utility frequency AC, and injected into the power 
line. The author discusses how spurious changing frequencies dis- 
played in the generator output by a spectrum analyzer are caused 
by ripple on the DC link. No resonances of any of these moving 
frequencies were seen in spite of the presence of a bank of power 
factor correcting capacitors. 


16696 Ground resistance of concrete foundations in sub- 
station yards. Thapar, B. (Montana State Univ., Bozeman, MT 
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(USA)); Ferrer, O.; Blank, D.A. /EEE (Institute of Electrical and 
Electronics Engineers) Transactions on Power Delivery (USA), 
5(1): 130-136 (Jan 1990). 

The reinforced concrete foundations in a substation yard have 
extensive reinforcing steel which is in metallic connection with the 
laid ground conductor. The foundations may contribute significantly 
to the dissipation of the fault and leakage currents. Simple to use 
equations and graphs are presented in this paper to determine the 
ground resistance of various types of foundations encountered in 
substation yards. The validity of the analytical approach has been 
verified with scale model tests. The ground resistance of the foun- 
dations estimated as suggested in the paper can be used to 
evaluate the role of the foundations as grounding element. 
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16697 (BNR-CE02844) Electrical coordination guide. Acres 
International Ltd., Toronto, ON (Canada); Bell Northern Research 
Lid., Ottawa, ON (Canada). 1989. vp. (CE-02844). Available from 
Canadian Electrical Association, Research & Development, Suite 
#500, One Westmount Square, Montreal, PQ, CAN H3Z 2P9. 
Prices: PRICES UPON REQUEST. 

This guide is intended to assist both power and telecommunica- 
tions engineers involved in mitigating the effects of coupling 
between power and telecommunications systems. The coupling be- 
tween power and telecommunications systems can occur through 
three basic mechanisms: conductive, electric and magnetic. Calcu- 
lation methods are given for determining the coupling parameters 
for each of these mechanisms. Power systems are described from 
the perspective of electrical coordination. The general arrangement 
and operation of transmission and distribution systems are 
covered, including information on high voltage direct current trans- 
mission. The voltages and currents that may cause unwanted 
voltages on telecommunications systems can be classified as nor- 
mal 60 Hz currents, fault currents or harmonic currents. Methods 
are outlined for the related calculations and measurements that 
can be made. Telecommunications systems are described and their 
susceptibility to interference detailed. Results are presented from a 
nationwide measurement survey completed by the Telecommunica- 
tions Committee on Electrical Coordination. The mitigation of 
electrical coordination problems might involve changes to either the 
power or telecommunications system and an approach to achieving 
the optimum overall solution is suggested. It it recommended that 
there be a formal cooperative agreement between corresponding 
power and telecommunications organizations to ensure that effec- 
tive electrical coordination is achieved at the optimum overall cost. 
Several case studies are presented as examples of successful 
electrical coordination activities. Both technical and administrative 
aspects are outlined. A glossary of relevant technical terms is pro- 
vided. 57 refs., 196 figs., 26 tabs. 


16698 (OH/RD-88-258-K) Environmental persistence and 
migration of pentachlorophenol, wood preservation: Part 1: 
Literature review. Mortimer, W.P. Ontario Hydro Research Div., 
Toronto, ON (Canada). 23 Jan 1989. 27p. (MICROLOG-—89-04309). 
Available from PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobicoke, ON, CAN M8Z 
584; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC $10.00 
CAN; MF $10 CAN. 

Pentachlorophenol (PCP) is widely used by the electric utility in- 
dustry as a wood preservative for transmission and distribution 
poles. It has recently been the subject of review by Agriculture 
Canada due to its potential for negative health and environmental 
effects. Three studies of soil contamination by PCP around treated 
utility poles have found that the level of PCP in the top layer of soil 
decreases rapidly with distance from the pole. Possible explana- 
tions for this observations include: very little PCP leaches from the 
installed poles; the PCP that leaves the poles does so in the first 
year or two following installation and is not detectable after that; 
the soil PCP concentration is rapidly decreased by biodegradation; 
and the soil PCP is transported away from the poles either in an 
immiscible oil phase or dissolved in water. The following research 
areas have been identified as being significant to the goal of quan- 
tifying the extent of PCP migration, effects, and persistence due to 





its use in utility poles: biodegradation rates of PCP under Cana- 
dian environmental conditions; leaching rates of PCP from treated 
wood under various pH rainfall regimes; adsorption of PCP to 
Canadian soils including partitioning between water/soil/oil phases 
in different pH conditions; toxicity of PCP leached from wood to 
aquatic organisms; survey of current extent of PCP contamination 
near poles of various ages in different soils; determination of the 
extent of PCP contamination of soils under pole storage yards; and 
development of a clean-up/destruction method for out-of-service 
poles, in anticipation of increased disposal costs associated with 
current practices. 


2404 Health and Safety 
Refer also to citation(s) 16691, 18133 


16699 (OH/RD-89-192-K) Fergus TS [transmission station]: 
Power frequency grounding studies. Pillai, R.P. (Ontario Hydro, 
Toronto, ON (Canada)). Ontario Hydro Research Div., Toronto, ON 
(Canada). 18 Aug 1989. VP (MICROLOG-—89-06328). Available 
from PC Ontario Hydro Research Division, Records Clerk, Bldg. 
KR 107, 800 Kipling Ave., Etobicoke, ON, CAN M8Z 5S4; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC $10.00 CAN; MF 
$10 CAN. 

Power frequency tests under simulated fault conditions were 
conducted at Fergus Transmission Station after the installation of a 
new ground grid between the station and the microwave area, in 
order to evaluate the adequacy of the grounding system perfor- 
mance at the station. The station ground potential rise (GPR) and 
touch and step potentials were measured. Soil resistivity tests were 
aiso performed near the station. Models were developed to gener- 
alize the results. For an ultimate high voltage fault current of 10 
kA, the measured and modelled station ground potential rises were 
found to exceed the permissible limit of 5 kV. The fence touch volt- 
age and the station mesh and step voltages for the above fault 
current of 10 kA are all well within the tolerable limits. The esti- 
mated GPR for low voltage fault current of 5.5 kA approaches the 
permissible limit of 5kV. Simplified calculations indicated that signif- 
icant improvement in the station GPR could be obtained by 
bonding the under-built distribution neutrals to the station ground 
grid. 3 rets., 2 figs., 3 tabs. 
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Refer also to citation(s) 16762, 16786, 16795, 16824, 16846 


16700 (CONF-900377-1) Encouraging electric-utility 
energy-efficlency and load-management programs. Hirst, E. 
Oak Ridge National Lab., TN (USA). Mar 1990. 17p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC05-840R21400. From Energy and the environment in the 21st 
century; Cambridge, MA (USA); 26-28 Mar 1990. Order Number 
DE90006626. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

During the past few years, electric utilities have begun to view 
conservation and load management programs as low-cost alterna- 
tives to some power plants. In addition, such programs can save 
money for customers, improve utility relations with customers and 
regulators, reduce financial risks to utility shareholders, and im- 
prove environmental quality. Utilities could play much larger and 
more active roles in acquiring such demand-side resources. State 
regulators and the US Department of Energy can play important 
supporting roles. 


16701 (DOE/BP/36024—1a) Non-technical training manual: 
Energy Smart Design Assistance Program. Henry, B.; Donaid- 
son, G. Texas Engineering Extension Service, College Station, TX 
(USA). Energy Training Div. 13 May 1988. 42p. Sponsored by U.S. 
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DOE Conservation & Renewable Energy. DOE Contract AC79- 
88BP36024. Order Number DE90006639. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This training manual and the companion technical training manual 
were developed to be classroom texts as well as field references 
for representatives of utilities participating in the Bonneville Power 
Administration's (Bonneville’s) Energy Smart Design Assistance 
Program (Smart Design Program). The primary purpose of this par- 
ticipation is to improve building energy efficiency beyond current 
practice. This program will also be included within the Bonneville 
Partnership Program to encourage energy marketing because it 
provides a means for utilities to promote long-term load growth that 
provides net economic benefit to Bonneville and the region. 


16702 (DOE/BP/36024-2) Energy smart design: A program 
for commercial design assistance. USDOE Bonneville Power 
Administration, Portland, OR (USA). Dec 1988. 42p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC79-88BP36024. Order Number DE90006637. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This document describes the Energy Smart Design Assistance 
Program (Program) that the Bonneville Power Administration (Bon- 
neville) proposes to offer to utilities to encourage energy efficiency 
in new commercial buildings constructed in the Pacific Northwest. 
Participation in the Program offers one option for utilities to support 
adoption of the commercial Model Conservation Standards (MCS), 
thereby avoiding a surcharge should the local jurisdictions within 
their service territories fail to adopt the MCS. Utilities have until 
May 1, 1988, to accept this Program offer. Through this Program, 
Bonneville firm energy customers will provide design assistance 
and information to building design professionals and developers. 
This service includes information about the MCS and appropriate 
electric technologies and equipment. Other utilities within the 
region which are not Bonneville firm energy customers may partici- 
pate in this Program but will receive no financial reimbursement 
from Bonneville. Utilities will be able to choose a level of participa- 
tion commensurate with commercial construction activities in their 
service areas and their desire to participate. Bonneville will provide 
information and training on program services and operation, a re- 
gional promotion campaign, and promotional materials for use by 
participating utilities. Bonneville will also establish a clearinghouse 
of information on state-of-the-art design practices, electric technolo- 
gies, and equipment and provide partial support for a regional 
facility in the Seattle area focusing on lighting. 


16703 (EPRI-EL-6659) Proceedings: Power system opera- 
tions: Research needs and priorities. Electric Power Research 
Inst., Palo Alto, CA (USA); Barakat, Howard and Chamberlin, Inc., 
Oakland, CA (USA). c Jan 1990. 110p. Sponsored by Electric 
Power Research Institute. (CONF-8908205—: Workshop on power 
system operations - research needs and priorities, Dallas, TX 
(USA), 8-10 Aug 1989). Available from Research Reports Center, 
Box 50490, Palo Alto, CA 94303. 

The objective of this workshop, “Power System Operations: Re- 
search Needs and Priorities,” was to identify and rank-order a list 
of research projects for EPRI’s program in system operations. 
These projects are intended to provide solutions to operating prob- 
lems expected in the 1990s. The workshop focused on five major 
areas: power system dispatchers, voltage/VAR control, security/ 
reliability, transmission access, and power system control. The pro- 
jects identified by the participants of the workshop will be used to 
help guide the research program in power system operations. 
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16704 (IE-MOEI-88/0100, pp. 36) Ice storage - execution 
and application. Hoeterickx, G. (Baltimore Aircoil International, 
Heist o/d Berg, (Belgium)). Ministry of Energy and Infrastructure, 
Jerusalem (israel). Jun 1988. (CONF-880609—: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (israel), 
5-10 Jun 1988). In Energy 88. The 2nd intemational congress and 
exhibition on energy. Abstracts. Available from COST! P.O.B 
20125, TEL-AVIV 61201. 
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Abstract only. 

Cooling loads and the needs for chilled water will be variable in 
most industries and comfort air conditioning installations. Also most 
of all occur when demand for electricity power is the highest - which 
means when electricity tariffs are the highest. Thermal storage and 
in particular ice storage systems provide an easy solution to reduce 
the energy cost by producing the cooling capacity in periods of 
lower electricity rates, e.g., during the night. Every thermal storage 
system includes an ice accumulator, a feed system and a chilled 
water system. To produce the ice in the ice accumulator either a 
refrigerant or a cold ethylene-glycol water solution can be used. 
Both feed systems have their advantages and disadvantages. The 
design of the ice accumulator unit must meet several criteria, such 
as storage capacity, melt-off capacity, insulation characteristics. In 
the past years ice Storage Systems have been successfully used 
in several types of industries, including dairies, breweries and the 
food industry, as well as in air conditioning installations. (Author) 
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16705 (IE-MOEI-88/0100, pp. 52) Overview and perspective 
of compressed air energy storage technology. Vadasz, P. (Is- 
rael Electric Corp., R&D Div., (Haifa)); Weiner, D. Ministry of 
Energy and Infrastructure, Jerusalem (israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Compressed Air Energy Storage (CAES) applies two proven 
technologies to store off-peak power by compressing air in an un- 
derground reservoir for later expansion through a gas turbine 
during peak and intermediate load demand. The aboveground tur- 
bomachinery is an adapted, more efficient, version of an industrial 
gas turbine while salt dome caverns, abandoned mines or aquifer- 
ous porous media are used as underground reservoirs to store the 
compressed air. Underground gas storage technologies which have 
been used for 70 years by gas companies are applied now for air 
storage in CAES. The technical feasibility, design flexibility and 
economic effectiveness make the CAES technology a very attrac- 
tive option for power storage and generation. A 290 MW CAES 
power plant has operated successfully for the last 10 years in 
Huntorf, West Germany. The erection of a 25 MW CAES power 
plant was expected at the end of 1987 or early 1988 in Sesta, 
Italy. The first unit of a 220 MW (2 x 110 MW) CAES power plant 
for the Alabama Electric Coop. is under construction in Mcintosh, 
Alabama, USA and another 1050 MW (3 x 350 MW) CAES power 
plant is constructed in Donbas, USSR. A short description and 
overview of this technology and its different options is presented. 
The high flexibility of design affords to adapt the plant parameters 
to the specific requirements of a selected system. For this purpose 
advanced analysis techniques are used in connection with state of 
the art methods for the engineering planning process. This places 
the CAES project into the high-tech” domain. Based on the techni- 
cal feasibility and economic soundness studies performed in Israel, 
construction by the Israel Electric Corporation of a 300 MW CAES 
plant by 1993 is under consideration. (author) 


16706 (NEI-DK-257) Compressed air energy storge in 
Denmark. Cowiconsult Raadgivende Ingenioerer A/S, Virum (Den- 
mark); Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Energiteknik. Dec 1989. 77p. (In Danish). Contract EM-1443/87-12. 
Order Number DE90748439. Available from NTIS (US Sales Only), 
PC AOS/MF A01. 

EFP-87. 

Possibilities for use of aquifers in the Danish underground for 
storage of compressed air are investigated. The compressed air is 
to be used when operating a turbine plant for electric power gener- 
ation. The storage method is especially attractive in connection 
with turbines. If the electricity price in peak load periods is 2-4 
times higher than in normal periods the proposed operation method 
will be economically favourable. A simplified storage model, from 
which limits for reservoir technical parameters are derivable, is es- 
tablished. The parameters can form the basis for selection of 
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aquifers for storage of compressed air. In Denmark suitable locali- 
ties are found consisting of sand formations or in fractured lime 
structures. (BN) 28 refs. 
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16707 (IE-MOEI-88/0100, pp. 37) Experimental study on 
energy conservation in a seasonal heat storage in the ground. 
Hardy, M. (Commission of the European Communities, Joint Re- 
search Centre, Ispra (VA), Italy); de Giorgi, G. Ministry of Energy 
and Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: 
Energy 88: 2. International congress and exhibition on energy, 
Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available trom 
COSTI P.O.B 20125, TEL-AVIV 61201. 

This paper concerns a system of heat conservation in the 
ground. The main part of the seasonal heat storage is constituted 
by a volume of 3,000 m® of the ground (silt-clay) thermally isolated 
at the upper surface and heated through 36 vertical steel tubes, 10 
m long and 0.2 m diameter, which are placed in a square net with 
a spacing of 2.5 m. A heating pin, inside which a heat transfer fluid 
is circulating, dives into each of these tubes, filled with a buffer 
fluid. These pipes are supplied by three concentric and separate 
circuits, used for heat charge and discharge according to a definite 
strategy. The heating circuit is constituted by 180 m* of solar col- 
lectors. The circuit of heat use is simulated by a heat exchanger 
and a water to water heat pump. After three cycles of charging and 
discharging of the stored heat, the aims of this study are showed: 
verification of the technological reliability of the chosen solutions, 
definition of adequate measuring techniques and monitoring 
procedures, and the evolution of the thermal performance with intro- 
duction of a graphic visualization of the thermal equilibria. (Author) 
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16708 (AD-A-213755/2/XAB) High-energy-density recharge- 
able battery. Phase 2. (Lithium-metal sulfide development). 
Final report, Mar 1982-February 1984. Barlow, G. Gould, Inc., 
Rolling Meadows, IL (USA). Gould Research Center. May 1985. 
134p. Available from NTIS, PC A07/MF A01. 

This investigation of high-energy-density rechargeable batteries 
attempts to advance the development of high-temperature electro- 
chemical systems and assess their suitability for military satellite 
missions in geosynchronous and mid-altitude orbits. A 5-plate, 
monopolar, lithium alloy, iron monosulfide cell used in EV's was 
first considered. These cells performed far below the goal of 100 
Wh/kg and were therefore modified to a 7-plate, 100 Ah, lithium- 
aluminum-silicon alloy negative electrode, iron monosulfide positive 
electrode, magnesium powder separator, and ternary lithium halide 
electrolyte. After optimization of level | cells, two approaches were 
employed for subsequent cell designs. One was a stable iron disul- 
fide positive electrode developed for incorporation into a monopolar 
cell. The other was the development of a bipolar-cell design. Re- 
sults of a lithium iron sulfide test showed a 100 Wh/kg, one-hour 
discharge cell is not possible. However, cycle life was increased to 
1500, and performance did not degrade after the freeze-thaw rou- 
tine. The Li-AL-Si alloy negative electrode is less prone to capacity 
loss with cycling when operated at high current densities than a Li- 
AL electrode. Above 350 C the iron disulfide electrode showed 
rapid upper-plateau capacity decline rate. Overall performance 
achieved was inadequate for a main power source in geosyn- 
chronous and mid-altitude orbiting military satellites. 


16709 (PB-90-853805/XAB) High-energy-density batteries. 
January 1975-November 1989 (Citations from the INSPEC: 





Information Services for the Physics and Engineering Commu- 
nities data base). Report for January 1975-November 1989. 
National Technical Information Service, Springfield, VA (USA). Dec 
1989. 61p. Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning high-energy- 
density electric batteries. Battery-electrolyte materials such as 
sodium-sulfur, lithium-aluminum, nickel-cadmium, lithium-thionyl, 
lithium-lead, sodium-sodiumpolysulfide, nickel-iron, nickel-zinc, and 
alkali-sulfur are examined. Test methods for these high-energy bat- 
teries are discussed. Molten salt electrochemical studies for 
high-energy cells are included. Military applications are also pre- 
sented. (Contains 99 citations fully indexed and including a title 
list.) 


16710 (PSI-89-05647) A low cost, microprocessor-based 
battery charge controller: Final report. Pulfrey, D.L. (Pulfrey So- 
lar Inc., Vancouver, BC (Canada)); Hacker, J. Pulfrey Solar, Inc., 
Vancouver, BC (Canada). [1990]. 63p. Contract EMR 23216-6- 
6109/01-SZ. (MICROLOG-89-05647). Available from PC Energy, 
Mines and Resources Canada, Communications Branch, 580 Booth 
St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This report describes the design, construction, testing, and evalu- 
ation of a microprocessor-based battery charge controller that uses 
charge integration as the method of battery state-of-charge estima- 
tion. The controller is intended for use in medium-size (100-1000W) 
photovoltaic systems that employ 12V lead-acid batteries for charge 
storage. The controller regulates the charge fiow to the battery and 
operates in three, automatically-determined modes, namely: 
charge, equalize, and float. The prototype controller is modular in 
nature and can handle charge/discharge currents of magnitude up 
to 80A, depending on the number of circuit boards employed. Eval- 
uation tests and field trials have shown the controller to be very 
accurate and reliable. Based on the cost of the prototype, it ap- 
pears that an original equipment manufacturer's selling price of 
$400 for a 40A (S00W) unit may be realistic. 18 figs., 2 tabs. 


16711 (QFJ-89-05630) Draft standard for photovoltaic stor- 
age batteries: Final report. Quail, F.J. (F.J. Quail and Associates, 
Etobicoke, ON (Canada)). Quail (F.J.) and Associates, Etobicoke, 
ON (Canada). 24 Mar 1987. 41p. Contract EMR 23216-6-6111/01- 
SZ. (MICROLOG--89-05630). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A draft standard has been prepared which is intended to supply 
the photovoltaic systems designer with guidelines for use in 
defining storage battery requirements, and to give the battery man- 
ufacturer a response mechanism which matches the defined 
performance needs of the designer. The draft, which is issued for 
critical review and comment only, was prepared by consulting pub- 
lished literature and by reference to designer and manufacturer 
experience. The precision of the battery data is defined in terms of 
a grading system, in which Grade A applies to a storage battery 
designed and constructed specifically for the needs of a photo- 
voltaic system, and tested by an outside agency. Grade E data are 
based purely on analogous and/or theoretical considerations, and 
represent the other extreme of the scale. A standardized method of 
presenting data is outlined, in order that both the designer and 
manufacturer understand the needs on the one hand and the ca- 
pabilities on the other, in terms that are clearly spelled out. A 
glossary of terms unique to photovoltaics technology is included. A 
series of test methods for storage batteries is described for those 
situations where there is a need to verify performance. This stan- 
dard also outlines what is to be included in the storage battery 
manufacturer's manual and establishes labelling requirements. 


16712 (SAND—89-1489) Advanced battery development. 
Diegle, R.B.; McWilliams, J.Y. (eds.). Sandia National Labs., Albu- 
querque, NM (USA). [1989]. 31p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC04- 
76DP00789. Order Number DE90006073. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 
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In order to promote national security by ensuring that the United 
States has an adequate supply of safe, assured, affordable, and 
environmentally acceptable energy, the Storage Batteries Division 
at Sandia National Laboratories (SNL), Albuquerque, is responsible 
for engineering development of advanced rechargeable batteries 
for energy applications. This effort is conducted within the Ex- 
ploratory Battery Technology Development and Testing (ETD) Lead 
center, whose activities are coordinated by staff within the Storage 
Batteries Division. The ETD Project, directed by SNL, is supported 
by the US Department of Energy, Office of Energy Systems Re- 
search, Energy Storage and Distribution Division (DOE/OESD). 
SNL is also responsible for technical management of the Electric 
Vehicle Advanced Battery Systems (EV-ABS) Development Project, 
which is supported by the US Department Of Energy's Office of 
Transportation Systems (OTS). The ETD Project is operated in 
conjunction with the Technology Base Research (TBR) Project, 
which is under the direction of Lawrence Berkeley Laboratory. To- 
gether these two projects seek to: establish the scientific feasibility 
of advanced electrochemical energy storage systems, and conduct 
the initial engineering development on systems suitable for mobile 
and stationary commercial applications. 6 figs. 


16713 Self-discharge and related phenomena in Li-alloy/ 
meta! sulfide cells. Redey, L. (Argonne National Lab., IL (USA). 
Chemical Technology Div.); Marshall, S.L. pp. 935 of The Electro- 
chemical Society Spring meeting (extended abstracts). The 
Electrochemical Society, Pennington, NJ (1989). DOE Contract 
W-31-109-ENG-38. (CONF-890518—: 175. meeting of the Electro- 
chemical Society, Los Angeles, CA (USA), 7-12 May 1989). 

The most plausible explanation of self-discharge in molten- 
electrolyte Li-alloy/metal sulfide cells is that lithium dissolves from 
the negative electrode, diffuses through the electrolyte, and reacts 
chemically with the active material of the positive electrode. The 
activity of the dissolved lithium, a key factor determining the 
self-discharge rate, is linked to the potential of the iithium alloy. Al- 
though the basic principles of the protecting mechanism have been 
elaborated and its feasibility has been demonstrated in various Li- 
alloy/FeS and Li-alloy/FeS. cells, the nature of the various possible 
processes involved and the quantitative relationships between 
them are not completely understood. This paper describes a com- 
bined experimental and theoretical approach to both questions, 
providing information that will be incorporated into engineering de- 
signs of cell and battery systems. 


16714 Advanced power sources for electric vehicles and 
stationary energy storage systems. Cairns, EJ. (Lawrence 
Berkeley Lab., CA (USA)); McLarnon, F.R. pp. 935 of The Electro- 
chemical Society Spring meeting (extended abstracts). The 
Electrochemical Society, Pennington, NJ (1989). (CONF-890518—: 
175. meeting of the Electrochemical Society, Los Angeles, CA 
(USA), 7-12 May 1989). 

The Pb/H2SO,4/PbO2 system has been in use for both electric 
vehicle (EV) propulsion and stationary energy storage (SES). For 
electric vehicles, simplicity and compactness are very important. 
This favors non-flow batteries such as Fe/NiOOH and Zn/NiOOH. 
Other ambient-temperature systems under active consideration 
include Zn/Air, and Zn/Bro. It is necessary to consider elevated- 
temperature systems for higher-performance and longer-range 
Ev’s. The leading high-temperature battery is Na/S, however, Na/ 
NiClz, Li alloy/FeS, and Li alloy/FeS2 batteries are also serious 
contenders. Stationary energy storage systems may make use of 
flow batteries such as Zn/Br2, as well as high-efficiency batteries 
such as Na/S, Na/FeCl, and Li alloy/FeS,. It is unlikely that lower- 
efficiency systems such as those with air electrodes will be 
attractive for SES, where efficiency is important. A status report is 
given on all of the leading advanced batteries for EV and SES 
applications. Comparisons are made to other energy storage tech- 
nologies, including pumped hydroelectric, compressed air, 
flywheels, hydrogen, magnetic, and thermal energy storage. Em- 
phasis is placed upon recent progress and problems remaining to 
be solved. 
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16715 (BGUN-ASCU-87-13, pp. 13-24) Israel's energy pol 
icy: an overview. Shachal, M. (Ministry of Energy & Infrastructure, 
Jerusaiem, (Israel)). Ben-Gurion Univ. of the Negev, Sde Boger 
(israel). J. Blaustein Inst. for Desert Research. 1987. (CONF- 
8702183-: 2. Sede Boger symposium on solar electricity 
production, Sede Boger (israel), 25 Feb 1987). In Proceedings of 
the second Sede Boger symposium on solar electricity production. 
Available from COST]! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Israel imports about 97% of its energy and its main indigenous 
fossil fuel resource , oil shale, is not yet economically exploitable. 
israel aims to improve the efficiency of its energy sector, by in- 
creased competition and reduced government intervention. The 
introduction of coal will diversify Israel's energy sources and, by 
the end of the century, coal will supply 30% of the total energy, 
70% of the electricity. Further reduction of Israel's dependence on 
imported fuels will be achieved through development of renewable 
energy sources such as solar energy. Over 70% of Israeli homes 
already have solar water heaters, which have reduced the national 
electricity bill by 6.5%. The 3 MW solar tower at the Weizmann 
Institute in Rehovot will contribute to long term solar energy devel- 
opment, while the Ben-Gurion Solar Electricity Technology Test 
Center will enable systems for the near future to be tested and 
comparatively evaluated. Other Israeli renewable energy research 
involves wind energy and biomass, and solar energy development 
which is not represented at the Ben-Gurion Center includes solar 
ponds. The solar pond power station at Beit HaAravah was con- 
nected to the national grid in 1984. Israel's work in developing 


renewable energy resources is of great interest to third-world, de- 
veloping countnes and Israel is prepared to contribute to their 
development through cooperative projects and through the estab- 
lishment of an international fund. (RP) 


16716 (BGUN-ASCU-87-13, pp. 25-33) Israel's policy in en- 
ergy research, development and demonstration. Arad, N. 
(Ministry of Energy & Infrastructure, Jerusalem, (Israel)). Ben- 
Gurion Univ. of the Negev, Sde Boger (Israel). J. Blaustein Inst. for 
Desert Research. 1987. (CONF-8702183-: 2. Sede Boger sympo- 
sium on solar electricity production, Sede Boger (israel), 25 Feb 
1987). In Proceedings of the second Sede Boger symposium on 
solar electricity production. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Order with complete bibliographic information. 

The main aims of Israel's energy policy are to reduce national 
dependence on imported fuels and to minimize the cost of energy. 
Consistent with these aims, Israel's energy R&D concentrates on: 
promotion of research in which Israel possesses expertise, devel- 
opment of technologies which will contribute to the utilization of 
indigenous energy resources, improving and adapting existing 
technologies to local needs, promotion of centers of excellence 
within existing institutions and companies and continuous monitor- 
ing of worldwide developments. Israel's Ministry of Energy and 
Infrastructure appropriated over 85% of its R&D budget to applied 
research and to the demonstration of novel technologies which 
show the promise of commercial exploitation within 10 years. Gov- 
ernment funding for energy R&D projects depends on: their 
potential contributions to Israel's energy balance and science and 
technology, their chance of success, the likely development time- 
scale and the amount of funding needed. The Government allows 
100% funding for basic research activities and their infrastructure, 
80% funding for national projects with a substantial potential impact 
on the national energy economy, up to 50% funding for industrial 
development, and up to 30% funding for industrial demonstration 
projects. The main areas of development in the next 10 years will 
be oil shale fired electricity production, wind energy, solar conver- 
tors and biomass. (RP) 
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16717 (IE-MOEI-88/0100, pp. 97) Energy policy in Brazil 
and the southern American countries. Goldemberg, J. (Univ. of 
Sao Paulo, (Brazil)); Marcovitch, J. Ministry of Energy and Infra- 
structure, Jerusalem (israel). Jun 1988. (CONF-880609-: Energy 
88: 2. International congress and exhibition on energy, Tiberias (Is- 
rael), 5-10 Jun 1988). In Energy 88 The 2nd intemational 
congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

External debts and lack of new investments necessitate a new 
energy policy for the region. The problem differs from the usual one 
of developing countries, in that it is not a supply problem, since 
South America has abundant reserves of oil, hydropower, coal, 
natural gas and biomass. Also, the traditional idea that progress de- 
pends on increasing energy consumption is no longer valid, since 
the per capita energy use in OECD countries fell by 6%, while their 
gross domestic products grew by 21%, between 1973-1985. This 
was due to the introduction of conservation technologies, which are 
available for early introduction into the development process of de- 
veloping countries. South America requires a regionally integrated 
demand side approach to enable the region’s resources to be de- 
veloped and exploited, with minimum investment. (RP) 
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Refer also to citation(s) 15976, 15990, 15991, 15992, 15993, 
15994, 15995, 16219, 16732, 16749, 16788, 16801, 16802, 17914, 
18085, 19142, 19143 


16718 (DOE/EIA-M035(87)) Documentation for the State 
Energy Price and ture Data System 1970-1987: 
Diskettes. USDOE Energy Information Administration, Washington, 
DC (USA). Oct 1989. 18p. Sponsored by U.S. DOE Energy Infor- 
mation Administration. Order Number DE90005830. Available from 
NTIS, PC A03/MF A01 - GPO - OSTI; GPO Dep. 

The State Energy Price and Expenditure Data System 
(SEPEDS) is the database that supports the “State Energy Price 
and Expenditure Report 1987” (SEPER). The SEPEDS diskettes 
contain annual energy price and expenditure estimated for 1970- 
1987. The State data are grouped with one Census Region per 
diskette. In addition to the States in the Region, each diskette con- 
tains data utility programs which will format the data for use by the 
most widely used spreadsheet and database software products. 


16719 (DOE/HG-0003) A report on state expenditures of 
oll overcharges. USDOE Denver Support Office, Lakewood, CO 
(USA). Jan 1990. 161p. Sponsored by U.S. DOE Management & 
Administration. Order Number DE90006946. Available from NTIS, 
PC AO8/MF A01 - OSTI; GPO Dep. 

Before the enactment of the Petroleum Overcharge Distribution 
and Restitution Act of 1986 (PODRA), the Department of Energy's 
Office of Hearings and Appeals (OHA) issued orders directing that 
$76 million plus interest in unclaimed consent order funds be re- 
funded through state governments for indirect restitution to persons 
injured by oil overcharges. To date, $73 million in “second-stage” 
refunds has been distributed in proceedings under OHA's refund 
regulations. Another $20 million remains to be disbursed. Before 
approving disbursements of second-stage refunds to the states, 
OHA requires the submission of restitutionary plans, to determine 
whether the proposed expenditures would benefit injured persons. 
In November 1988, OHA entered into a Memorandum of Under- 
standing with DOE’s Denver Support Office (DSO) to conduct a 
limited review of second-stage projects in ten representative states. 
The DSO was chosen for the task because its staff had similar ex- 
perience reviewing DOE’s State Energy Conservation Program. 
The reviewers were directed to assess the level of restitution to in- 
jured persons achieved by the projects, test the nature of the 
states’ financial administration and technical management of the 
projects, and verify that they had been implemented as approved. 
The reviews took place in two groups of five states, which were se- 
lected on the basis of three factors: (1) amounts of second-stage 





refunds received; (2) types of projects undertaken; and (3) geo- 
graphical diversity. Results are presented. 


16720 (IE-MOEI-88/0100, pp. 35) Peak power demand in an 
apartment building: a case study of air conditioner use. Kemp- 
ton, W. (Princeton Univ., Energy & Environmental Studies Center, 
NJ, USA); McGarity, A.E.; Feuermann, D. Ministry of Energy and 
Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The operations of 13 air conditioners were monitored over a 
cooling season in 8 apartments of a 62 unit apartment building in 
Trenton, NJ, USA. The effect of air conditioner use on peak elec- 
tricity consumption was studied and shown to be a dominant 
factor. The peakedness of the electric load was found to be 
strongly affected by user behavior. Interviews with the tenants re- 
vealed that, even though cost of electricity is included in the rent, a 
number of non-economic factors limits the use of air conditioners. 
Ambient temperature and time of day were observed to have major 
effects on the occupant’s decision to turn air conditioners on or off. 
Energy consumption by apartment for cooling varied by two orders 
of magnitude. Average comfort temperatures, during air conditioner 
operation, were found to range between 22.2-28 C. (Author) 


16721 (IE-MOEI-88/0100, pp. 41) Public acceptance of 
energy technologies. Kohn, M. (Energy Commission of the inter- 
national Chamber of Commerce (ICC), Paris/Zurich). Ministry of 
Energy and infrastructure, Jerusalem (israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The mounting resistance of the public, especially in industrialized 
countries, towards the introduction of new energy technologies and 
the realization and operation of energy producing facilities is dis- 
cussed. The causes and reasons for this intriguing societal 
problem and its political and economic consequences are ana- 
lyzed. To overcome this negative reaction and to close the 
credibility gap between the technologists and the society, public 
understanding must be improved. This is a topic not only for the 
politicians, but also for the energy expert and manager. A series of 
recommendations to the energy business community, on how pub- 
lic acceptance could be promoted, are described. (Author) 


16722 (IE-MOEI-88/0100, pp. 88) A case study of inte- 
grated urban energy planning. Zankel, H. (Energiebeauftragter 
der Steiermaerkischen Lanesregierung, Graz, (Austria)). Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The Kalwang (Austria) parish council prepared a village inte- 
grated energy management concept, in preparation for evaluating 
an offered supply of natural gas. The concept was based on the 
Styrian provincial energy plan and a manual of urban energy con- 
cepts. The main features of the urban energy concepts are: the 
1987 energy balance of the village for all consuming sectors except 
transport, options and strategies for reducing energy consumption 
in the residential and public sector, options for residential heating 
supply and their impact on energy costs, the regional economy and 
air pollution emissions. Two particularly interesting recommenda- 
tions of the energy concept are improvement of buildings insulation 
and replacement of individual space heating by district heating. A 
district heating system will be installed instead of the natural gas 
system, and locally available bark will be used as fuel. A local com- 
pany will provide both district heating and assistance in improving 
buildings insulation. The realization of the energy concept will re- 
duce the emission of air pollutants by nearly 50% and will reduce 
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Kalwang’s energy demand by about one third. The regional econ- 
omy will benefit through the constant market for biomass and the 
local investments in district heating and home improvements. (RP) 


16723 (IE-MOE!-88/0100, pp. 89) Energy and balance of 
payments. Bronicki, L.Y. (Ormat Turbines Ltd., Yavne, (Israel)). 
Ministry of Energy and Infrastructure, Jerusalem (Israel). Jun 1988. 
(CONF-880609—: Energy 88: 2. International congress and exhibi- 
tion on energy, Tiberias (Israel), 5-10 Jun 1988). in Energy 88. The 
2nd international congress and exhibition on energy. Abstracts. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The importance of energy in the short and long term balance of 
payments problems stands out when we relate the ratio of energy 
imports/merchandise exports to the balance of payments. Even 
now, with reduced oil prices, this ratio is close to 50% for a very 
large number of countries, as can be seen in the 1987 World De- 
velopment Report of the World Bank. In most of the countries with 
an energy import to merchandise export ratio of more than 30%, 
the energy imports are about equal to or even larger than the 
deficit. The acuity of the problem is compounded by the fact that 
the merchandise exports are elastic in nature because of evolving 
markets and prices, while the energy imports are mostly inelastic. 
Here the role of developing locally available, generally renewable, 
energy resources (at least for the basic most inelastic require- 
ments) is of utmost importance for the long term stability of many, 
especially in the developing nations. (author) 


16724  (IE-MOE/-88/0100, pp. 110) Energy, ethics & com- 
mon sense. DeSimone, P. (Malibu Energy Systems, CA, (USA)). 
Ministry of Energy and Infrastructure, Jerusalem (israel). Jun 1988. 
(CONF-880609—: Energy 88: 2. International congress and exhibi- 
tion on energy, Tiberias (israel), 5-10 Jun 1988). in Energy 88. The 
2nd international congress and exhibition on energy. Abstracts. 
Available trom COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

International energy cooperation necessitates the delineation of 
common international energy goals and the discovery of a means 
for achieving these goals. The first of two primary goals, which cur- 
rently demand attention, is the promotion of more efficient energy 
use, regardless of the energy source. Aspects of this process in- 
clude improvements to energy systems design, matching of energy 
needs with energy types, reducing frivolous energy use. The sec- 
ond goal should be the gradual replacement of fossil fuels as a 
primary energy source. Fossil fuels, which are unreliable, finite and 
ecologically deleterious, should be replaced by renewable sources 
appropriate to each country’s needs and resources. Industrialized 
nations should lead the way. The realities of supply and demand 
have driven progress toward both of the above goals. The present 
challenge is to achieve them before drastic measures become un- 
avoidable. The consciousness of the general public regarding 
these issues must be aroused and political pressures need to be 
applied to energy decision makers. The free flow of technology is 
essential for rapid evolution of fossil fuel alternatives. A form of en- 
ergy ethics needs to evolve, whereby decisions are made, not 
solely for economic reasons but also for the long-term good of the 
planet and its inhabitants. (RP) 


16725 (IE-MOEF-88/0100, pp. 114) Economic realities of 
utilizing renewable energy sources. Dvoskin, D. (Ministry of En- 
ergy & Infrastructure, Jerusalem, (israel)). Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Jun 1988. (CONF-880609—: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Renewable energy sources such as wind, solar, geothermal and 
biomass, have a theoretica! potential of supplying much of the sta- 
tionary energy needs in the world. Until the recent energy price 
declines in 1985 these energy resources were regarded as an 
important solution for the world energy problems. The paper exam- 
ines the socio-economic realities involved in converting renewable 
energy sources to usable energy forms such as electricity and 
heat. The paper explains that these socio-economic realities, such 
as large initial investment and high risk involved are likely to be the 
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main obstacles for their quick and wide utilization in developed an 
developing countries. The paper emphasizes the special role of the 
government wishing to expand the utilization of these resources. 
(author) 


16726 (IE-MOElI-88/0102 vp) Renewable energy projects: 
financing issues and options tor developing countries. Fein- 
stein, C. (World Bank, Industry & Energy Dept., Household Energy 
Unit, Washington, DC, (USA)). Ministry of Energy and infrastruc- 
ture, Jerusalem (israel). 12 Jun 1988. (CONF-8806247-: 
International workshop on renewable energy in developing coun- 
tries, Kiryat Anavim (israel), 12-17 Jun 1988). In Renewable 
energy in developing countries. An international workshop. Avail- 
able from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The sources of investment in developing countries are analyzed. 
In 1982 the total invested was $114.4 billion, of which $21.4 billion 
was devoted to energy-related projects. Of the $4.02 billion in- 
vested by multilateral development banks in 1983, $0.135 billion 
was directed to new and renewable sources of energy. Among the 
problems of financing renewable energy are the risks arising from 
lack of experience, unknown social acceptability, the diffuse nature 
of the resources and consequent lack of possible economies of 
scale, the non-monetized treatment of traditionally exploited renew- 
able energy resources and the problem of comparing economic 
with social criteria of benefits. Investment categories can be de- 
scribed as: (a) high capital intensity/low technology, such as 
hydroelectric and wet rock geothermal power, (b) high capital in- 
tensity/high technology, such as solar electric, wind, etc., and (c) 
low capital intensity/iow technology, such as wood-burning stoves. 
The diversity of public and private sources of finance is discussed 
and the role of the World Bank/UN Development Program's Energy 
Sector Management Assistance Program (ESMAP) in evaluating 
potential targets for investment is emphasized. ESMAP is espe- 
cially concerned with the application of renewable energy 
technologies in the rural and household sectors, which provide a 
vehicle for the inclusion of initiatives based on such technologies 
into national energy strategies and investment plans. (RP) 5 tabs. 
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Refer also to citation(s) 15990, 15991, 15992, 15993, 15994, 
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16727 (ADRP-89-04246) Alberta Government/industry Acid 
Deposition Research Program: Final report. April 1, 1988 to 
March 31, 1989. Acid Deposition Research Program, Calgary, AB 
(Canada). [1989]. 27p. (MICROLOG-—89-04246). Available from PC 
Alberta Legislative Library, 216 Legislature Bidg., Edmonton, AB, 
CAN T5K 2B6; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

The Acid Deposition Research Program (ADRP) was formed 6 
years ago on a foundation of 10 years of work by government, in- 
dustry and the public on the complex questions related to 
acid-forming emissions. The program aimed at comprehensive un- 
derstanding of the effects and consequences of acid-forming gases 
on the environment of Alberta. This final report presents highlights 
of the work undertaken in 3 areas: funding of a study of Pincher 
Creek residents in 1985-86 on the health impacts of sour gas plant 
emissions; a study from 1985-88 on the present and potential ef- 
fects of acid deposition on the environment of Alberta; and a 
feasability study from 1985-86 to determine whether it was possible 
to do further research into the occupational exposure of workers in 
Alberta’s sweet gas, sour gas and thermal plants. Appendices pro- 
vide the objectives of the Program, membership and percentage 
participation, members of the committee in 1988-89, and a list of 
the sites for research and the scientific study team. The back- 
ground to the biophysical research study and its recommendations 
for vegetation, soils, surface waters, and air quality is given, along 
with a special report from the Public Advisory Board with its recom- 
mendations in science, policy and legislation, and social issues. 
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Members of the organization, a list of research reports published, 
and a statement of income and expenditures are included 


16728 (BES—89-06109) Norman Wells Research and Moni- 
toring Program: Fifth annual summary report. Boreal Ecology 
Services Ltd., Yellowknife, NT (Canada). Apr 1988. 224p. 
(MICROLOG-89-06109). Available from PC Boreal Institute of 
Northern Studies, CW401 Biological Sciences Building, University 
of Alberta, Edmonton, AB, CAN T6G 2E9; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

The Environmental Assessment Panel examining the Norman 
Wells Oilfield Expansion and Pipeline Project reported its findings 
in January 1981. Numerous recommendations were made regard- 
ing research and monitoring of the effects of oilfield and pipeline 
construction and operations. In September of 1982, a Working 
Group was established to develop and implement a research and 
monitoring program and to establish priorities. This 5th annual 
report summarizes the cumulative results of the research and mon- 
itoring project conducted to date. Since most of the projects have 
been completed, it is expected that this will be the last annual re- 
port. The report discusses the Interprovincial Pipe Line (NW) Ltd. 
monitoring program; environmental baseline studies conducted; is- 
land monitoring; the environmental effects of disturbances in the 
subArctic; Mackenzie river contaminants pathways; Mackenzie 
River baseline monitoring of petroleum hydrocarbons; fish quality 
and biological condition; aquatic monitoring; snow goose habitat 
use; raptor monitoring program; wildlife disturbance monitoring, 
and renewable resource harvest monitoring. For each of these pro- 
grams, the report gives the agency responsible, the start-up date, 
the objectives, the locations, the results to date, conclusion/ 
recommendations, future studies, reports available, and contacts. 


16729 (CANWEC-—CE02831) Energy tor tomorrow. Division 
2: Energy and the environment: Session 2.2: Environmental 
assessments: air, water, land. L'energie pour demain. Division 2: 
L'energie et l'environnement. Canadian National Committee, World 
Energy Conference, Ottawa, ON (Canada). 1989. vp. (CONF- 
89090i-—: 14. world energy conference, Montreal (Canada), 17-22 
Sep 1989; CE-02831). Available from Canadian National Commit- 
tee World Energy Conference, Suite 305, 130 Albert Street, 
Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

This document presents papers given at the Congress focusing 
on environmental assessments of air, water and land. Coverage in- 
cludes risk perception and risk management; the environmental 
costs of electric power production and consumption; energy and 
environmental policies; environmental impact management; and an 
evaluation of biological and conventional pollution monitors. Sepa- 
rate abstracts havebeen prepared for 12 papers. 


16730 (CANWEC-CE02831, pp. 22) Environmental impact 
assessment of power plants: Issues to be solved: Report 
2.2.7. . Nagaoka, Masaharu (Tokyo Electric Power Co., Inc. 
(Japan)); Itoh, Masamichi; Kawai, Hideharu. Canadian National 
Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. (CONF-890901—: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02831). In Energy for tomorrow. 
Division 2: Energy and the environment: Session 2.2: Environmen- 
tal assessments: air, water, land. Available from Canadian 
National Committee World Energy Conference, Suite 305, 130 Al- 
bert Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 
Since 1973 when the Japanese Ministry of International Trade 
and Industry gave the first administrative guidance in environmen- 
tal impact assessment for power plant siting in Japan, it has been 
a requirement that all mew power plants larger than 150 mega- 
watts conduct such an assessment. Environmental impact 
assessment along with proper environmental control measures are 
essential in smoothly siting new power plants. This report dis- 
cusses some of the recent measures for solving problems in siting 
of coal-fired plants, as well as siting power plants in urban areas. 
Among the major technical projects to be solved are the develop- 
ment of a new technique to more closely and accurately predict the 
dispersion of pollutants in the air, and more objective prediction of 
the effects of thermal effluents. In addition, efforts must be made to 





successfully approach global environmental problems, specifically 
acid rain and greenhouse effects. 4 figs., 4 tabs. 


16731 (CANWEC-—CE02831, pp. 23) Multiobjective strate- 
gies for energy system and ecological environment in Taiwan: 
Application of multiobjective decision process: Report 2.2.6. . 
Tzeng Gwohshiung (National Chiao-Tung Univ., Taiwan (China)); 
Lin Chienyuan; Teng Junnyuan; Tsaur Shenghshiung. Canadian 
National Committee, World Energy Conference, Ottawa, ON 
(Canada). 1989. (CONF-890901-: 14. world energy conference, 
Montreal (Canada), 17-22 Sep 1989; CE-02831). In Energy for to- 
morrow. Division 2: Energy and the environment: Session 2.2: 
Environmental assessments: air, water, land. Available from Cana- 
dian National Committee World Energy Conference, Suite 305, 130 
Albert Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

Taiwan has experienced rapid economic growth from 1970-86, 
with a comparable increase in energy consumption. This paper 
uses the concepts of a trade-off between the demand for energy 
and the tolerance of its polluting emissions versus the maximiza- 
tion of energy efficiency and the minimization of ecological 
environmental impacts by changing the industrial structure. The 
multiobjective decision process is selected to adjust the energy 
system to cope with the ecologically desirable indices for living 
standards, a strategic model is constructed to coordinate the en- 
ergy system and the environment under various socio-economic 
constraints. Pareto’s optimal solutions (i.e., sets of non-inferior so- 
lutions) are obtained by applying the multiobjective decision-making 
process and strategic priorities in optimizing the energy system. 
Optimal solutions can be obtained by employing the analytical hier- 
archical process method. Such prioritized strategies will lead to an 
efficient use of energy system with a high quality environment in 
the future. 11 refs., 3 figs., 4 tabs. 


16732 (CANWEC-CE02831, pp. 18) Integration of energy 
and environmental policies in Canada and other OECD [Orga- 
nization tor Economic Cooperation and Development 
Countries}: Report 2.2.3. . Hollins, J.G. (Environment Canada 
(Canada)); Leggett, J. Canadian National Committee, World En- 
ergy Conference, Ottawa, ON (Canada). 1989. (CONF-890901-: 
14. world energy conference, Montreal (Canada), 17-22 Sep 1989; 
CE-02831). in Energy for tomorrow. Division 2: Energy and the 
environment: Session 2.2: Environmental assessments: air, water, 
land. Available from Canadian National Committee World Energy 
Conference, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 
5G4. Prices: $125.00 CAN. 

Environmental considerations have moved in the past few years 
from a peripheral role in the formulation of energy policies and pro- 
grammes in Canada and other OECD countries to a more central 
role, and are likely to become even more important in the future. It 
is common practice in OECD countries to conduct environmental 
assessments of major energy projects before they are built. It is 
experience in conducting such assessments, that has brought out 
the need to factor environmental considerations into the energy 
policies that lead to projects. Since there exists a substantial imbal- 
ance between the quantity and quality of environmental information 
compared to energy information, particularly on the international 
level, further development of the practice of reporting on the state 
of the environment, combined with systems analysis involving both 
energy, economic and environmental parameters, could contribute 
to the formulation of better policy and programs. Attention to envi- 
ronmental requirements in energy and other sectors often leads to 
greater overall efficiency in energy and other industrial processes, 
and larger profits for those who 10 recognize the mutual benefits. It 
is important to take a broader approach that addresses energy 
supply as one component of a system that should sustainably pro- 
duce goods and services for humankind. 


16733 (CANWEC—CE02831, pp. 16) Risk perception and 
risk management: Report 2.2.1. . Ortwin, R. (Clark Univ., 
Worcester, MA (USA)). Canadian National Committee, World En- 
ergy Conference, Ottawa, ON (Canada). 1989. (CONF-890901—: 
14. world energy conference, Montreal (Canada), 17-22 Sep 1989; 
CE-02831). In Energy for tomorrow. Division 2: Energy and the 
environment: Session 2.2: Environmental assessments: air, water, 
land. Available from Canadian National Committee World Energy 
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Conference, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 
5G4. Prices: $125.00 CAN. 

While experts confine the term risk to a combination of magnitude 
and probability of adverse effects, laypersons associate with risk a 
variety of criteria, such as voluntariness, possibility of personal 
control, familiarity, and others. The better our knowledge about the 
risk perception processes, the more we are able to improve our 
risk management skills. Responsive and rational approaches to risk 
management skills. Responsive and rational approaches to risk 
management should include the results of risk perception studies in 
two ways: First, management has to address the concerns of the 
affected public and find policy options that reflect these concerns; 
secondly, risk reduction or mitigation should be tailored towards 
the goal of meeting not only the risk minimization objective but also 
the implicit criteria of risk characteristics that matter to the public. If 
these criteria are in conflict with each other, tradeoffs have to be 
make and justified through legitimate instruments of conflict resolu- 
tion. Risk perception studies can help to identify public concerns 
and shape the arena for conflict resolution. In addition, risk percep- 
tion studies offer valuable insights for designing and implementing 
risk communication programs. 24 refs., 1 tab. 


16734 (DOE/EH-0117) Tiger Team Assessment of the 
Mound Plant, Miamisburg, Ohio. USDOE, Washington, DC 
(USA). Dec 1989. 400p. Sponsored by U.S. DOE Environment 
Health & Safety. Order Number DE90005756. Available from NTIS, 
PC A17/MF A01 - OSTI; GPO Dep. 

This document contains the final findings identified during the 
Tiger Team Assessment of the US Department of Energy's (DOE's) 
Mound Plant in Miamisburg, Ohio, conducted between October 10 
and November 2, 1989. The scope of the assessment of the 
Mound Plant was comprehensive, covering areas of environment, 
safety, and health (ES&H) activities, including compliance with ap- 
plicable Federal, state, and local regulations, requirements, 
permits, agreements, orders, consent decrees, and DOE ES&H Or- 
ders. The assessment included an evaluation of the adequacy and 
effectiveness of DOE and site contractor management, organiza- 
tion, and administration of the ES&H programs at the Mound Plant. 
4 figs., 5 tabs. 


16735 (EMR/TE-86-4) Incremental cost to Canadians of 
the proposed heavy duty engine regulations to limit emissions 
from trucks and buses. Department of Energy, Mines and Re- 
sources, Ottawa, ON (Canada). Transportation Energy Div. [1989]. 
80p. (MICROLOG—89-05367). Available from PC Energy, Mines 
and Resources Canada, Communications Branch, 580 Booth St., 
Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The purpose of this report is to provide a forcast of the incre- 
mental cost to Canada for the years 1990 to 2000, based on the 
allocations of resources, of implementing standards limiting 
emissions from trucks and buses having a gross vehicle weight ex- 
ceeding 8500 pounds. Regulatory options examined include: no 
change from existing options; adoption of US 1988 regulations in 
1989 and adoption of US 1994 regulations in 1995. Costs are ana- 
lyzed for diesel and gasoline powered trucks and for buses using 
diesel, propane, natural gas or methanol fuels. The annual costs of 
implementing US 1988 regulations for gasoline powered trucks is 
expected to total $357 million. The cost of implementing the 1994 
regulations will rise to $493 million. For diesel trucks, the analysis 
forcasts a reduction in cost to Canadian truckers of about $477 
million for the case of no regulatory change mainly as a result of 
expected equipment improvements. The proposed 1989 standards 
will cause an increase cost of $141 total. The proposed 1995 stan- 
dards would result in a total increase cost of $1.4 billion. For buses 
the excess costs expected for the years 1990 to 2000 will be $312 
million if the proposed 1989 regulations were implemented and 
$900 million if the 1995 regulations are implemented. 4 figs. 21 
tabs. 


16736 (HAZ-CE-02856) Haztech Canada Edmonton ‘89: 
Environmental control/hazardous waste management confer- 
ence proceedings. Haztech Canada, Edmonton, AB (Canada). 
1989. 435p. (CONF-8910137-: Hazardous waste management 
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conference, Banff (Canada), 10-11 Oct 1989; CE-02856). Avail- 
able from Haztech Canada, 4936-87th St., no. 26, Edmonton, AB, 
CAN T6E 5W3. Prices: $50.00 CAN. 

Individual papers in scope for the data base are processed sep- 
arately. (DLC) 


16737 (INIS-mf-12051) Energy and the public. Country re- 
port FRG. Arbeiten zur Risiko-Kommunikation. Wiedemann, P.M.; 
Jungermann, H. Kernforschungsaniage Juelich G.m.b.H. (Ger- 
many, F.R.). Programmgruppe Technik und Geselischaft. Mar 
1989. 42p. Order Number DE90748737. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

The shares of the various energy sources in the primary energy 
supply have changed considerably from 1973 to 1987. The public 
became aware of the risk associated with unconstrained economic 
and technological development. Air and water pollution, forest de- 
cline, acid rain, nuclear power and its risks have sensitized the 
population. Energy policy became a controversial social issue. The 
national context, attitudes, beliefs, values, and actions in the FRG 
are discussed. (DG). 


16738 (KFK-4507-B) Environmental impact assessment in 
the member countries of the European Community. Imple- 
menting the EC-Directive: An overview. Coenen, R.; Joerissen, 
J. Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Abt. fuer Angewandte Systemanalyse. Sep 1989. 46p. Order Num- 
ber DE90748702. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The report is based on a study which was carried out by the De- 
partment for Applied Systems Analysis of the Nuclear Research 
Centre Karlsruhe on behalf of the Federal Environmental Agency. 
The report gives an overview of the current state of implementation 
of Environmental Impact Assessment (EIA) in the Member States 
of the European Community. The different concepts of incorporat- 
ing the EC-Directive on EIA of June 27, 1985 into national law are 
analyzed and compared with regard to content, procedural and 
legal requirements. The report documents the state of implementa- 
tion of summer 1988. All EC-Countries are included with the 
exception of Luxembourg. (orig./HP). 


16739 (NBEPC—89-06200) Guidelines for an environmental 
impact assessment of a 150-200 megawatt coal fired generat- 
ing station at Grand Lake: First draft. New Brunswick Electric 
Power Commission, Fredericton, NB (Canada). 8 Aug 1989. 30p. 
(MICROLOG—89-06200). Available from PC New Brunswick Elec- 
tric Power Commission, 515 King St., Fredericton, NB, CAN E3B 
4X1; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

The purpose of this document is to identify important environ- 
mental issues arising from the proposal by The New Brunswick 
Electric Power Commission (N.B. Power) to construct and operate 
a 150-200 MW coal-fired generating station at Grand Lake. In addi- 
tion, the guidelines will provide a general framework fo rconducting 
and Environmental Impact Assessment (EIA). 


16740 (PB-90-122185/XAB) Federal wetlands protection 
under the Clean Water Act: Regulatory ambivalence, intergov- 
ernmental tension, and a call for reform. Blumm, M.C.; Zaleha, 
D.B. Oregon State Univ., Corvallis, OR (USA). Sea Grant Coll. 
Program. 1989. 8ip. (ORESU-R-89-029). Available from NTIS, PC 
AO5/MF A071. 

Currently, regulation is the principal source of wetlands protec- 
tion, and the chief regulatory program is a federal one, authorized 
by section 404 of the Clean Water Act. Section 404 has always 
been controversial. To its critics, the 404 permit program repre- 
sents an unprecedented federal presence in land-use regulation. 
To its defenders, it remains the most effective means of preserving 
the nation’s diminishing wetland resources. The most troublesome 
questions concerning the program’s jurisdictional scope, permit 
criteria, and enforcement are the consequence of a long-held regu- 
latory ambivalence on the part of the permit-issuing entity. The 
authors evaluate the 404 program, its history, its operation, and its 
future. Whereas they suggest a number of administrative reforms, 
they reluctantly recommend that Congress relieve the Corps of En- 
gineers of its permit-issuing responsibilities. 
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16741 (PB-90-125360/XAB) Region 10 environmental indi- 
cators, FY 88 summary. Environmental Protection Agency, 
Seattle, WA (USA). Jun 1989. 172p. (EPA-910/9-89/017). Available 
from NTIS, PC AO8/MF A01. 

See also PB—89-115224. 

The report is EPA Region 10's second annual summary report of 
environmental indicators for air, water, and land media. The Re- 
gion’s programs in air, water, toxics, pesticides, and hazardous 
waste are attempting to characterize their progress in addressing 
environmental pollution via the measures described in the report. 
The FY 88 report builds upon the FY 87 document by adding FY 88 
data, refinements to FY 87 indicators, and several new measures. 


16742 (PB-90-780115/XAB) Enforcement Project Manage- 
ment Handbook. Directive (Final). Booz, Allien and Hamilton, Inc., 
Bethesda, MD (USA). Jul 1989. 508p. Available from NTIS, PC 
A22/MF AOS. 

See also PB—87-183133 and PB—87-183141. 

The publication is a basic reference and training manual to as- 
sist EPA Superfund field personne! (Remedial Project Managers 
and On Scene Coordinators) in planning, negotiating, and manag- 
ing potentially responsible party (PRP) searches and PRP-lead 
actions at Superfund sites. It provides an overview of each phase 
of the Superfund enforcement process and discusses specific roles 
and responsibilities of the RPM/OSC in the process. 


16743 (PB—90-853755/XAB) Water-quality standards for 
states. August 1971-October 1989 (Citations from the NTIS 
data base). Report for August 1871-October 1989. National 
Technical Information Service, Springfield, VA (USA). Dec 1989. 
74p. Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning efforts of states 
and U.S. territories to standardize the quality of residential and 
natural-water sources. These reports survey the minimum water- 
quality standards set forth by individual state legislatures. Major 
emphasis is placed upon residential drinking water quality, and in- 
cludes criteria for industrial pollutants and natural contaminants. 
Some attention is given to wetlands and aquifers as well as to 
water-use laws. This bibliography is useful to all environmentalists 
and state authorities involved in clean-water legislation. (Contains 
166 citations fully indexed and including a title list.) 


16744 (STF-25A88051) A hydrocarbon fire test method. 
Landroe, H. SINTEF, Trondheim (Norway). Mar 1985. 27p. Order 
Number DE90748506. Available from NTIS (US Sales Only), PC 
AO3/MF A01. 

The activity within the oil and gas industry, offshore and onshore, 
led to the fact that a standardized test method simulating a real hy- 
drocarbon fire ought to be established. Research work has been 
performed with the aim of developing a relevant hydrocarbon fire 
test method. The report presents results from corresponding re- 
search work in United States, United Kingdom and Norway as a 
basis for the proposed test method. 5 figs., 2 tabs., 19 refs. (Au- 
thor). 


2904 Energy Resources 


Refer also to citation(s) 16044, 16608, 16716, 16780, 16796, 
18023, 18024 


16745 (AE-1/295) Alberta In the global energy spectrum. 
Alberta Energy, Edmonton, AB (Canada). 1989. 23p. 
(MICROLOG-—89-06140). Available from PC Alberta Dept. of En- 
ergy, Information Centre, 9915 108 St., Edmonton, AB, CAN T5K 
2C9; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

This booklet provides an overview of Alberta’s energy resources. 
It outlines the provincial government's approach to development of 
these resources, briefly describes the roles of various government 
departments and agencies, and summarizes Alberta's international 
energy-related activities. Appendices include the location of Alberta 
offices abroad and government offices. 9 figs. 


16746 (CANWEC-CE02831, pp. 26) Water protection 
through dry cooling and condensation: Report 2.2.4. . 
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Neumann, J.C. Canadian National Committee, World Energy Con- 
ference, Ottawa, ON (Canada). 1989. (CONF-890901-: 14. world 
energy conference, Montreal (Canada), 17-22 Sep 1989; CE- 
02831). In Energy for tomorrow. Division 2: Energy and the 
environment: Session 2.2: Environmental assessments: air, water, 
land. Available from Canadian National Committee World Energy 
Conference, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 
5G4. Prices: $125.00 CAN. 

While energy related infrastructure is currently widely available in 
industrial counties, future infrastructure investments will be primar- 
ily in newly industrialising and developing countries. These 
countries should, from the outset, select technologies that have no 
negative impact on the environment, such as air cooling and 
condensing systems and energy saving technologies. These tech- 
nologies offer the major advantages of independence of location, 
low operating costs and high operating availability. The technolo- 
gies are widely tested and reliable. For both air cooling and 
condensing, the superiority of the elliptical steel finned tube, which 
is not zip galvanized, is presented. The future outlook will be deter- 
mined in many countries by more stringent legislation to conserve 
water and to protect the water resources against contamination by 
harmful substances. This risk is still high with wet or once-through 
cooling technologies, but almost negligible for air cooling. Some in- 
dication to investment cost and trends are given. 15 figs. 


16747 (DOE/CE-0279) Characterization of U.S. energy 
resources and reserves. USDOE Assistant Secretary for Conser- 
vation and Renewable Energy, Washington, DC (USA). Office of 
Research and Technology Integration. Dec 1989. 128p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. Order Number 
DE90006947. Available from NTiS, PC A07/MF A01 - OSTI; GPO 
Dep. 

This report provides a comprehensive overview of the best avail- 
able estimates of the total domestic energy potential within the 
United States. The array of energy sources include those appropri- 
ate for power generation, liquid fuels, and direct heat applications. 
The energy sources examined are: geothermal energy, solar en- 
ergy. biomass energy, wind energy, shale oil, coal, petroleum, 
natural gas, peat, uranium, and hydropower. 37 refs., 7 figs., 59 
tabs. 


16748 (DOE/CH/10093-74) Programs in Renewable En- 
ergy: Fiscal year 1990. Solar Energy Research Inst., Golden, CO 
(USA). Jan 1990. 48p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC02-83CH10093. Order Num- 
ber DE89009489. Available trom NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Our nation faces significant challenges as we enter the 1990s: 
securing a reliable supply of competitively priced energy, improving 
the quality of our environment, and increasing our share of foreign 
markets for goods and services. The US Department of Energy's 
(DOE) Programs in Renewable Energy are working toward meeting 
these challenges by developing the technologies that make use of 
our nation’s largest energy resource: renewable energy. The sun- 
light, wind biomass, flowing water, ocean energy, and geothermal 
energy that make up the renewable energy resource can be found 
throughout our nation. These resources can provide all the forms 
of energy our nation needs: liquid fuels, electricity, and heating 
and cooling. Renewable energy meets about 10% of our need for 
these forms of energy today, yet the potential contribution is many 
times greater. DOE’s Programs in Renewable Energy are working 
side-by-side with American industry to develop the technologies 
that convert renewable energy resources into practical, cost- 
competitive energy. After a decade of progress in research, several 
of these technologies are poised to make large contributions during 
the 1990s and beyond. This booklet provides an overview of the 
renewable energy programs and their plans for FY 1990. Sources 
of additional information are listed at the back of the booklet. 48 
figs., 4 tabs. 


16749 (ME-90-00513) Nova Scotia Dept. of Mines and En- 
ergy annual report. Department of Mines and Energy, NS 
(Canada). 1987. 153p. (MICROLOG—90-00513). Available from PC 
Nova Scotia Dept. of Mines and Energy, Joseph Howe Blidg., PO 
Box 1087, Halifax, N.S., CAN B3J 2X1; MF CANMET/TID, Energy, 


Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 

The mandate of the Nova Scotia Department of Mines and En- 
ergy is the encouragement of research and development leading to 
increased mineral and energy resources and the orderly regulation 
of these activities for the public benefit. This mandate is accom- 
plished by many programs supervised by the divisions of Mineral 
Resources, Mining Engineering, Mineral Development, Energy Re- 
sources, Energy Management, and Administration. This report 
outlines the Department's activities for the year. In the energy field, 
information is presented on offshore petroleum exploration and de- 
velopment, coal exploration, development, and utilization, peatland 
inventory, oil substitution and conservation, energy planning and 
analysis, and programs to conserve energy, increase public aware- 
ness of energy, and develop renewable energy sources. 19 figs., 
19 tabs. 


16750 (TVA-90006648) The biomass energy potential of 
Mississippi. Draper, H.M. (Mississippi Forestry Association, Jack- 
son, MS (USA)); Brooks, R.T. Jr.; Thomas, J.D.; Weaver, L.A. 
Tennessee Valley Authority, Norris, TN (USA). Forest Resources 
Development Program; Mississippi Forestry Association, Jackson, 
MS (USA). Sep 1989. 120p. Sponsored by Tennessee Valley Au- 
thority. Contract 88-123-042. Order Number DE90006648. Available 
from NTIS, PC AO6/MF A01; OSTI; Tennessee Valley Authority, 
Forest Resources Development Program, Norris, TN 37828-2000. 

The current and potential future contribution of biomass energy 
to the energy consumption of Mississippi was estimated through a 
county-level inventory. In 1989, 91 industrial or commercial facili- 
ties were found to burn wood, municipal solid waste, or rice hulls 
for energy, with an estimated energy contribution of 58.7 trillion 
Btu. Other commercial biomass industries found to make contribu- 
tions to Mississippi’s economy were residential wood and ethanol 
fuels. In total, biomass energy is estimated to represent more than 
seven percent of Mississippi's total energy consumption, an 
amount that is twice the national average. Substantial future en- 
ergy resources for the state could come from unused mill residues, 
potential annual forest energy wood, crop residues, livestock and 
poultry wastes, and municipal wastes. Biomass could reasonably 
supply from 20 to 30 percent of the energy needs of Mississippi. 
40 refs., 6 figs., 15 tabs. 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 15920, 16027, 16218, 16246, 16759, 
16942, 17171, 19155 


16751 (EFN-31) To develop new energy technology at the 
universities. Boye, Y. Energiforskningsnaemnden, Stockholm 
(Sweden). Sep 1989. 10ip. (in Swedish). Order Number 
DE90748550. Available from NTIS (US Sales Only), PC A06/MF 
A01. 

This report sums up a project called the integration study. The 
background of the study is the large governmental programme for 
energy R,D and D, which consists of several subprogrammes for 
different supply and conservation techniques. The problem con- 
cerns the proper role assignment for governmental agencies, 
research councils and the universities themselves as regards the 
decisions of funding and direction of energy R and D. The empiri- 
cal basis of the study is the experiences from four R and D-fiekds 
with different opportunities for pursuing R and D-activities inside 
and outside University. The experiences have been collected 
through interviews with researchers and ‘clients’ in the selected R 
and D-fields. General experiences from nearly 15 years of energy 
R and D supported by the governmental programme are described. 
One main conclusion from the analysis of the three case studies is 
that the responsibility of the programme can in many situations be 
moved from the funding authority to the universities without loss of 
the necessary relevance. In every R and D-field it is important to 
define the distribution of the different programme functions be- 
tween the funding agency, the university and other actors. This 
distribution will often be changed when the R and D-field matures. 
Principles in financing sectoral energy R and D are formulated in 
the last chapter. Strategies are needed to strike a good balance 
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between long-term scientific development and short-term utility. It is 
also important to increase the number of academic posts funded 
by the agency and the share of means to projects initiated by uni- 
versity researchers. Evaluations must also be carried out regularly 
of the scientific quality and relevance of the research as well as of 
the agency's way of funding. 


16752 (EFN-33) Energy research in the '90s: An energy 
policy tool or a general source of knowledge?. Lothigius, J.; 
Josefsson, T. Energiforskningsnaemnden, Stockholm (Sweden). 
Oct 1989. 83p. (In Swedish). Order Number DE90748551. Avail- 
able from NTIS (US Sales Only), PC AO5/MF A01. 

The use of energy R and D policy as a tool for the energy policy 
is discussed, in particular coordination with other energy policy 
measures, the ability of the actors on the energy scene to assimi- 
late results from energy research, and whether the energy 
research is far-sighted enough. 


16753 (1E-MOEI-87/0100) ENTEC 87. First Israeli conter- 
ence on technologies in energy. Ministry of Energy and 
infrastructure, Jerusalem (israel). Oct 1987. 13p. (in Hebrew and 
English). (CONF-8710511-: ENTEC 87: 1. Israeli conference on 
technologies in energy, Tel Aviv (israel), 28 Oct 1987). Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstracts of six papers cover the following topics: energy gener- 
ation programs in Israel, to the year 2000, energy conservation and 
control in hotel buildings, internal combustion engine cogeneration 
systems, thermal insulation of solar ponds, thermal insulation mate- 
rials for industrial buildings, exploitation of wind energy in israel and 
the world. Separate abstracts were prepared for 6 lectures. (MR) 


16754 (IE-MOEI-88/0100, pp. 13-14) Energy R&D policy 
and implementation of alternative energy sources in Israel. 
Glueckstern, P. (Ministry of Energy & Infrastructure, Jerusalem, (Is- 
rael)). Ministry of Energy and Infrastructure, Jerusalem (Israel). Jun 
1988. (CONF-88060S-: Energy 88: 2. International congress and 
exhibition on energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 
88. International congress and exhibition on energy. Abstracts. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

israel's energy R&D activities focus on renewable sources, e.g. 
solar and wind energies, and indigenous sources, e.g. oil shale. 
Other efforts support the implementation of nearly mature foreign 
technologies and the fostering of Israeli centers of excellence. Is- 
rael’s current R&D annual expenditure of $20 million, of which the 
Ministry of Energy and Infrastructure provides one third, is about 
2% of its imported fuel expenditure. The Ministry allocates at least 
85% of its R&D budget to applied research and to technologies 
which could become economically viable within 10 years. Israel 
hopes to obtain 10-15% of its electrical energy from oil shale, solar 
energy, and wind, biomass and hydropower by the year 2000. So- 
lar water heating and synthetic fuel production from oil shale could 
raise the indigenous contribution to Israel’s energy supply to 8-16% 
by then. The exact proportion will depend on fossil fuel prices. (RP) 


16755 (IE-MOEI-88/0100, pp. 28) Dilemma of international 
technology transfer for the applied sciences. Baron, K. 
(Brookhaven National Lab., Upton, NY, (USA)). Ministry of Energy 
and Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: 
Energy 88: 2. International congress and exhibition on energy, 
Tiberias (israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The US government policy of tranferring technology from 
national laboratories to private industry can conflict with secrecy re- 
quirements applied to new technology. The dilemma facing workers 
in applied science in national laboratories is to balance the free- 
dom of open scientific enquiry without endangering new technology 
transfer. The dilemma is compounded since applied scientists work 
closely with basic scientists who freely report their findings. US so- 
ciety cannot maintain a bureaucratic superstructure to monitor and 
approve the output of engineers and scientists before publication. 
The national laboratory must establish a consciousness and aware- 
ness by our scientists to create new ideas but practise 
self-regulation of sensitive industrial information. International tech- 
nology transfer and cooperative programs are vitally important to 
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the US as they are to other countries, and the partners in a coop- 
erative venture must consider the returns to be commensurate with 
the investment. Experiences of Brookhaven National Laboratory in 
international technology transfer are reviewed and examples of 
both successful and unsuccessful involvement in technology are 
discussed. (RP) 


16756 (INIS-mf-12057) Communications on hazards to the 
ecology, public health and the society as a result of 
modern technologies. A bibliography. Arbeiten zur Risiko- 
Kommunikation. Hoffmann, R. (Technische Hochschule Darmstadt 
(Germany, F.R.)); Borgmann, M.; Wiedemann, P.; Rohrmann, B. 
Kernforschungsaniage Juelich G.m.b.H. (Germany, F.R.). Program- 
mgruppe Technik und Gesellschaft. Oct 1988. 124p. (In German). 
Order Number DE90748879. Available from NTIS (US Sales Only), 
PC AO6/MF A01. 

The bibliography covers journals, books and grey literature pub- 
lished since 1980 to date in the field of communications research 
on the issue of hazards to the ecology, public health and the soci- 
ety as a result of modem technologies. The scientific research 
disciplines contributing in this context are sociology, psychology, 
political sciences, appropriate sectors of engineering science and 
scientific management. The technological subjects covered include: 
Nuclear energy, fossil energy sources, other energy sources, the 
chemical industry and pharmaceutical industry, the petrochemical 
industry, biological engineering, climate research, the CO2 problem 
and the ozone layer, and medical aspects. (DG). 


16757 (ORNU/M-—848) Technology transfer handbook tor 
Martin Marietta Energy Systems, Inc., employees. Jared, D.W. 
(ed.). Oak Ridge National Lab.. TN (USA). Jun 1989. 96p 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO05- 
840R21400. Order Number DE90005715. Available from NTIS, PC 
AO5/MF A01 - OSTI; GPO Dep. 

Martin Marietta Energy Systems, Inc., (Energy Systems) estab- 
lished the Office of Technology Applications (OTA) to promote the 
transfer of technology from the national facilities in Oak Ridge to 
industries in the private sector. This handbook provides specific 
information about OTA and establishes a coherent procedure for li- 
censing technologies. This handbook also explains the benefits 
and constraints involved with technology transfer and identifies the 
resources available to entrepreneurs and researchers who are in- 
terested in collaborative R&D. 


16758 Enhancing energy price stability through consistent 
and balanced energy technology R and D. Bernard, M.uJ. Ill (Ar- 
gonne National Lab., IL (USA)); Santini, D.J. Energy Policy (UK), 
17(6): 554-566 (Dec 1989). DOE Contract W-31109-ENG-38. 

Despite the significant decline in energy prices and the large 
budget deficit, the US government must maintain a well-balanced 
energy technology development programme ranging from basic sci- 
ence through to the demonstration of technical feasibility and 
technology transfer. Having technology in technical readiness be- 
fore an energy price shock will moderate economic problems due 
to the price shock and thereby promote economic stability. Based 
on evolving knowledge about the relationships among energy 
prices, technology commercialization, and recessions and depres- 
sions, development of efficient energy technologies must be far 
better managed by governments and the private sector during both 
normal economic growth and energy crisis. (author). 


2906 Nuclear Energy 
Refer also to citation(s) 16074, 16599, 16600, 16605, 16610, 16736 


16759 (INIS-mf-12052) Eliciting and communicating expert 
judgments: Methodology and application to nuclear safety. Ar- 
beiten zur Risiko-Kommunikation. Winterfeldt, D. von (University of 
Southern California, Los Angeles (USA). Inst. of Safety and Sys- 
tems Management). Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Programmgruppe Technik und Gesellschaft. Aug 
1989. 33p. Order Number DE90748738. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

The most ambitious and certainly the most extensive formal ex- 
pert judgment process was the elicitation of numerous events and 
uncertain quantities for safety issues in five nuclear power plants in 
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the U.S. The general methodology for formal expert elicitations are 
described. An overview of the expert elicitation process of NUREG 
1150 is provided and the elicitation of probabilities for the interfac- 
ing systems loss of coolant accident LOCA (ISL) in PWRs is given 
as an example of this elicitation process. Some lessons learned 
from this study are presented. (DG). 


16760 (INIS-mf—12053) Credibility and trust in risk commu- 
nication. Arbeiten zur Risiko-Kommunikation. Renn, O. (Clark 
Univ., Worcester, MA (USA). Center for Technology, Environment 
and Development (CENTED)); Levine, D. Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Programmgruppe Technik und 
Gesellschaft. Aug 1989. 68p. Order Number DE90748739. Avail- 
able from NTIS (US Sales Only), PC AO4/MF A01. 

The paper attempts to summarize the major findings of the psy- 
chological and sociological literature on trust and credibility, and to 
apply these findings to the specific arena of risk communication. A 
few guidelines for risk communication that appear appropriate for 
the social and institutional context in which the risk debate takes 
place are presented. The case studies of credibility of nuclear en- 
ergy, biotechnology, medicine, and aviation are discussed. (DG). 


16761 (PB—90-852799/XAB) Accident risks in nuclear facili- 
tles. May 1988-September 1989 (Citations from the NTIS data 
base). Report tor May 1988-September 1989. National Technical 
Information Service, Springfield, VA (USA). Dec 1989. 52p. Avail- 
able from NTISPC NO1/MF NO1. 

Supersedes PB-89-858757. 

This bibliography contains citations concerning risk analysis and 
hazards evaluation of the design, construction, and operation of 
nuclear facilities, including the risk and hazards of transporting 
radioactive materials to and from these facilities. Radiological cal- 
culations for environmental effects of nuclear accidents and the 
utilzation of computer models in risk analysis are also included. 
(This updated bibliography contains 74 citations, 21 of which are 
new entries to the previous edition.) 


2908 Heat Utilization 


16762 (IE-MOEF-88/0100, pp. 56) Combined heat and 
power (CHP) in Denmark. Bengtsson, J. (Ministry of Energy, Dan- 
ish Energy Agency, (Copenhagen)). Ministry of Energy and 
Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Denmark has operated a country-wide heat planning system 
since 1979, with the aim of making the most economic use of heat- 
ing energy. When possible, the planning includes heat from electric 
power plants. District heating systems serve residential, office and 
industrial buildings. The planning process yields plans which are 
implemented immediately after approval and all major Danish 
towns are supplied with heat produced as combined heat and 
power (CHP) in power plants. The CHP systems are progressively 
replacing oil-based district heating plants, and will satisfy about 
30% of Denmark's heat demand by the year 2000. Many plants 
outside the CHP areas are converting to natural gas. In 1986 the 
Danish Government adopted a program for further expansion of 
the CHP system, which aims to stimulate a technological develop- 
ment of smaller combined heat and power plants based on 
indigenous resources. This program will involve the building of 
smaller CHP plants, with a total electrical capacity of 450 MW be- 
fore 1995. These plants will serve smaller towns and will be fueled 
by natural gas, straw, wood chips, urban waste and biomass. 
These fuels are used in steam plants which produce 2-20 MW(e) 
and in various types of gas engines and gas turbines of 0.5-25 
MW. The first stage of the development is a series of demonstra- 
tion projects in 37 towns. The results will be continuously 
evaluated, to provide guidance for future planning, construction 
and operation of CHP plants. (RP) 


2910 Conservation 
Refer also to citation(s) 16838, 19092 


16763 (BNL-43713) Research and policy initiatives to im- 
prove energy-use efficiency in the Northeast. Andrews, J.; 
LaMontagne, J.; Pierce, B. Brookhaven National Lab., Upton, NY 
(USA). Nov 1989. 17p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC02-76CH00016. Order Num- 
ber DE90006491. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

As part of a continuing program of outreach to the regional com- 
munity that it serves, Brookhaven National Laboratory has 
sponsored an effort to identify policy and research initiatives that 
could improve the energy efficiency of the economy of the north- 
eastern United States. This paper presents suggestions made at a 
workshop conducted as part of that effort, and it details the princi- 
pal ways in which the Northeast differs from other regions with 
respect to energy use. 5 figs., 4 tabs. 


16764 (DOE/CE/64859-T1-Pt.2) Demonstration project in 
Energy Management programs: Final report, Part 2. United Ne- 
gro Coll. Fund, Inc., New York, NY (USA); Cataudella Associates, 
Inc., Warwick, RI (USA). Oct 1989. 73p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract FG01- 
85CE64859. (CAI-85-128-Pt.2). Order Number DE90006899. 
Available from NTIS, PC AO4/MF A01 - OSTI. 

This part of the final report is provided to summarize with more 
definitive data, the savings realized by the implementation of the 
Energy Conservation Opportunities (ECOs) identified in the Energy 
Management Plan (EMP), and for those measures implemented by 
the Energy Service Company (ESCO). 


16765 (GRS—744) Energy conservation policy for a sus- 
tainable development: A critical evalution of Norwegian 
conservation policy in view of the report of the Brundtland 
commission. Borg, A.; Edvardsen, T.E.; Ribeiro, T.; Stiansen, P.; 
Wilhite, H. Gruppen for Ressursstudier, Oslo (Norway). Dec 1988. 
104p. (in Norwegian). Order Number DE90748508. Available from 
NTIS (US Sales Only), PC AO6/MF A01. 

The report deals with a project considering the energy conserva- 
tion policy in Norway. A critical evalution of the future policy in this 
field is given. The report discusses the need for altering the exist- 
ing conservation plan in view of the report of the Brundtland 
commision. Various methods are mentioned, and a detailed analy- 
sis with proposals is discussed to better the energy conservation 
plan. 7 figs., 3 tabs., 38 refs. 


16766 (IE-MOEF-88/0100, pp. 29) A critical review of the 
energy conservation program in Israel. Spiewak, |. (Weizmann 
Inst. of Science, Rehovot, (israel)). Ministry of Energy and Infra- 
structure, Jerusalem (Israel). Jun 1988. (CONF-880609—: Energy 
88: 2. International congress and exhibition on energy, Tiberias (Is- 
rael), 5-10 Jun 1988). In Energy 88 The 2nd international 
congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

In a critical review of Israel's energy conservation program, 
Israel's energy use trends are compared with those of other coun- 
tries, conservation strategies are discussed, the programs of the 
Ministry of Energy and Infrastructure are reviewed, deficiencies 
compared with activities elsewhere are identified, and recommen- 
dations are presented. Since 1973, oil] consumption has remained 
constant in Israel, while increasing in developing countries and 
falling in industrialized countries. Israel’s electricity consumption 
has grown faster than in the industrial countries, proportionally to 
the growth in gross domestic product. The Ministry has promoted 
energy conservation through pricing policies, regulation, substitu- 
tion of coal and solar energy, investment incentives, public 
information and research. Energy users generally lack investment 
capital to increase their energy use efficiency and the national 
electric utility has not made a strong effort to encourage electric 
energy conservation. In general the Government has not suffi- 
ciently analyzed and evaluated energy use trends. (RP) 
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2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 15980, 16747, 16804 


16767 (IE-MOEI-88/0100) Energy 88. The 2nd international 
congress and exhibition on energy. Abstracts. Ministry of En- 
ergy and Infrastructure, Jerusalem (Israel). Jun 1988. 136p. 
(CONF-880609-: Energy 88: 2. International congress and exhibi- 
tion on energy, Tiberias (israel), 5-10 Jun 1988). Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstracts of 115 papers are grouped under the headings: 
overview on technologies, international cooperations and compara- 
tive studies, efficient use of energy, solar technologies, storage 
and conversion, planning and economic models, wind energy, coal 
and oil shale, alternative resources, design and operational 
aspects, and modeling and performance analysis. A separate ab- 
stract has been prepared for each item. (RP) 


16768 (IE-MOEF-88/0100, pp. 9-10) International coopera- 
tion: a key factor in Israel's strategic energy policy. Shachal, 
M. (Ministry of Energy & Infrastructure, Jerusalem, (Israel)). Min- 
istry of Energy and Infrastructure, Jerusalem (Israel). Jun 1988. 
(CONF-880609-: Energy 88: 2. International congress and exhibi- 
tion on energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 
2nd international congress and exhibition on energy. Abstracts. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

israel has adopted several measures to reduce its dependence 
on imported oil, including diversification of sources of supply, accu- 
mulation of strategic reserves and energy conservation. Israel has 
also initiated domestic oil prospecting, is encouraging the develop- 
ment of other local energy sources, and is cooperating with other 
countries in the furtherance of energy technologies. israel plans to 
satisfy at least 8% of its energy needs from domestic sources, in- 
cluding solar energy and oil shale, by the year 2000, by which time 
oil will provide only 54% of its energy. Current cooperative activi- 
ties include Luz International's solar electricity projects, cooperation 
agreements with the U.S. Department of Energy on solar energy 
and oil shale development, the proposed construction by a Euro- 
pean consortium of a solar power station in Israel and Ormat’s 
geothermal energy activities in the U.S. and Latin America. The 
political situation inhibits cooperation with Israel's neighbours, but 
cooperation with Egypt is being pursued. (RP) 


16769 (IE-MOEI-88/0100, pp. 15) A look ahead to the year 
2010: outlook for energy supply and demand and the impact 
on developing countries. Churchill, A.A. (World Bank, Industry & 
Energy Dept., Washington, DC, (USA)). Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Jun 1988. (CONF-880609-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Overall energy demand will show moderate growth over the next 
20 years. The developing countries will account for about 2/3 of 
the growth in demand but this will not be sufficient to have a signif- 
icant impact on price or supplies. Supplies will grow in line with 
demand with no significant trend in prices from the hundred year 
average. The problem of developing countries is not lack of energy 
sources or supplies of fuels at reasonable prices but rather lack of 
capital. Growing demands, particularly for electric power, will strain 
the ability of these countries to raise the necessary capital through 
present channels. New ways need to be considered for raising 
these resources and utilizing them more efficiently. (Author) 


16770 (IE-MOEI-88/0100, pp. 94) A causal model of shifts 
in domestic energy consumption. Chebat, J.C. (UOAM, Mon- 
treal, Quebec, (Canada)); Filiatrault, P. Ministry of Energy and 
Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 
Abstract only. 
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Three main sources of domestic energy are used in Canada: oil, 
gas and electricity. The main purpose of this study is to understand 
if consumers’ attitudes toward the different sources of energy are 
more significant causes of shifts than environmental causes (i.e. 
age of the building, type of building, type of pipes for distributing 
the heat). A factorial experiment was designed to assess the vari- 
ous causes of shifts, in several socioeconomic areas of Montreal 
(Canada). A questionnaire was administered to a stratified sample 
(N 2,500), which measured (both cognitive and affective) attitudes 
toward the three sources and which also assessed various environ- 
mental elements of the building. Results essentially show that 
environmental causes explain significantly more variance in energy 
shifting than attitudes. Implications are drawn in terms of energy 
public policy making. (author) 


16771 (IE-MOEI-88/0100, pp. 131) Why does the observed 
energy efficiency change? The South African experience, 
1950-1965. Van der Dussen, P.E. (Scientific & Industrial Research 
Council, Advanced Computing & Decision Support Centre, Pretoria, 
(South Africa)). Ministry of Energy and Infrastructure, Jerusalem 
(israel). Jun 1988. (CONF-880609-: Energy 88: 2. International 
congress and exhibition on energy, Tiberias (Israel), 5-10 Jun 
1988). In Energy 88. The 2nd international congress and exhibition 
on energy. Abstracts. Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Abstract only. 

South Africa's overall energy efficiency rose from 100 in 1950 to 
124 in 1970 and fell back to 101 in 1985. Empirical calculation indi- 
cates that the fall since 1970 was caused by economic rather than 
technical factors. Exponential growth at 4.5% per annum from 1923 
gave way to linear growth in 1970 and stagnation began in 1980. A 
long drought led to greatly increased agricultural energy 
expenditure, with no compensating return. From 1950 to 1970 man- 
ufacturing's share in the economy grew from 16% to 21%. Since 
manufacturing is energy intensive, the overall energy efficiency rise 
up to 1970 indicates a high level of technical-technological energy 
efficiency in this sector. After 1970, energy costs rose sharply, ne- 
cessitating the further improvement of technical energy efficiency. 
With the participation ratio of manufacturing increasing further, to 
25.6% by 1980, the same structural effects were present, so that 
there is no reason to assume that energy efficiency would have de- 
clined due to technical causes after 1970. This was rather due to 
economic causes such as changes in the economic growth path 
and a declining growth-rate. This paper aims to investigate ways 
and means for isolating and assessing the causes of the erratic 
behavior or South Africa’s observed overall energy efficiency. (RP) 


16772 (IE-MOEI-88/0102 vp) Energy management and pro- 
gram. The Philippine setting. Franco, N.S. (Office of the 
President, Office of Energy Affairs, Energy Utilization & Promotion 
Services, The (Philippines)). Ministry of Energy and Infrastructure, 
Jerusalem (israel). 12 Jun 1988. (CONF-8806247-: International 
workshop on renewable energy in developing countries, Kiryat 
Anavim (Israel), 12-17 Jun 1988). In Renewable energy in develop- 
ing countries. An international workshop. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Attachment 1 
comprises a list of OEA training courses. Attachment 2 comprises 
details of the Philippine-Federal Republic of Germany technical co- 
operation agreement on the rational utilization of energy (RUE) 
project. Attachment 3 comprises details of the USAID Technology 
Transfer for Energy Management (TTEM). 

The Philippines’ trade imbalance is dominated by its oil imports. 
Thus Government energy policy aims to shift away from oil-based 
energy sources and to improve energy efficiency. Financial incen- 
tives exist to encourage the development and adoption of 
mini-hydro turbines, alcohol production, biogas generators and so- 
lar water heaters and and to promote the conversion to coal, 
geothermal and other non-conventional energy sources. Energy 
conservation measures include legal restrictions on: non-essential 
uses of petroleum and its products, the size of petroleum-powered 
vehicles and the use of electric lighting and power. Restrictions 
have been imposed on fuel sales and distribution and there are 
new requirements for controlling and accounting for major power 
and fuel consumption. Taxes have been imposed which discourage 





excessive fuel and power consumption. These measures are com- 
plemented by a program of education and information on energy 
conservation, directed at private, industrial and _ institutional 
consumers. The Office of Energy Affairs provides a free energy au- 
diting service to enable consumers to improve their conservation 
practices and has installed testing facilities for air conditioners and 
other appliances and alternative fuels. The ratio of energy con- 
sumption to gross national product fell by approximately 10% since 
1974 and the share of non-oil energy increased from 8% to 38.7% 
between 1973 and 1987. (RP) 5 tabs. 


2930 Policy, Legislation, and Regulation 


Refer also to citation(s) 16448, 16601, 16602, 16723, 16729, 
16731, 16842 


16773 (CANWEC-CE02831, pp. 24) Energy, environment 
and technology in Italy: Report 2.2.12. . Apa, F.; Beliomo, B.; 
Leone, R. de; Frigessi di Rattalma, G.; Latorre, M.; Tolomeo, N. 
Canadian National Committee, World Energy Conference, Ottawa, 
ON (Canada). 1989. (CONF-890901-: 14. world energy confer- 
ence, Montreal (Canada), 17-22 Sep 1989; CE-02831). In Energy 
for tomorrow. Division 2: Energy and the environment: Session 2.2: 
Environmental assessments: air, water, land. Available from Cana- 
dian National Committee World Energy Conference, Suite 305, 130 
Albert Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

This paper describes the principal analogies and differences be- 
tween the development of Italy and that of other countries of 
Western Europe, particularly in respect to electric and total energy 
consumption. While the energy-environment-technology interrela- 
tion in Italy has many characteristics common to other developed 
countries, it also presents some interesting variations in the form of 
notable regional inequalities. The situation in Italy with respect to 
the transformation and final use of energy on one hand, and with 
respect to the state of the environment and quality of life on the 
other, is analyzed by means of a large number of quantitative 
indicators at the regional level. Through two different factorial anal- 
yses, the essential factors which synthesize the two aspects of the 
phenomenon were identified in the principal components. The re- 
gional characteristics, their similarities and dissimilarities are thus 
pointed out in two distinct frameworks. Since the Italian energy 
system remains fully dependent on the combustion of fossil fuels, 
particularly hydrocarbons, global data relating to the release of 
contaminants into the environment were indicated for fossil fuel 
combustion. The methods perfected by ENEL (the Italian National 
Electricity Board), for the monitoring, interpretation and on-line 
forecasting of releases from electric power plant support the control 
and containment of such releases. 8 refs., 4 figs., 4 tabs. 


16774 (CANWEC—CE02831, pp. 25) Environmental impact 
management: A determining factor of energy futures in South- 
ern Africa: Report 2.2.10. . Hobbs, J.C.A. (Environmental Impact 
Management, Johannesburg (South Africa)); Reuck, AJ. de; 
Graupner, O.F. Canadian National Committee, World Energy Con- 
ference, Ottawa, ON (Canada). 1989. (CONF-890901—: 14. world 
energy conference, Montreal (Canada), 17-22 Sep 1989; CE- 
02831). in Energy for tomorrow. Division 2: Energy and the 
environment: Session 2.2: Environmental assessments: air, water, 
land. Available from Canadian National Committee World Energy 
Conference, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 
5G4. Prices: $125.00 CAN. 

The management of environmental impacts in a more responsi- 
ble and comprehensive fashion than heretofore will be one of the 
most significant influences on energy development during the next 
decade. A new breed of environmental manager is developing in 
industry, either through recruitment of professionals with formal 
training in the environmental disciplines or through the internaliza- 
tion of environmental management principles by those already in 
service. The environmental agenda of these managers represents 
a marked departure from the win-lose conflicts that existed be- 
tween environmentalists and industrialists in the 1960s, 70s and 
early 80s. Adversarial relationships are giving way to constructive 
dialogue and compromise on both sides. The advantages for in- 
dustry in taking the lead in environmental impact management by 
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self regulation are discussed. The requirements of the environmen- 
tal impact management function in general and as practiced by 
Eskom, a major electricity utility in South Africa, are outlined. Con- 
siderable expertise and resources are available from the electricity 
industry to meet the challenges required. In the interest of sustain- 
able development, environmental impact management will play an 
increasingly important role in future energy planning in develop- 
ment. 19 refs. 


16775 (CNOPB-89-06018) Canada-Newtoundiand Offshore 
Petroleum Board annual report, 1988-1989. Canada- 
Newfoundiand and Offshore Petroleum Board, St. John’s, NF 
(Canada). 1989. 72p. (MICROLOG-—89-06018). Available from PC 
Canada-Newtoundiand Offshore Petroleum Board, Library, 140 
Water St., Suite 500, TD Place, St. John’s, NF, CAN A1C 6H6; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

The Board is the government agency responsible for petroleum 
resource management and for administering the legislation and 
regulations governing exploration for the production of hydrocar- 
bons offshore Newfoundland and Labrador. The Board is jointly 
responsible to the Government of Canada of Newfoundland and 
Labrador. This 4th annual report gives an overview of the year's 
activities and reports on the year’s operations in land management, 
core storage and data management, exploration and development, 
operations, occupational health and safety, environmental affairs. 
and Canada/Newfoundiand benefits. Highlights of the year included 
the offering of explority licenses on 8 parcels of land offered in 
March 1989 with bids due by September 1989. In July 1988, the 
Hibernia project owners and the Governments of Canada and New- 
foundiand signed a Statement of Principles setting forth the basis 
on which the development of Hibernia would proceed. The Board 
began discussions with Mobil Oil Canada Ltd. to establish a sys- 
tem for monitoring and reporting on the project owners’ compliance 
with various commitments. The Hibernia Benefits Pian, approved in 
1986, began its information distribution and conducted a series of 
seminars across Canada to inform the business community of the 
project requirements and procedures. Further progress was also 
made in establishing policies and procedures under which the 
Board will carry out its role under the Atlantic Accord implementa- 
tion Acts and regulations thereunder. Comprehensive guidelines 
were developed and issued and a safety assessment system was 
initiated. A financial statement is also included. 6 figs., 6 tabs. 


16776 (CONF-891270—2) Environmental impact assess- 
ment: Process and implementation. Chen, S.Y.; Tsai, S.Y. 
Argonne National Lab., IL (USA). [1989]. 12p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract W-31109-ENG-38. From Rad- 
waste symposium ‘89: Chinese experts radwaste symposium; 
Taipei (Taiwan); 12-13 Dec 1989. Order Number DE90004882. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

In this paper, the procedures and issues regarding the prepara- 
tion of an environmental impact assessment in accordance with the 
National Environmental Policy Act (NEPA) as promulgated by the 
US Congress in 1969 are discussed. NEPA procedures and re- 
quirements are covered in general, while particular attention is 
given to the preparation of the environmental impact assessment. 
Also included is a discussion of the social impact assessment. The 
aim of the social impact assessment is to address the social issues 
involved in enhancing public understanding of the hazardous risks, 
thereby mitigating any conflicts that may arise in the NEPA pro- 
cess. 3 refs., 1 fig., 1 tab. 


16777 (IE-MOE--88/0100, pp. 11) Improving energy security 
through international collaboration. Waller, D.B. (Dept. of En- 
ergy, International Affairs & Energy Emergencies, Washington, DC, 
(USA)). Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Jun 1988. (CONF-880609—: Energy 88: 2. International congress 
and exhibition on energy, Tiberias (Israel), 5-10 Jun 1988). In En- 
ergy 88. The 2nd intemnational congress and exhibition on energy. 
Abstracts. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The Department of Energy’s March 1987 "Energy security study” 
shows that by the mid-1990s the free world will be dependent upon 
the Persian Gulf for 65% of its oil. This potential future reinforces 
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the fact that energy cannot be viewed as an isolated concern. Po- 
litical relationships, national security, economic interests and 
environmental concerns require international coordination and col- 
laboration. The United States” international energy security policy 
depends on our ability to deal with future energy supply 
disruptions, both domestic and international. This ability can be en- 
hanced by energy security policies such as: Strategic oil stocks 
should be increased and procedures for an early, coordinated 
stockdraw should be established. Barriers should be removed that 
prevent development and trade of secure energy supplies. Contri- 
bution, in ali possible ways, to the peace and stability of the Middle 
East. Enhanced collaboration in energy research and development 
so that we may all increase our indigenous energy base and our 
efficiency in the use of this vital commodity. Our collective chal- 
lenge for the future will be to focus the operation of free and 
competitive markets, and also ensure adequate economic and na- 
tional security at a minimum cost. We will be more successful if we 
pursue these policies collaboratively than if we pursue individual 
and independent courses of action. (Author) 


16778 (IE-MOEI-88/0100, pp. 111) Administrative dimen- 
sions of energy management in developing nations. 
Henderson, L. Jr. (Univ. of Tennessee, Political Science Dept. & 
Public Administration Bureau, Knoxville, (USA)). Ministry of Energy 
and infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609-: 
Energy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Whether reducing petroleum dependency, advancing alternative 
energy modes or coordinating more efficient energy policy initia- 
tives with other nations or organization, developing nations must 
implement energy strategies through indigenous administrative insti- 
tutions. This paper examines some of the problems and prospects 
associated with the administrative dimension of energy manage- 
ment in developing nations with an emphasis on the concept of 


efficient institutionalization of energy management. India and se- 
lected nations in Africa are examined as cases in point. (author) 


16779 (LP/RB—YM32-1/79-2-1988-12E) The greenhouse ef- 
fect and climatic change. Milko, R. Canada Library of Parliament, 
Ottawa, ON (Canada). Research Branch. 1989. 15p. (MICROLOG— 
89-05414). Available trom PC Canadian Government Publishing 
Centre, Supply and Services Canada, Ottawa, ON, CAN K1A 0S9Q; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1iA 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

This report was produced for the use of Members of Parliament 
and House of Commons Committees. Background information and 
analysis is provided on the relationship between atmospheric 
carbon dioxide and climate, sources such as fossil fuels and defor- 
estation, and existing sinks of carbon dioxide in vegetation and 
oceans. The evidence for an increase in greenhouse gases such 
as carbon dioxide, and trace gases such as methane, nitrous oxide 
and chiorofluorocarbons is discussed with the implications of 
increased atmospheric levels of carbon dioxide analyzed, The con- 
lusion is that the changes represented by this effect pose a major 
threat to international security and that global policies, particularly 
energy policies, must be modified to curtail the greenhouse effect. 
A chronology is also included. 


16780 (LP/RB—YM32-1/79-37-1988-11E) Acid rain. Curren, T. 
Canada Library of Parliament, Ottawa, ON (Canada). Research 
Branch. 1989. 23p. (MICROLOG-—89-05416). Available from PC 
Canadian Government Publishing Centre, Supply and Services 
Canada, Ottawa, ON, CAN K1A 0S9; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

This report was produced for the use of Members of Parliament 
and House of Commons committees. The document provides a 
definition of the issue, background information, and an analysis of 
the situation. The definition of acidity, the formation of acid rain, 
emissions of acidifying pollutants in North America, the growth of 
the problem, the environmental effects on aquatic and terrestrial 
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ecosystems, human health and man-made structures, and the ar- 
eas of Canada which are susceptible are covered. Actions taken 
by Parliament, including the formation of a sub-committee on acid 
rain and the passing of Bill C-51 in 1980 to amend the Clean Air 
Act bring it into harmony with a similar law in the United States are 
also included. A chronology is also included. 


16781 (LP/RB—Y M32-1/80-8-1988-09F) Offshore mineral re- 
sources: Legal aspects. Smith, M. Canada Library of Parliament, 
Ottawa, ON (Canada). Research Branch. 1989. 19p. (MICROLOG— 
89-05443). Available from PC Canadian Government Publishing 
Centre, Supply and Services Canada, Ottawa, ON, CAN K1A 0S9; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

This report on the legal aspects of offshore mineral resources 
was produced for the use of Members of Parliament and House of 
Committees. The document provides a legal definition of mineral 
resource rights and their assignment to the federal government. 
Background information and an analysis of the situation from the 
legal standpoint includes those acts governing the area, beginning 
with the Consitution Act of 1867. The background analysis includes 
not only Canadian federal law but international law. Two recent 
cases are emphasized: the 1984 decision on the British Colombia 
coast, and the 1984 decision on the rights of Newfoundland in its 
offshore area. A chronology is included. 


16782 (NSME-89-05226) Canada/Nova Scotia acid rain re- 
duction agreement. Report on the year ending March 31, 1989. 
Nova Scotia Ministry of the Environment, Halifax, NS (Canada). 30 
Jun 1989. 12p. (MICROLOG—89-05226). Available from PC 
Canada-Nova Scotia Acid Rain Reduction Agreement, , , CAN ; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

In February 1988 Nova Scotia signed an acid rain reduction 
agreement with the Federal government as part of a program un- 
dertaken by the 7 eastern most Canadian provinces to control acid 
precipitation. The provinces, working on the hypothesis that deposi- 
tion of wet sulphate to moderately sensitive areas should not 
exceed 20 kg per hectare developed a plan of action to reduce 
emissions of sulphur dioxide (SO2) to less than 2.3 million tonnes 
by 1994 based on a source-receptor, least-cost model. Nova Scotia 
set its 1994 objective at 204,000 tonnes of SO2. This report is the 
second annual review of Nova Scotia's initiatives. It discusses SO2 
emissions briefly, summarizes current knowledge of acid rain depo- 
sition, and comments on new initiatives from both management and 
research perspectives. The province met with a members of both 
the Massachusetts and Vermont governments to discuss the acid 
rain problem. A small lake liming study was initiated to determine if 
acid buffering capacity can be provided for prolonged periods in 
lakes that have short water renewal rates. The Nova Scotia Power 
Corporation plans to incorporate an enhanced reduction program 
for SO2 by building a new unit to burn low sulphur coal and by in- 
stalling fluidized bed combustion furnaces, as well as researching 
the installation of pollution reduction equipment. 2 figs. 


2940 Fossil Fuels 


Refer also to citation(s) 15929, 15934, 15935, 15977, 15979, 
15999, 16019, 16020, 16744, 16746, 16748, 16774, 16798, 16805, 
16984 


16783 (CANWEC-—CE02837) Energy for tomorrow. Division 
4: Energy and technology: Session 4.2a: Coal and combined 
cycle [and] session 4.2b: Oil and natural gas. L'energie pour 
demain. Division 4: L’energie et la technologie. Canadian National 
Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. vp. (CONF-890901-: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02837). Available from Canadian 
National Committee World Energy Conference, Suite 305, 130 Al- 
bert Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 
This volume concerns the use of natural gas for electrical power 
generation and other power applications, the upgrading of heavy 
oils and bitumens, the advantages of topping a steam turbine with 





a gas turbine fed by coal gasification (combined cycle), and new 
automotive fuels such as natural gas and alcohol fuels. In many 
cases, the ecological advantages of the process studied are under- 
lined. Also dealt with is resources: future reserves of hydrocarbons 
in the Arab world, exploitation and seasonal storage of natural gas 
in the United Kingdom, future of the coal industry in China, the 
USSR, Poland and Bulgaria and of the lignite industry in RDA and 
Bulgaria. This volume also discusses the exploitation and transport 
of hydrocarbons in the Arctic, a deep-drilling operation in Sweden 
in order to find natural gas from the Earth's mantle, and the appli- 
cation of High Temperature Graphite Reactors to co-generation. 
Separate abstracts have been prepared for nine papers. 


16784 (CANWEC-—CE02837, pp. 23) The role of new tech- 
nology in the exploitation of Arctic oil and gas reserves: 
Report 4.2.15. . Jumppanen, P.K.; Maekinen, V.K.; Saarikoski, 
R.A. Canadian National Committee, World Energy Conference, Ot- 
tawa, ON (Canada). 1989. (CONF-890901-: 14. world energy 
conference, Montreal (Canada), 17-22 Sep 1989; CE-02837). In 
Energy for tomorrow. Division 4: Energy and technology: Session 
4.2a: Coal and combined cycle [and] session 4.2b: Oil and natural 
gas. Available from Canadian National Committee World Energy 
Conference, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 
5G4. Prices: $125.00 CAN. 

Although the strategic significance of Arctic hydrocarbon re- 
serves is increasing, the exploration activities are low today and 
offshore production projects have been postponed so far. Despite 
the low price of oil, several Nordic countries, have maintained their 
investment on the development of new Arctic technology. This pa- 
per reports on the current level of activities and main fields of 
interest, including drilling at low temperatures, Arctic offshore struc- 
tures, multiphase flow and pumping, and Arctic pipeline and tanker 
transportation systems. Topics related to ice technology, of special 
interest to Finland, are discussed in more detail. Some estimates 
indicate that new Arctic technologies would have the potential to 
lower the production costs of Arctic oil and gas by 20 to 40% in the 
late 90s and thereafter. Positive contributions to operational safety 
and to the Arctic environment are also evident. 


16785 (CANWEC—CE02837, pp. 22) Future petroleum re- 
sources in the Arab countries: Report 4.2.13. . Lababidi, M.M. 
Canadian National Committee, World Energy Conference, Ottawa, 
ON (Canada). 1989. (CONF-890901-—: 14. world energy confer- 
ence, Montreal (Canada), 17-22 Sep 1989; CE—02837). In Energy 
for tomorrow. Division 4: Energy and technology: Session 4.2a: 
Coal and combined cycle [and] session 4.2b: Ojl and natural gas. 
Available from Canadian National Committee World Energy Confer- 
ence, Suite 305, 130 Albert Street, Ottawa, ON, CAN K1P 5G4. 
Prices: $125.00 CAN. 

In order to estimate the future petroleum resources of the Arab 
countries in the year 2000, the paper discusses the present re- 
sources and the expected cumulative production between 1988 
and 2000. The following conclusions are drawn. Proved oil re- 
serves at the end of 1987 were estimated at about 509 billion 
barrels of oil and 21 trillion cubic meters of natural gas. These 
figures represented 57% and 19.6% of world proved reserves, re- 
spectively. Undiscovered potential recovery oil ranges between 
91.5 billion and 209 billion barrels in the Arab oil producing coun- 
tries (190.5 billion barrels in the Arab Middle Eastern countries and 
18.2 billion barrels in Arab North Africa) and between 22.7 billion 
and 41.4 billion barrels in the other Arab countries. Undiscovered 
potential recovery of natural gas amounts to no less than 15 trillion 
cubic meters in the Arab oil producing countries. The application of 
improved recovery techniques in discovered Arab reservoirs will 
add at least another 203 billion barrels of oil to ultimate recovery. 
The future petroleum resources in the Arab countries in the year 
2000 are estimated at about 791 billion barrels of oil (of which 416 
billion barrels are remaining proved reserves) and 32 trillion cubic 
meters of natural gas. Considerable oil shale deposits are known 
to exist in Morocco, Jordan, and Syria. Pilot tests on their utiliza- 
tion have been done either by direct burning or by distillation to 
extract oil. Their commercial exploitation depends on several eco- 
nomic and technical factors, including pollution abatement. Finally, 
the Arab countries, and the Persian Gulf countries in particular, will 
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remain major oil exporters for several decades into the next cen- 
tury. 17 refs., 9 tabs. 


16786 (ORNL-6595) Bibliography of publications of the 
Oak Ridge National Laboratory Fossil Energy Program, Octo- 
ber 1, 1974 through September 30, 1989. Carison, P.T. (comp.). 
Oak Ridge National Lab., TN (USA). Dec 1989. 74p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract AC05-840R21400. Order 
Number DE90006439. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 

The Oak Ridge National Laboratory (ORNL) Fossil Energy Pro- 
gram, organized in FY 1974 as the Coal Technology Program, 
involves research and development activities for the Department of 
Energy (DOE) Assistant Secretary for Fossil Energy (ASFE) that 
cover a wide range of fossil energy technologies. Although re- 
search related to gas, petroleum, the strategic petroleum reserve, 
alternate fuels production, and support to the DOE energy technol- 
ogy centers are pursued on the Program, the principal focus of the 
Laboratory's fossil energy activities relate to coal. Since its begin- 
ning, the Program has addressed a spectrum of research 
questions and areas; however the current emphasis is on materials 
research and development; environmental, health, and safety re- 
search; and the bioprocessing of coal to produce liquid or gaseous 
fuels. It is the intent of this bibliography to list only those publica- 
tions that can be conveniently obtained by a researcher through 
relatively normal channels. The publications listed in this document 
have been limited to topical reports, open literature publications in 
refereed journals, full-length papers in published proceedings of 
conferences, full-length papers in unrefereed journals, and books 
and book articles. Oral presentations, periodic progress reports, 
management reports, letter reports, abstracts, and summaries have 
not been included in this compilation. 3 refs. 


2950 Hydrogen and Synthetic Fuels 
Refer also to citation(s) 16984 


2960 Electric Power 


Refer also to citation(s) 15922, 16693, 16695, 16772, 16773, 
16805, 16848 


16787 (BCH-889171) Public attitudes toward B.C. Hydro. 
British Columbia Hydro, Vancouver, BC (Canada). Jan 1989. 138p. 
(MICROLOG-89-06183). Available from PC British Columbia Leg- 
islative Library, Government Documents Division, Parliament 
Buildings, Victoria, BC, CAN V8V 1X4; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

This report presents the results of a tracking study updating re- 
sults and findings from a similar study conducted in February 1988 
which amassed research and analysis into public expectations on 
the planning of British Columbia's power system for the future. The 
study determined the major issues of concern, particularly in the 
energy and environment areas; how residents view B.C. Hydro and 
what they know about its organization and regulation; the quality of 
service and the most important components of service; views on 
energy and electricity planning; energy preferences and anticipated 
consumption and B.C. Hydro’'s role in this area; public awareness 
and acceptability of demand/supply options; and the extent to 
which corporate performance is consistent with the needs and ex- 
pectations of B.C. Hydro’s consumers. The study was based on 
600 interviews with residential customers conduc’ed in the cus- 
tomers’ homes in late December 1988. The results of the study 
indicate a significant increase in demand for electricity in the next 5 
years, with electricity considered a cornerstone of the energy sup- 
ply and key asset, although natural gas is considered the least 
expensive fuel. Energy conservation is a permanent fixture for con- 
sumers, particularly in relation to saving money, but there is room 
for further cutbacks in electricity consumption. The most important 
issues are the need to keep rates down, keep B.C. Hydro’s operat- 
ing costs down, and the environmental implications of electricity 
generation. B.C. Hydro has a strong and positive image among 
B.C. consumers which has strengthened since the last survey, but 
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performance could be improved in public participation in decision- 
making about projects and environmental concern. 91 tabs. 


16788 (CANWEC-CE02831, pp. 21) Brazilian power sector 
strategies with respect to enviromental and social issues: Re- 
port 2.2.8. . Alqueres, J.L. (Electrobras (Brazil)); Serra, M.T.F. 
Canadian National Committee, World Energy Conference, Ottawa, 
ON (Canada). 1989. (CONF-890901—: 14. world energy confer- 
ence, Montreal (Canada), 17-22 Sep 1989; CE—02831). In Energy 
for tomorrow. Division 2: Energy and the environment: Session 2.2: 
Environmental assessments: air, water, land. Available from Cana- 
dian National Committee World Energy Conference, Suite 305, 130 
Albert Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

This paper presents a summary of the principal assumptions and 
conclusions of the Brazil's National Electric Power Plan 1987/2010. 
During 1986 and 1987, the basic hypotheses were reviewed with 
respect to the demand for electricity in Brazil and the solutions ad- 
vanced to meet this demand. A discussion then followed of the 
shifts occuring in the country’s legislative and institutional structure 
and in the power sector's approach to social and environmental is- 
sues. The main features of the sector's Environmental Master Plan, 
which addresses environmental and social issues raised by Plan 
2010, are then presented. 1 figs., 6 tabs. 


16789 (CANWEC-CE02831, pp. 16) A study of the impact 
of the environmental costs on electric power production and 
consumption in Thailand: Report 2.2.2. Atilaksana, A. 
(Metropolitan Electricity Authority, Bangkok (Thailand)). Canadian 
National Committee, World Energy Conference, Ottawa, ON 
(Canada). 1989. (CONF-890901—: 14. world energy conference, 
Montreal (Canada), 17-22 Sep 1989; CE-02831). In Energy for to- 
morrow. Division 2: Energy and the environment: Session 2.2: 
Environmental assessments: air, water, land. Available from Cana- 
dian National Committee World Energy Conference, Suite 305, 130 
Albert Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 
This paper discusses past and future growth of electric energy 
supply and consumption during the last 10 years and the next 10 
years in Thailand and the impact of environmental considerations 
on the Thailand electric power industry, as well as on the average 
electric consumer. Until recently, the main objective of regulatory 
agencies, electric energy users and the electric utilities had been 
an abundant and reliable supply of electric energy at low price, 
with the environmental and aesthetic aspects of electric power gen- 
eration, (transmission and distribution) not seriously taken into 
consideration. During recent years, people in Thailand, especially 
environmental groups *nd some local authorities, have begun to 
show an increased awareness of the short-term and possible long- 
term effects of air pollution and marred landscape caused by 
various types of industries, one of which is the electric power 
industry. At the same time, the growth in electric energy consump- 
tion also calls for a concurrent expansion in transmission and 
distribution networks. The public, environmental groups, and local 
authorities have serious concerns with overhead lines which are 
claimed to pose safety and environmental problems that can be 
substantially avoided by putting them underground, particularly in 
the urban areas. This paper shows the impacts of the environmen- 
tal costs added to the fixed and operating costs of air pollution 
controls and higher investment of large-scale underground system 
on the electric rate for the average consumers. Recommendations 
aimed att striking a proper balance between continued electric en- 
ergy growth and environmental preservation are given. 6 tabs. 


16790 (DOE/EIA-0226(89/10)) Electric power monthly, 
October 1989. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Coal, Nuclear, Electric and Alternate 
Fuels. 22 Jan 1990. 181p. Sponsored by U.S. DOE Management 
& Administration. Order Number DE90006240. Available from 
NTIS, PC AOS/MF A01 - GPO - OSTI; GPO Dep. 

The purpose of this publication is to provide energy decisionmak- 
ers with accurate and timely information. The EPM presents 
monthly summaries of electric utility statistics at the national, Cen- 
sus division, and State level for net generation, fuel consumption, 
fuel stocks, quantity and quality of fuel, cost of fuel, electricity 
sales, and retail prices of electricity. Data on net generation are 
also displayed at the North American Electric Reliability Council 
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(NERC) region level. Additionally, company and plant level informa- 
tion are published in the EPM on capability of new plants, net 
generation, fuel consumption, fuel stocks, quantity and quality of 
fuel, and cost of fuel. 37 tabs 


16791 (EPRI-CU-6605) Utility opportunities for new gener- 
ation. Limaye, S. (Synergic Resources Corp., Bala-Cynwyd, PA 
(USA)). Electric Power Research Inst., Palo Alto, CA (USA); Edi- 
son Electric Inst., Washington, DC (USA); Synergic Resources 
Corp., Bala-Cynwyd, PA (USA). [1989]. 520p. Sponsored by 
Edison Electric Institute; Electric Power Research Institute. (CONF- 
8906176-: Utility opportunities for new generation, Boston, MA 
(USA), 28-30 Jun 1989). Available from Research Reports Center, 
Box 50490, Palo Alto, CA 94303. 

In June 1989, the Electric Power Research Institute (EPRI) and 
Edison Electric Institute (EEl) cosponsored a conference on the 
many opportunities now available to utilities for varying their power 
generation mix — both in technological terms (clean coal, new 
gas-fired alternatives, photovoltaics) and in structural terms (inde- 
pendent power production, cogeneration). The conference was 
attended by over 300 industry professionals. Among the many top- 
ics addressed at the conference were: integration of new 
generation alternatives like independent power production and co- 
generation, as well as demand-side options, into the resource 
planning process, advances in power generation technology, com- 
petitive bidding, negotiation, and other aspects of the resource 
acquisition process, customer and regulatory perspectives on the 
changirg structure of the power generation mix, and the impact of 
these structural changes on the financial performance of utilities. 
This volume contains the papers that were presented and 
discussed at the conference. Individual projects are processed sep- 
arately for the data bases. 


16792 (EPRI-CU-6645-Vol.1) Optimizing energy use in the 
process industries: Volume 1, Executive summary: Final re- 
port. Ranade, S.M. (ICI-TENSA Services, Houston, TX (USA)); 
Chao, Y.T. Electric Power Research Inst., Palo Alto, CA (USA); 
ICI-TENSA Services, Houston, TX (USA). c Jan 1990. 53p. Spon- 
sored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

Large process industry plants may meet shaft power require- 
ments through use of electric motor drives, steam turbine drives, or 
combustion engines. Current research on optimizing energy use in 
process industries provides a methodology for evaluating the elec- 
tric drive option and available techniques for reducing total energy 
consumption. 


16793 (IE-MOEI-87/0100 vp, paper 2) Electricity production 
development program to the year 2000 in Israel. Porat, Y. (is- 
rael Electric Corp. Ltd, R&D Div., Haifa (Israel)). Ministry of Energy 
and Infrastructure, Jerusalem (Israel). Oct 1987. (in Hebrew). 
(CONF-8710511-: ENTEC 87: 1. Israeli conference on technolo- 
gies in energy, Tel Aviv (Israel), 28 Oct 1987). In ENTEC 87. First 
Israeli conference on technologies in energy. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The author's abstract only lists the topics covered during his lec- 
ture: Israel's electricity economy, need for long-term planning, size 
of power stations, long-term planning principles, and the likely de- 
velopment program over the next 20 years, etc. (MR) 


16794 (IE-MOEI-88/0100, pp. 57) A system planning ap- 
proach for long run marginal electricity costs calculation. 
Nelken, M. (Israel Electric Corp. Ltd., (Haifa)); Porat, Y.; Bianu, A.; 
Risman, L. Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Jun 1988. (CONF-880609-: Energy 88: 2. International congress 
and exhibition on energy, Tiberias (israel), 5-10 Jun 1988). In En- 
ergy 88. The 2nd international congress and exhibition on energy. 
Abstracts. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

This work presents a procedure to calculate the hourly long run 
marginal cost of electricity which includes marginal energy costs as 
well as marginal capital costs. This approach is based on computer 
models for long term optimal generation expansion planning and 
for chronological simulation of the generating system operation. 





The calculation of the marginal capital cost in this work is in con- 
trast with procedures applied today which do not represent capital 
costs, but rather substitute the cost of unserved energy and calcu- 
late the short run marginal cost of energy. This work presents the 
background of the procedure, the analytic tools, the calculation 
methodology, as well as sensitivity analyses and results for the 
company electric generating system during the years 1988-1992. 
The advantages of the approach on both theoretical and practical 
grounds are presented in comparison to the short-term procedures 
which depend on estimating the cost of unserved energy to the 
economy. (author) 


16795 (IE-MOEI-88/0100, pp. 65) Impact of load manage- 
ment policy on load curves. Giraud, D. (Electricite de France, 
Direction des Etudes et Recherches, Consommation et Clientele 
Dept., (Clamart)); Pioger, Y. Ministry of Energy and Infrastructure, 
Jerusalem (israel). Jun 1988. (CONF-880609-: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

The available document comprises the following headings: | - 
LOAD ANALYSIS: First step: measurement campaigns Second 
step: statistical analysis and automatic classification (Dynamic 
Clustering Model). I] - LOAD MANAGEMENT: 1. Indirect load con- 
trol by tariff incentives for: (a) high voltage consumers (Green 
Tariff) (b) low voltage consumers (Blue Tariff) (c) impact on national 
load curve. 2. Direct load control with tariff incentives for : (a) stor- 
age water heaters (b) dual energy system with heat-pump. (author) 


16796 (MH-90-00350) Tine Manitoba Hydro-Electric Board, 
thirty-eighth annual report tor the year ended March 31, 1989. 
Manitoba Hydro, Winnipeg, MB (Canada). 1989. 47p. 
(MICROLOG—90-00350). Available from PC Manitoba Hydro, PO 
Box 815, Winnipeg, MB, CAN R3C 2P4; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 

A report is presented of the year’s activities of the corporation 
responsible for supplying electric power to Manitoba. The corpora- 
tion serves all areas of the province except central Winnipeg, and 
its 11 generating stations have a capability of nearly 4 million kW, 
of which ca 3.5 millon kW is hydraulic. The various sections of the 
report present information on customer services; electricity gener- 
ated, purchased, and exported; system development, including 
construction of new power plants; research and development; envi- 
ronmental services; personnel policies; and water management. 
Financial statements are also provided. Highlights of the year in- 
clude: continued progress on the Limestone Generating Station, on 
schedule for startup in 1990; reduction of hydraulic generation by 
36.7% from 2 years ago caused by a continuatin of last years 
droughts; a new record peak load of 3.407 MW; and the exceeding 
of the 600 million dollar mark in gross revenues for the first time. 
31 figs., 2 tabs. 


16797 (NBNRE-89-05811) New Brunswick energy review 
1988. Denny, W.F. (Dept. of Natural Resources and Energy, NB 
(Canada)); Bartlett, D.B. New Brunswick Dept. of Natural Re- 
sources and Energy. Fredericton, NB (Canada). Minerals and 
Energy Div.; New Brunswick Electric Power Commission, Frederic- 
ton, NB (Canada). 25 Oct 1988. 56p. (MICROLOG—89-05811). 
Available from PC New Brunswick Energy Research and Planning 
Division, 124 St. John’s St., PO Box 6000, Fredericton, NB, CAN 
E3B 5H1; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This document is a transcript of two presentation made to the In- 
ternational Energy Agency. The first was made by the New 
Brunswick Department of Natural Resources and Energy on energy 
supply and demand, indigenous resources, government programs 
for 1988, energy conservation, enegy education, federal/provincial 
relations, and energy security. The second presentation was by 
New Brunswick Electric Power Commission covering the electricity 
supply, including existing supply conditions, load forecast and de- 
velopment plans, export plans, alternative fuels and new 
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technologies, and experience with the Point Lepreau Nuclear Gen- 
erating Station. The only in-province energy resources are hydro 
and coal. The province relies heavily on imported oil. Forest covers 
85% of the province with wood waste energy being consumed pri- 
marily by the pulp and paper industry. New Brunswick Power, a 
Crown Corporation, supplied 11.7 TWh of electricity in 1987-88 to 
297,000 in-province customers. 43% of the power is produced from 
oil-fired generators, 27% is hydro, 20% is nuclear and 10% is coal- 
fired. The in-province electrical load is projected to increase 17.6 
TWh in the next 15 years. 2 figs. 


16798 (NEI-SE-40) The supply of electricity in Sweden 
1988. KRAFTSAM, Stockhoim (Sweden). 1989. 31p. (in Swedish). 
Order Number DE90748538. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

With a summary in English. 

In 1988 the supply of fuels excluding fuels for electricity produc- 
tion was 263 TWh. The oil consumption excluding automotive and 
aviation fuels decreased by about 15%, which besides the 
favourable weather was a consequence of abundant supply of 
electricity to disconnectable electric boilers, 7.6 TWh. The electric- 
ity supply increased from 138.0 TWh in 1987 to 138.8 TWh in 
1988, i.e. by 0.6%. The total energy use was somewhat lower in 
1988, 378 TWh, than in1987, 384 TWh. With regard to the temper- 
ature conditions it is, however, equivalent to a slight increase of 
total energy use in 1988. The industry consumption excluding dis- 
connectable electric boilers increased by 4.6% to 51.9 TWh in 
1988. The actual use of electric space heating excluding discon- 
nectable electric boilers decreased from 33.4 TWh in 1987 to 29.1 
TWh in 1988. With temperature adjusted values, however, there is 
no difference, 29.5 TWh, between 1987 and 1988. The supply of 
electricity is based on hydro power, nuclear power and fossil-fired 
thermal power. The possibilities available for the joint operation of 
interconnected power supply networks with neighbouring countries 
are utilized to the extent to which this is technically possible and 
economically justified. Hydro power accounted for 46.9% of the 
total electricity supply, nuclear power for 45.3%, conventional ther- 
mal power power for 4.3% and import for 3.5%. The highest hourly 
load during 1988 amounted to 25 100 and the lowest to 6950 MW. 


16799 (NSBCPU-89-06410) Nova Scotia [The Board of 
Commissioners of Public Utilities] annual report for the year 
ended December 31, 1987. Nova Scotia Board of Commissions of 
Public Utilities, Halifax, NS (Canada). 1987. 9ip. (MICROLOG-89- 
06410). Available from PC Nova Scotia Legislative Library, PO Box 
396, Halifax, NS, CAN B3J 2P8; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC N/C; MF $10 CAN. 

In addition to its responsibilities in regulating public utilities, the 
Nova Scotia board whose annual activities are summarized in this 
report also administers legislative acts relating to gasoline and fuel 
oil licensing, motor carriers, motor vehicle transport, and salvage 
yards. The Board also performs special functions under other acts 
such as the Insurance Act. Information is presented on the year's 
activities of the Board with regard to electric power production and 
consumption, amendments to rates, telephone services and deci- 
sions on rates, decisions on water services, fuel sales and license 
decisions, motor carrier and freight carrier license decisions, and 
salvage yard licensing. Financial statements are also included. 6 


figs. 


16800 (NYSERDA-90006672) User's guide to the Power 
Analyst™: Version 1.00. Piunkett, J. (Komanoff Energy Asso- 
ciates, New York, NY (USA)); Wallach, J.; Tokar, B. New York 
State Energy Research and Development Authority, Albany, NY 
(USA); Komanoff Energy Associates, New York, NY (USA). ¢ Feb 
1990. 120p. Sponsored by New York State Energy Research and 
Development Authority. Available from Komanoff Energy Asso- 
ciates, 270 Lafayette St., Suite 400, New York, NY 10012. 

The Power Analyst is a menu-driven software tool for screening 
the economic and financial performance of electric generating pro- 
jects. It runs as a set of spreadsheet templates controlled by 
macros written in the Lotus 1-2-3™ programming language. It is de- 
signed to provide versatile and comprehensive analysis of electricity 
investment options with a minimum of data input and user effort. 
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16801 (PC+89-05644) Feasibility and cost competitiveness 
of PV/diesel generator hybrid power systems tor Arctic sites: 
Final report. LaPlace, R. (Photron Canada Inc., Colinton, AB 
(Canada)). Photron Canada, Inc., Colinton, AB (Canada). 22 Apr 
1988. 80p. Contract EMR 23283-7-6083/01-SZ. (MICROLOG-89- 
05644). Available from PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ottawa, ON, CAN KiA 
OE4; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

Findings are documented from recent work in simulating the use 
of alternative means of power production in Canada north of the 
60th parallel. Five sites were chosen to represent a wide variety of 
far northern sites presently using diesel generation. The 3 types of 
systems to be analyzed were: genset (standard continuously run- 
ning diesel generator); gencharger (diese! generator with battery 
storage); and photogenset (photovoltaic/diesel hybrid with battery 
storage). After observing that there were no available computer 
programs suitable for simulating these system types, it was 
decided that one would be created in-house. The 3 types were an- 
alyzed and optimized during numerous computer simulation runs in 
which various equipment sizes and configurations were compared. 
Through this process an optimized gencharger and photogenset 
system was selected for each of the sites under study. An eco- 
nomic analysis of each system configuration was carried out to 
demonstrate the potential for application at each site. The eco- 
nomic comparisons demonstrated the following. The gencharger 
and photogenset systems are economically viable and have very 
short payback periods at this time in sites of a similar size (<50 
kWh/d power requirements) and nature (high fuel costs) to 2 Yukon 
sites. Given the present low cost of fuel at the Snare Lake and 
Arctic Red River (Northwest Territories) sites, the genset system is 
the best method of power production at this time for these and 
similar locations. Gencharger type systems will be a viable method 
of power production for an increasing number of sites as fuel costs 
increase, including those of a size (200-1200 kWh/d power require- 
ments) comparable to Snare Lake and Arctic Red River. 6 figs., 6 
tabs. 


16802 (TVA/PUB-89/1) Summary of financial statements 
and sales statistics, distributors of TVA [Tennessee Valley Au- 
thority] power: Fiscal year ended June 30, 1988. Tennessee 
Valley Authority, Knoxville, TN (USA). [1988]. 48p. Sponsored by 
Tennessee Valley Authority. Order Number DE90006571. Available 
from NTIS, PC AO3/MF A01 - OSTI. 

This report contains no text. It is a listing of the financial state- 
ments and sales statistics for the TVA power distributors. (JEF) 


16803 (TVA/PUB-89/2) Eighth report of the Normandy Ar- 
chaeological Project: 1975 excavations at the Eoff | site 
(40CF32), Aaron Shelton site (40CF69) and the Duke | site 
(40CF97). Faulkner, C.H. (Tennessee Univ., Knoxville, TN (USA). 
Dept. of Anthropology); McCollough, C.R. (eds.). Tennessee Valley 
Authority, Knoxville, TN (USA); Tennessee Univ., Knoxville, TN 
(USA). Dept. of Anthropology. 1982. 571p. Sponsored by Ten- 
nessee Valley Authority. Order Number DE90006577. Available 
from NTIS, PC A25/MF A011 - OSTI. 

This report discusses the research conducted during the last full 
field season for the Normandy Archaeological Project. There was a 
deep sense of urgency to use all available resources to continue to 
test crucial hypotheses about subsistence and settlement patterns 
of the Middle Woodland and Mississippian cultures in the lower 
and upper reservoir zones. The most salient of these hypotheses 
were prehistoric agricultural societies in the upper Duck Valley, and 
exploitative strategies of prehistoric hunters and gatherers in the 
upper Duck Valley differed in the lower and upper reservoir zones. 
Since the early Mississippian Banks phase and the late Middle 
Woodland Ow! Hollow phase exhibited evidence for both food pro- 
duction and permanent settlement in the lower reservoir zone, a 
continued attempt was made to excavate those sites on which 
components of these two phase were found. Additional community 
pattern data and chronometric dates for the Banks phase were 
also sought since previously obtained radiocarbon assays indicated 
this was one of the earliest Mississippian cultures in the Middle 
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South. The study of the origins and local development of this cul- 
ture was also given priority status in Normandy Research. 145 
refs., 33 figs., 94 tabs. 


2980 Consumption and Utilization 
Refer also to citation(s) 15922, 16789, 16794, 16846 


16804 (IE-MOEF-88/0100, pp. 91) Electric energy conserva- 
tion in Brazil. Pinheiro, S.F. (UFF - Univ. Federal Fluminense, 
Engenharia de Producao Dept., Rio de Janeiro, (Brazil)). Ministry 
of Energy and Infrastructure, Jerusalem (israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

In the last few years investment constraints implied on restric- 
tions to the Brazilian electric power system expansion. That is why 
the government proposed recently a nationwide effort in the area of 
electric energy conservation. The aim of this paper is to present the 
Brazilian experience in the demand-side electric energy conserva- 
tion planning. An introductory study has been recently done, trying 
to quantify the electric energy savings in the next 20 years by en- 
ergy conservation measures. A preliminary economic evaluation 
was accomplished for many measures, comparing their estimated 
cost with the marginal cost of expansion of the electric system. We 
also present an overview of the Brazilian planning process of sup- 
ply and demand of electric energy, now still dissociated one from 
the other, and its possible evolution to an integrated global plan- 
ning process, which would also take energy conservation into 
account. It is given a general idea of the planning system for end- 
use of electric energy, to be developed in 1988-89 with technical 
international aid and financing by the World Bank. (author) 


16805 (IE-MOEIF-88/0100, pp. 93) Yearly temperature varia- 
tion to aftect electricity consumption in Greece. Kalkani, E.C. 
(National Technical Univ. of Athens, Patission, (Greece)). Ministry 
of Energy and infrastructure, Jerusalem (israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Temperature data for the major cities of Greece were processed 
to assess the effects of annual temperature variations on electricity 
consumption. Average weighted temperature data for the whole 
country were calculated according to the population distribution and 
plotted against time for the year 1985. The electrical load and elec- 
tricity consumption data for the same year were similarly 
processed. In general, electricity consumption increases as temper- 
atures fall, according to the seasons. However, in the summer, the 
overall consumption in the Athens area falls, as the population 
moves to the country for vacations. Superimposed on this summer 
pattern are increases of electricity consumption with increased tem- 
peratures in all areas, as air conditioner use increases. (RP) 


16806 (UCID—18991-88) California energy flow in 1988. 
Borg, |.Y.; Briggs, C.K. Lawrence Livermore National Lab., CA 
(USA). 12 Dec 1989. 24p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract W-7405-ENG-48. Order Number DE90006413. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
California's energy consumption has shown a steady increase 
since the fall in oil prices in 1986 despite unusually mild weather 
over the period which is customarily associated with a decline in 
fuel use. While residential/commercial and industrial usage re- 
mained at 1987 levels, use of transportation fuels reached record 
highs. Some fraction of the increase reflected an increase in popu- 
lation and attendant increase in passenger miles driven; however 
the largest percent increases were registered by diesel-fueled 
trucks and vehicles. Accordingly on the supply side, oil use showed 
the largest increases. For the past twelve years energy flow dia- 
grams for the state of California have been prepared from available 
data by members of the Lawrence Livermore National Laboratory. 
They have proven to be useful tools in graphically expressing 





energy supply and use in the state as well as illustrating the differ- 
ence between particular years and between the state and the US 
as a whole. Sources of data used in this report are given in Appen- 
dix B and C; unavoidably the sources used over the 1976-1988 
period have varied as some data bases are no longer available. In 
addition, we continue to see differences in specific data reported 
by different agencies for a given year. In particular, reported data 
on supply and usage in industrial/commercial/residential end-use 
categories have shown variability amongst the data gathering 
agencies, which bars detailed comparisons from year to year. 
Nonetheless, taken overall, valid generalizations can be made con- 
cerning gross trends and changes. 30 refs., 3 figs., 6 tabs. 
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Refer also to citation(s) 16245, 16246, 16250, 16723 


16807 (AWTS-89-05641) First annual report for the Center 
of Expertise for Wind Energy Research and Development in 
Canada. Atlantic Wind Test Site, North Cape, PE (Canada). 30 Jun 
1987. 11p. Contract EMR 23216-6-6012/01-SZ. (MICROLOG-89- 
05641). Available from PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ottawa, ON, CAN K1A 
OE4; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada KiA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

The Atlantic Wind Test Site at North Cape, Prince Edward Island 
was established as a Center of Expertise to assist and encourage 
the design, development and application of safe, reliable and eco- 
nomic wind energy conversion systems. The resources of the 
Center of Expertise are available to industry, government, utilities 
and individuals by request. This 1st annual report summarizes the 
background, objectives and activities of the program, including con- 
tractor meetings, conferences and workshops, consultations, and a 
project cost summary. Testing and evaluation projects for Heli-O- 
Beauce and Thermax IMBB did not materialize due to delays in 
production of the machines. 


16808 (IE-MOEl-88/0100, pp. 98) The Israel Electric Corpo- 
ration (IEC) wind energy program. Ben-Dov, E. (Israel Electric 
Corp., R&D Div., (Haifa)). Ministry of Energy and Infrastructure, 
Jerusalem (israel). Jun 1988. (CONF-880609—: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

The Israel Electric Corporation’s (IEC) R&D Division initiated 2 
wind energy projects in 1980: wind potential measurement at 
large-turbine hub-height on top of the Yodfat Ridge, and the instal- 
lation of a 200-kKW wind turbine pilot plant with a 23 m diameter 
main rotor on top of the Yodfat Ridge. The wind turbine was com- 
missioned in March 1986 and, since then, has shown 97% 
availability and has produced 20% more energy than predicted ac- 
cording to the manufacturer's power curve. The experience with 
the pilot project led the IEC management to expand its wind 
energy activities by directing R&D Division to prepare a 5-year pro- 
gram. This program has been approved and includes: the erection 
of a demonstration wind farm comprising 20 wind turbines of 300 
kW each, the erection of a large wind turbine as a second pilot 
project and extension of wind measurements throughout the coun- 
try to find suitable wind farm sites. (RP) 


16809 (IE-MOEI-88/0102 vp) Renewable energy technol- 
ogy: is the Israeli experience applicable to other countries?. 
Glueckstern, P. (Ministry of Energy & Infrastructure, Jerusalem, 
(Israel)); Carmel, G.; Spiewak, |. Ministry of Energy and infrastruc- 
ture, Jerusalem (Israel). 12 Jun 1988. (CONF-8806247-: 
International workshop on renewable energy in developing coun- 
tries, Kiryat Anavim (israel), 12-17 Jun 1988). In Renewable 
energy in developing countries. An international workshop. Avail- 
able from COST/ P.O.B 20125, TEL-AVIV 61201. 
Order with complete bibliographic information. 
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Israel has gained considerable experience in exploiting scanty 
water resources and its efforts to provide its own energy have so 
far resulted in the provision of about 2.5% of its national energy 
needs from solar energy. By the year 2000, Israel expects to ob- 
tain 8-16% of its energy from indigenous sources: mainly solar, 
wind and oil shale. Israel's experience of technology transfer in the 
water field has been mutually beneficial, with other countries gain- 
ing knowledge and Israel selling equipment to industrialized 
countries. Israel's innovations in the rene.-able energy field range 
from relatively simple to very sophisticated and some of them 
could be applied on other locations. Among them are: (a) solar en- 
ergy: collectors of various types, solar ponds, solar architecture, 
(b) in wind energy: application of commercial turbines, develop- 
ment of new turbines, site surveys, (c) biomass: steam production 
by agricultural wastes combustion, biogas and fertilizers from ani- 
mal waste fermentation, biogas production from domestic and 
industrial wastes, (d) oil shale: direct combustion for steam and 
electricity generation, oil extraction process development, (e) a va- 
riety of energy conservation developments in agriculture, water 
desalting, electricity generation, etc. Israel participates in binational 
agreements on renewable energy collaboration with Argentina and 
Colombia and has signed an agreement with the USA on providing 
assistance to developing countries. (RP) 


16810 (IE-MOEI-88/0102 vp) Alternate energy and rural de- 
velopment. The experience of Nepal. Rana, K.N.. (Royal Nepal 
Academy of Science & Technology (RONAST)). Ministry of Energy 
and Infrastructure, Jerusalem (israel). 12 Jun 1988. (CONF- 
8806247-—: International workshop on renewable energy in 
developing countries, Kiryat Anavim (Israel), 12-17 Jun 1988). In 
Renewable energy in developing countries. An international work- 
shop. Available from COST] P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Nepal’s main source of energy is fuel wood, which is overex- 
ploited, while its potentially abundant supplies of hydro, solar and 
biogas energy are virtually untouched. A centralized electricity sup- 
ply to the dispersed rural population could not be economic. Thus, 
Nepal’s need is for the introduction of decentralized alternative 
energy supplies and more efficient use of the existing supplies. Im- 
proved cooking stoves, which have 22-25% efficiency could save 
40-50% of the wood burned by traditional stoves, which have 10- 
15% efficiency. Over 30,000 such stoves had been installed by the 
end of 1985, with the aid of subsidies, and the aim is to install 
160,000 more by the end of 1990. Biogas use is being promoted 
through the introduction of locally developed and adapted Chinese 
plants. So far the plants are too expensive for rural households. 
Hydro power is traditionally widely used and more efficient units 
than the traditional ones have been introduces, which combine 
electricity generation with the established milling functions. Solar 
energy installations are generally too expensive, in spite of the high 
insolation, but solar water heaters and photovoltaic supplies for 
telecommunications have been introduced. (RP) 3 tabs., 11 refs. 


16811 (NEI-DK-253) Significant projects on renewable 
energy: Activities related to investigation and information dis- 
semination. Organisation for Vedvarende Energi (OVE), Aarhus 
(Denmark). [1989]. 42p. (In Danish). Contract TR-86.295. Order 
Number DE90748435. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

A collection of descriptions of projects, financially supported by 
the Danish government, and which are related to the use of renew- 
able energy sources. Emphasis is laid on the economical aspects, 
and an evaluation of each project is presented. (AB). 
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Refer also to citation(s) 16477 


16812 (CONF-8705391-, pp. 81-126) Essergy and exergy: 
advantages and disavantages. Evans, R.R. (Georgia Inst. of 
Tech., Atlanta (USA). School of Mechanical Engineering); Von 
Spakowski, M.R. Consiglio Nazionale delle Ricerche, Rome (Italy). 
Progetto Finalizzato Energetica. 1988. (in Italian). From 4. interna- 
tional symposium on second law analysis of thermal systems; 
Rome (italy); 25-30 May 1987. In 4th international symposium on 
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second jaw analysis of thermal systems. Order Number 
DE90733481. Available from NTIS (US Sales Only), PC A14. 

Paper presented at 4th international symposium on second law 
analysis of thermal systems, Rome, 25-30 May 1987. 

Recent developments in extremal Kuhn-Tucker analyses help to 
facilitate a general comparison of essergy (a term formed by the 
combination of the words, essential energy) and exergy. This com- 
parison is based on a strictly classical consideration as proposed 
for the first time by Gibbs. The paper discusses the advantages 
and disadvantages of the use of the two concepts. Essergy, de- 
fined as the potential motive force for all processes in physics, has 
advantages and disadvantages which depend on the generality of 
its definition. Exergy, defined as potential work, is, on the other 
hand, burdened by limitations which can be useful or not depend- 
ing on the type of analysis being considered. For example, one of 
these restrictions is the necessity of a path which is reversible at 
the system boundary limit. 


16813 (CONF-8705391-—, pp. 269-292) Nomenclature for ex- 
ergetic analysis. Kotas, T.J. (Queen's Mary College, London 
(UK)); Mayhew, Y.R.; Raichura, R.C. Consiglio Nazionale delle 
Ricerche, Rome (Italy). Progetto Finalizzato Energetica. 1988. (in 
Italian). From 4. international symposium on second law analysis of 
thermal systems; Rome (italy); 25-30 May 1987. In 4th interna- 
tional symposium on second law analysis of thermal systems. 
Order Number DE90733481. Available from NTIS (US Sales Only), 
PC A14. 

Paper presented at 4th international symposium on second law 
analysis of thermal systems, Rome, 25-30 May 1987. 

In this analysis of the terms and symbols employed in exergy 
studies, it is shown how the concept of exergy is dependent upon 
the concept of environment. The conceptual environment offers a 
natural reference system for the calculation of absolute values of 
exergy. For calculations involving the loss of exergy, or the irre- 
versibility of a process, an exergetic balance, or the Gouy-Stodola 
relation, can be employed. The concept of chemical exergy will be 
able to facilitate the computational effort required for the exergetic 
analysis. This paper supplies a glossary of the terminology and il- 
lustrates the use of the symbols within the various expressions. 


16814 (CONF-8705391-—, pp. 293-308) Statistical analysis of 
exergy of real industrial systems. Marin, J.M. (Escuela Superior 
de Engenheria, Zaragoza); Turegano, A. Consiglio Nazionale delle 
Ricerche, Rome (Italy). Progetto Finalizzato Energetica. 1988. (in 
Italian). From 4. international symposium on second !2w analysis of 
thermal systems; Rome (italy); 25-30 May 1987. In 4th interna- 
tional symposium on second law analysis of thermal systems, 
Rome, 25-30 May 1987. Order Number DE90733481. Available 
from NTIS (US Sales Only), PC A14. 

Paper presented at 4th international symposium on second law 
analysis of thermal systems, Rome, 25-30 May 1987. 

This paper demonstrates the necessity of the use of statistics in 
exergy analyses, in order to allow detailed real system diagnoses 
for use in energy conservation and cost feasibility studies. A statis- 
tical method is developed for the exergy analysis of a complex 
system which offers limited experimental information. A global diag- 
nosis method is proposed for the detailed analysis of the system in 
such a way as to make possible the evaluation of exergetic and 
thermo-economic costs. 
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16815 (DOE/PC/88651-T1) MHD compressor—expander 
conversion system integrated with GCR inside a deployable 
reflector: Final report. Tuninetti, G. (Ansaldo S.p.A., Genoa 
(Italy). Research Div.); Botta, E.; Criscuolo, C.; Riscossa, P.; Gi- 
ammanco, F.; Rosa-Ciot, M. Ansaido S.p.A., Genoa (italy). 20 Apr 
1989. 112p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC22-88PC88651. Order Number DE90006270. Available from 
NTIS, PC AO6/MF AO1 - OSTI. 

This work originates from the proposal “MHD Compressor- 
Expander Conversion System Integrated with a GCR Inside a 
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Deployable Reflector’. The proposal concerned an innovative con- 
cept of nuclear, closed-cycle MHD converter for power generation 
on space-based systems in the multi-megawatt range. The basic 
element of this converter is the Power Conversion Unit (PCU) con- 
sisting of a gas core reactor directly coupled to an MHD expansion 
channel. Integrated with the PCU, a deployable reflector provides 
reactivity control. The working fluid could be either uranium hex- 
afluoride or a mixture of uranium hexafluoride and helium, added 
to enhance the heat transfer properties. The original Statement of 
Work, which concerned the whole conversion system, was subse- 
quently redirected and focused on the basic mechanisms of 
neutronics, reactivity control, ionization and electrical conductivity in 
the PCU. Furthermore, the study was required to be “inherently 
generic such that the study was required to be “inherently generic 
such that the analysis an results can be applied to various nuclear 
reactor and/or MHD channel designs’. 


16816 (iE-MOEl88/0100, pp. 17-18) Current status of liquid 
metal magnetohydrodynamic electric power generation tech- 
nology. Branover, H. (Ben-Gurion Univ. of the Negev, MHD 
Studies Center, Beersheva, (Israel)). Ministry of Energy and Infra- 
structure, Jerusalem (Israel). Jun 1988. (CONF-880609-: Energy 
88: 2. International congress and exhibition on energy, Tiberias (Is- 
rael), 5-10 Jun 1988). In Energy 88 The 2nd intemational 
congress and exhibition on energy. Abstracts. Available from 
COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The R&D program at Ben-Gurion University's Center for MHD 
studies aims to achieve commercial application of liquid metal 
MHD energy conversion by the early 1990s. Theoretical and exper- 
imental studies of the physical processes, component testing and 
development of a computer code for design optimization were 
followed by the building and testing of several 10 kWe range facili- 
ties. Of these ETGAR-2 has accumulated 1,500 h of operation 
since 1985, with no major failures. Tests of integrated systems 
confirmed all theoretical predictions, and the data base produced 
by the tests will contribute to the design of the ETGAR-5 industrial 
scale demonstration plant. ETGAR-5 will use lead and steam as 
electrodynamic and thermodynamic fluids, with a cycle high tem- 
perature of 653K. ETGAR-5 is planned to produce 1,400 kW net 
electrical power by 1990, and will be followed about 2 years later 
by ETGAR-7, with 7,000 kW output. Special applications of liquid 
metal MHD systems are considered, including co-generation of 
electricity and process heat, and desalination of sea water. (RP) 


16817 (IE-MOEI-88/0100, pp. 53) Development of "Etgar” 
liquid metal MHD energy conversion systems in Israel. Bra- 
nover, H. (Ben-Gurion Univ. of the Negev, MHD Studies Center , 
Beersheva, (israel)); El-Boher, A.; Lesin, S.; Unger, Y. Ministry of 
Energy and Infrastructure, Jerusalem (Israel). Jun 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COST] P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

A review of recent "Etgar” Liquid Metal Magnetodydrodynamic 
(LMMHD) Energy Conversion Systems (ECS) is the main part of 
this paper. The chosen concept for the "Etgar” program under spe- 
cific parameters will be described in detail. In all LMMHD ECS the 
heat which is fed into a liquid metal within a pipe circuit drives the 
formation of gas bubbles, either by vaporizing some of the metal or 
with the aid of introduced gas or vapor. The gaseous phase per- 
forms a thermodynamic cycle, converting heat into mechanical 
energy which is transferred to the liquid metal, which flows through 
a LMMHD channel across a magnetic field, thus converting the 
machanical energy to electrical energy. In most cases the conver- 
sion of heat to mechanical energy and of mechanical energy to 
electric power proceed simultaneously. Initial research into the ba- 
sic physics, theoretical development, computation and design 
methods and testing of key components was completed by 1984. 
Subsequent efforts have concerned the building of integrated test 
plants, feasibility studies for specific applications, upscaling studies 
and the development of engineering solutions. The ETGAR-3 
integrated pilot plant uses lead-bismuth alloy and steam at 150 de- 
grees C and delivers about 8 kW of electric power. It entered 





continuous operation in 1985 and is the only working LMMHD ECS 
pilot plant in the western world. A powerful universal computer 
code for design, optimization and cost engineering assessment of 
LMMHD ECS has been developed and is permanently updated 
with experimental data. All the studies mentioned provided the 
necessary database for entry to the commercial stage of multi- 
megawatt LMMHD ECS technology. (RP) 


16818 (INIS-mf—11578, pp. 49) Liquid-metal MHD conver- 
sion of nuclear energy to electricity. Barak, A. (israel Atomic 
Energy Commission, Tel Aviv (Israel)); Greenspan, E.; Blumenau, 
L.; Branover, H.; El-Boher, A.; Spero, E.; Sukoriansky, S. Ministry 
of Energy and Infrastructure, Jerusalem (Israel). 1988. (CONF- 
880609-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). In The second interna- 
tional congress and exhibition on energy, June 5-11, 1988, Tiberias, 
Israel: Energy 88 - Abstracts. Order Number DE90615090. Avail- 
able from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

Abstract only. LIQUID-METAL MHD GENERATORS/nuclear en- 
ergy; NUCLEAR ENERGY/liquid-metal mhd generators; ELECTRIC 
POWER; ENERGY CONVERSION; FEASIBILITY STUDIES; NU- 
CLEAR POWER PLANTS; REACTORS 
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16819 (MLM-3622-OP) Thermal vacuum life test facility for 
radioisotope thermoelectric generators. Deaton, R.L.; Goebel, 
C.J.; Amos, W.R. EG and G Mound Applied Technologies, Miamis- 
burg, OH (USA). [1990]. 9p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-88DP43495. (CONF-900109—22: 
7. symposiurn on space nuclear power systems, Albuquerque, NM 
(USA), 7-11 Jan 1990). Order Number DE90007148. Available 
from NTIS, PC AO2/MF A01 - OSTI. 

In the late 1970's, the Department of Energy (DOE) assigned 
Monsanto Research Corporation, Mound Facility, now operated by 
EG&G Mound Applied Technologies, the responsibility for 
assembling and testing General Purpose Heat Source (GPHS) ra- 
dioisotope thermoelectric generators (RTGs). Assembled and 
tested were five RTGs, which included four flight units and one 
non-flight qualification unit. Figure 1 shows the RTG, which was 
designed by General Electric AstroSpace Division (GE/ASD) to 
produce 285 W of electrical power. A detailed description of the 
processes for RTG assembly and testing is presented by Amos 
and Goebel (1989). The RTG performance data are described by 
Bennett, et al. (1986). The flight units will provide electrical power 
for the National Aeronautics and Space Administration's (NASA) 
Galileo mission to Jupiter (two RTGs) and the joint NASA/ 
European Space Agency (ESA) Ulysses mission to study the polar 
regions of the sun (one RTG). The remaining flight unit will serve 
as the spare for both missions, and a non-flight qualification unit 
was assembled and tested to ensure that performance criteria 
were adequately met. 4 refs., 3 figs. 


16820 (MLM-3623-OP) Design and operation of an inert 
gas facility for thermoelectric generator storage. Goebel, C.J. 
EG and G Mound Applied Technologies, Miamisburg, OH (USA). 
[1990]. 6p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-88DP43495. (CONF-900109-20: 7. symposium on 
space nuclear power systems, Albuquerque, NM (USA), 7-11 Jan 
1990). Order Number DE90007146. Available from NTIS, PC 
A02/MF A01 - OSTI. 

While the flight hardware is protected by design from the harsh 
environments of space, its in-air storage often requires special pro- 
tection from contaminants such as dust, moisture and other gases. 
One of these components, the radioisotope thermoelectric genera- 
tor (RTG) which powers the missions, was deemed particularly 
vulnerable to pre-launch aging because the generators remain 
operational at core temperatures in excess of 1000 degrees centi- 
grade throughout the storage period. Any oxygen permitted to 
enter the devices will react with thermally hot components, prefer- 
entially with molybdenum in the insulating foils, and with graphites 
to form CO/COz gases which are corrosive to the thermopile. It 
was important therefore to minimize the amount of oxygen which 
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could enter, by either limiting the effective in-leakage areas on the 
generators themselves, or by reducing the relative amount of oxy- 
gen within the environment around the generators, or both. With 
the generators already assembled and procedures in place to as- 
sure minimal in-leakage in handling, the approach of choice was to 
provide a storage environment which contains significantly less 
oxygen than normal air. 2 refs. 


16821 Characteristics of titanium nitride electrodes for 
AMTEC. Underwood, M.L. (California Inst. of Tech., Pasadena, CA 
(USA). Karman Lab. of Fluid Mechanics and Jet Propulsion); 
Williams, R.M.; Jeffries-Nakamura, B.; Bankston, C.P.; Weber, N.; 
Harkins, G. pp. 935 of The Electrochemical Society Spring meeting 
(extended abstracts). The Electrochemical Society, Pennington, NJ 
(1989). (CONF-890518-: 175. meeting of the Electrochemical So- 
ciety, Los Angeles, CA (USA), 7-12 May 1989). 

The authors have previously reported experimental results for a 
variety of high performance porous electrode compositions for 
AMTEC. These compositions include very thin molybdenum elec- 
trodes, platinum-tungsten trilayer electrodes, and rhodium-tungsten 
bilayer electrodes. These electrodes have operated at 0.5 to 0.6 
W/cm? for up to 300 hours at high temperature. One PVW and 
three Rh/W electrodes delivered 0.6 to 0.8 W/cm*. The electrodes 
were characterized by measurements of sheet resistance, ac 
impedance, total ohmic resistance, thickness, morphology and 
composition. These data were used in a model of the electrode in- 
corporating both mass transport and kinetic effects. Both the data 
and the model show mixed mass transport and kinetic control of 
sodium ion reduction at the BASE/porous electrode interface. The 
kinetic effects are described by the transfer coefficient a and the 
exchange current density (J.). Quantitative assessments show that 
a is about 0.5 and J. depends only on temperature, not electrode 
composition. The mass transport effects are characterized by the 
electrode morphological parameter (G). 


16822 Effects of some rare earth oxides and/or SiO, 
additions to a commercial ZrO. paint tor coating SiGe thermo- 
electric materials. Amano, T. (Ames Lab., IA (USA)); Beaudry, 
B.J.; Gschneidner, K.A. Jr.; Laabs, F.C. Journal of Materials 
Science (UK), 24(11): 3837-3840 (Nov 1989). DOE Contract W- 
7405-ENG-82. 

The effects of some rare earth oxides (Y203, CeO2, Sm2Oz or 
Er203) and/or SiO2 additions to a commercial oxide paint (mainly 
ZrOz) were studied as coatings for SiGe thermoelectric materials. 
No spalling occurred in the samples prepared from coatings con- 
taining small amounts of Er2Os, SiOz or both CeOz and SiOz while 
heating for 1322h at 1080°F in vacuum, and the sublimation of 
silicon and/or germanium was reduced significantly. The improve- 
ments imparted by these oxide additions to the commercial oxide 
paint is thought to be due to decreased internal stress of the sur- 
face oxides. The addition of Y2O3 and Sm20O3 had a detrimental 
effect. (author). 


16823 Commercial ZrO. paints as coatings for SiGe ther- 
moelectric materials. Amano, T. (Ames Lab., IA (USA)); Beaudry, 
B.J.; Gschneidner, K.A. Jr.; Laabs, F.C. Journal of Materials 
Science (UK), 24(11): 3831-3836 (Nov 1989). DOE Contract W- 
7405-ENG-82. 

The use of ZrO paints to coat SiGe materials used in radioiso- 
topic thermoelectric generators was studied. The best results were 
obtained when the SiGe alloys were double coated with a 200 h 
anneal at 1000°C after each coating. The thermoelectric properties 
of these coated samples were about the same as for the SiGe al- 
loys coated by SiOz or SigN4. The vapour-suppression properties 
of the best ZrO. coatings fell between those of SiOz and SiaN«,. In 
the SiGe doped with GaP alloys, the interface between the oxide 
coating and alloy is enriched with Ga2O3. (author). 
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16824 (AD-A-213625/7/XAB) Long-endurance underwater 
power system. Quarterly report, July-September 1989. Aqua- 


nautics Corp., Alameda, CA (USA). Sep 1989. 91p. Available from 
NTIS, PC AO5/MF A01. 
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In cooperation with personnel from Alupower Inc., the author 
have investigated various options to generate power using 
aluminum as fuel and gill technology to extract oxygen. The advan- 
tages and disadvantages of a few of the options were looked into 
and the energy densities were calculated. The power source 
scheme, ALWATT-CFFC, under development by Aquanautics can 
enhance the energy density of ALWATT, an aluminum-seawater 
battery, to 4000 Wh’! from approximately 2000 Wh/l. This is ac- 
complished by oxidizing H2 generated from ALWATT in a fuel cell 
with dissolved oxygen from seawater transported by Aquanautics' 
proprietary carrier. In another scheme, the AL-Carrier battery, alu- 
minum is oxidized directly in a battery with the oxygenated carrier. 
This system is simpler and the energy density could still be higher 
than the ALWATT-CFFC. But this system has not been developed 
to any extent. It is to be noted that all these energy density figures 
are calculated with major assumptions about performance of the 
systems. In the last quarter a considerable amount of work was 
carried out in a CFFC and efficiency has been improved to 28% 
from 18%. Stability of the performance will be checked in the next 
quarter. Some experiments on the AL-Carrier showed feasibility, al- 
though the long-term performance has not been established. The 
ALWATT battery which produces hydrogen has been optimized to 
yield an energy density of about 2000 Wh/. 


16825 (EPRI-GS-6692) The market for fuel cell power 
plants within municipally owned utilities: Final report. Serfass, 
J.A. (Technology Transition Corp., Washington, DC (USA)); Mauro, 
R.L.; Bugel, L.L. Electric Power Research Inst., Palo Alto, CA 
(USA); American Public Power Association, Washington, DC (USA); 
Technology Transition Corp., Washington, DC (USA). c Jan 1990. 
196p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 

Fuel celis have many attractive features for public power utilities 
desiring urban power generation. The American Public Power As- 
sociation in cooperation with EPRI initiated this study of the market 
requirements for fuel cells as a precursor to a demonstration of the 
technology that could provide the widest possible benefits to public 
power. The specific objectives of this study were: to quantify the 
characteristics of public power systems that would have the most 
influence on fuel cell purchases; to characterize the decision- 
making in public power utilities that would effect the purchase of 
fuel cells; to identify the fuel cell operating characteristics and sizes 
of interest to public power systems; and to characterize and quan- 
tify the public power fuel cell market. 2 refs., 17 figs., 42 tabs. 


16826 (PB—-90-854100/XAB) Fuel cells. August 1985- 
September 1989 (Citations from the NTIS data base). Report 
for August 1985-September 1989. Nationa! Technical Information 
Service, Springfield, VA (USA). Dec 1989. 109p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB-88-868021. 

This bibliography contains citations concerning the development 
and utilization of fuel celis for energy production and storage. Top- 
ics include system descriptions and evaluation, theoretical aspects, 
and design and fabrication considerations. Molten carbonate and 
phosphoric acid fuel cells are among the types considered. (This 
updated bibliography contains 192 citations, 13 of which are new 
entries to the previous edition.) 


16827 Improving the CO tolerance of Pt fuel cell electrocat- 
alysts. Paffett, M.T. (Los Alamos National Lab., NM (USA)). pp. 93 
of 50th Anniversary 1938/1988: Division of Analytical Chemistry 
newsletter, Spring 1989. American Chemical Society, Washington, 
DC (US) (1989). (CONF-8904140—: ACS award in analytical chem- 
istry symposium: honoring Fred C. Anson, Dallas, TX (USA), 9-14 
Apr 1989). 

Pt based fuel cell electrocatalysts display catastrophic failure 
when operated in the presence of low levels of CO (~ 100 ppm) at 
low temperature (> 100°C). A relatively simple chemical modifica- 
tion to the feed stream at the anode end of the fuel cell has 
recently demonstrated that this severe drawback to low tempera- 
ture acid-based fuel technology can be overcome. In this work the 
authors will describe conventional electrochemical kinetic measure- 
ments (rotating disk electrode) that elucidate some of the 
fundamental chemistry occurring. In addition, surface science ana- 
logue experiments using ultrahigh vacuum techniques (temperature 
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programed desorption and Auger electron spectroscopy) that pro- 
vide complimentary information on the role of possible catalytic 
intermediates in this process will be discussed. 


16828 An electrochemical claus process. Pujare, N.U. (Eltron 
Research, Inc., Aurora, IL (USA)); Tsia, K.J.; Sammelis, A.F. pp. 
935 of The Electrochemical Society Spring meeting (extended ab- 
stracts). The Electrochemical Society, Pennington, NJ (1989). 
(CONF-890518—: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 

The authors discuss recent work on the direct electrochemical 
oxidation of H2S in the anode compartment of solid oxide fuel 
cells. The fuel cell was fabricated using a closed one-end yttria or 
calcia stabilized zirconia tube possessing a resultant solid elec- 
trolyte thickness of 0.15cm. Separate perovskite electrodes 
(Lap go" 19”"°3) were introduced onto the outside wall of the solid 
electrolyte tube to provide both the cathode for oxygen reduction 
and a reference electrode for half-cell measurements. 


16829 impedance analysis for the kinetics of the oxygen re- 
duction in LisCO3 melt. Dave, B. (Texas A and M Univ., College 
Station, TX (USA). Dept. of Chemical Engineering); Adanuvor, 
P.K.; Enayetullah, M.A.; White, R.E.; Srinivasan, S.; Appleby, A.J. 
pp. 935 of The Electrochemical Society Spring meeting (extended 
abstracts). The Electrochemical Society, Pennington, NJ (1989). 
(CONF-890518—: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 

An elucidation of the kinetics of oxygen reduction in molten car- 
bonates is essential because in the molten carbonate fuel cell the 
overpotential losses are considerably greater at the oxygen cath- 
ode than at the hydrogen anode. The objectives of this study are 
to determine the kinetics and mass transfer related parameters for 
oxygen reduction in the pure LixCO, melt by Impedance Analysis. 
Pure LioCO3 instead of the eutectic 68% Li2CO3/38% K2CO3 was 
chosen for this work because in the former only the peroxide 
species is formed while in the latter both the peroxide and super 
oxide are formed. LisCO3 melt is described by the equations given. 


16830 


Processes in ionomeric membranes employed in 
proton-exchange-membrane (PEM) fuel-cells. Derovin, C. (Los 
Alamos National Lab., NM (USA). Electronics Div.); Pafford, J.; 
Radzinski, S.; Springer, T.; Gottesfeld, S. pp. 935 of The Electro- 


chemical Society Spring meeting (extended abstracts). The 
Electrochemical Society. Pennington, NJ (1989). (CONF-890518—: 
175. meeting of the Electrochemical Society, Los Angeles, CA 
(USA), 7-12 May 1989). 

Recent advances in PEM fuel cell research and development 
have been quite significant. Demonstration of the high power den- 
sities obtainable with single PEM cells, as well as with short 
stacks, resulted in increased attention to this system. The areal 
power density demonstrated to date has exceeded 2 W/cm? for op- 
eration on pressurized (100 psi) hydrogen and oxygen, obtained in 
cells with Pt loadings of the order of 4 mg/cm. The authors dis- 
cuss their recent efforts which have led to the achievement of areal 
power densities close to 1W/cm? in PEM cells operating on H2 and 
air and employing much lower Pt loadings (0.4 mg/cm?). This re- 
sult has demonstrated that the PEM cell is a serious candidate for 
further development as a primary power source for transportation 
applications. 


16831 The effect of Schmidt number on the Faradaic 
impedance of the dissolution of a copper rotating disk. 
Hauser, A.K. (Materials and Chemical Sciences Div., Lawrence 
Berkley Lab., and Dept. of Chemical Engineering, Univ. of Califor- 
nia, Berkley, CA (US)); Newman, J. Journal of the Electrochemical 
Society (USA), 136(10): 2896-2901 (Oct 1989). 
Frequency-response results, as calculated by the Stefan-Maxwell 
macroscopic impedance model, are presented for a copper rotating 
disk in chloride solutions. The working algorithm uses 
concentrated-solution theory and accounts for multicomponent dif- 
fusion, migration, and homogeneous and heterogeneous reactions, 
as well as a finite Schmidt number and interfacial velocity. The va- 
lidity of the general program was checked by comparing the 
concentrated-solution model in the limit of dilute solutions, excess 
of supporting electrolyte, and infinite Schmidt number to known an- 
alytic solutions. Excellent agreement was obtained. Results for 





copper dissolution are plotted in various forms, enabling the effect 
of the Schmidt number (Sc) on the frequency-response of the 
faradaic impedance to be studied. 


16832 The solubility of NiO in binary mixtures of molten 
carbonates. Orfield, M.L. (Chemistry Dept., Univ. of Wisconsin- 
Stout, Menomonie, WI (US)). Journal of the Electrochemical 
Society (USA), 136(10): 2862-2866 (Oct 1989). 

The authors discuss the solubility of NiO mixtures of LizCO3- 
K2CO3 and NaeCO3-K2CO, measured as a function of the 
calculated basicity of the solvent mixture and as a function of the 
temperature. Acid and basic dissolution were found in all mixtures 
of the NazCO3-K2CO3 system and in the K2COz-rich mixtures of 
the Li.CO3-KzCO3 system. The slopes of the acid solubility lines 
were markedly different from those in the single salts. The solubili- 
ties in mixtures were not quantitatively related in a simple manner 
to the solubilities in the pure salts of which the mixtures were com- 
posed. However, useful qualitative trends may be discerned. 


16833 Singular perturbation analysis of the Faradaic 
impedance of copper dissolution accounting for the effects of 
finite rates of a homogeneous reaction. Hauser, A.K. (California 
Univ., Berkeley, CA (USA). Dept. of Chemical Engineering); New- 
man, J. Journal of the Electrochemical Society (USA), 136(10): 
2820-2830 (Oct 1989). 

A singular perturbation analysis has been developed for the dis- 
solution of a copper rotating disk in 0.1N HCl that is based on an 
assumed E,C; reaction mechanism. The underlying objective of the 
paper is to explore the effect that finite rates of a homogeneous 
chemical reaction can have on the preceding heterogeneous elec- 
trode reaction. Calculated complex-plane and Bode pilots, for a 
wide range of values of the homogeneous-reaction rate constant 
Kp, demonstrate the significant effect that the chloride complexing 
reaction can have on the frequency dependence of the faradaic 
impedance. An additional semicircle results in the complex plane 
due to the chemical reaction, and provides a basis for determining 
the homogeneous-reaction rate constant from frequency-response 
data. Other reaction mechanisms that possibly describe the copper 
dissolution process, as well as ways to distinguish experimentally 
between the different cases are discussed. Comparison of the 
available experimental copper dissolution data with the dimension- 
less faradaic impedance complex-plane plot yields a value of the 
order of a 10’ s~—' for nm. Also, results from the perturbation for- 
mulation of the problem are compared to the numerically-calculated 
results of the Stefan-Maxweil impedance model. 


16834 Effect of diftusion layer structure on the determina- 
tion of corrosion rates from DC transient measurements. Nagy, 
Z. (Argonne National Lab., IL (USA). Materials Science and Tech- 
nology Div.); Hernes, P.J.; Minkoff, M.; Leaf, G.K.; Land, R.H. 
Journal of the Electrochemical Society (USA), 136(10): 2816-2819 
(Oct 1989). DOE Contract W-31-109-ENG-38. 

The boundary conditions usually used for solving the differential 
equations in the theory of electrochemical transient measurements 
are not applicable to measurements with corroding metals. In an 
electrode kinetic investigation the measurement starts from equilib- 
rium, where no net current is flowing and no net chemical change 
is taking place before the application of the measuring signal. The 
situation is completely different for a corroding electrode because a 
corroding metal is not in equilibrium. Under these conditions, while 
there is no net current flowing through the system, there is a net 
chemical change taking place: the corrosion of the metal. The re- 
laxation curves calculated with the modified boundary conditions 
can be considerably different from those calculated the conven- 
tional way; therefore, the corrosion rates calculated from 
polarization data corrected for mass-transport effects using de tran- 
sient techniques may be in error. The authors discuss a series of 
model calculations carried out to determine this error. It is con- 
cluded that classical de transient techniques can be used to correct 
polarization data taken with corroding metal electrodes for mass- 
transport effects, as long as the system is not completely under 
mass-transport contro] and the negative polarization from the corro- 
sion potential does not exceed 30mV. 


16835 Current distribution near an electrode edge as a pri- 
mary distribution is approached. West, A.C. (Materials and 
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Chemical Sciences Div., Lawrence Berkley Lab., and Dept. of 
Chemical Engineering, Univ. of California, Berkley, CA (US)); New- 
man, J. Journal of the Electrochemical Society (USA), 136(10): 
2935 (Oct 1989). 

When ohmic resistances dominate over electrode kinetic resis- 
tances, the distribution of current density on an electrode can be 
highly nonuniform. In the limit of zero kinetic resistance (i.e., a pri- 
mary current distribution) the current density at the edge of an 
electrode will be infinite if the interior angle of intersection between 
the electrode and insulator is obtuse. In practical cases, nonzero 
kinetic resistances exist, and the current density remains finite. 
Previous results demonstrate that, when the ohmic resistance is 
large compared to the kinetic resistance, the current distribution 
can be described by the primary distribution everywhere except the 
edge region. The purpose of this paper is to describe the devia- 
tions from the primary distribution and to show explicitly the 
manner in which the current density at the edge of the electrode 
approaches extreme values as the ohmic resistance becomes 
large. The analysis is valid for any angle of intersection and can be 
applied in the edge region (for a large ohmic resistance) regardless 
of the geometric details of the rest of the electrochemical cell. Re- 
sults are given for linear and Tafel kinetics. 


3008 Miscellaneous Converiers 


16836 Characterization of the oscillatory motion at the bulk 
piezoelectric crystal/fluid interface: Implications to the use of 
piezoelectric crystals tor ion analysis. . Hager, H. (Lawrence 
Livermore National Lab., Livermore, CA (USA)); Sigalla, L.; Martin, 
B.; Wise, B.; Simpson, R. VP of Proceedings of the Electrochemi- 
cal Society Fall meeting: Extended abstracts. Volume 87-2. The 
Electrochemical Society, Pennington, NJ (1987). (CONF-871027-: 
172. meeting of the Electrochemical Society, Honolulu, HI (USA), 
18-23 Oct 1987). 

Two general processes are responsible for the fluid/crystal cou- 
pling: hydrodynamics and electrokinetics. These two coupling 
processes are linked via their common dependence on the fluid ve- 
locity field; yet the two momentum transfer mechanisms are 
fundamentally different physical phenomena. Perhaps most signifi- 
cantly, the electrokinetic momentum transfer rate is zero in the 
absence of net surface charge on the piezoelectric crystal elec- 
trode. The authors have performed the first quantitative partitioning 
between these two momentum transfer contributions. Of particular 
significance, electrostatic coupling analysis between a fiuid and a 
planar piezoelectric crystal operating in the thickness shear mode 
provides a powerful, yet remarkable simple means of characteriz- 
ing the charge state of the solution/solid interface. Identification of 
the minimum in electrokinetic coupling with the condition of zero 
surface charge yields a simple and direct technique for determining 
the potential of zero charge. The significance of their results are 
discussed with regard to the potential for exploiting piezoelectric 
crystal based electrokinetic coupling measurements as a new ion 
analysis technique. Special focus is placed on the ability to perform 
rapid, in situ ion analysis. 
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Refer also to citation(s) 16770 


16837 (IE-MOEI-88/0100, pp. 133) Exergy matching for effi- 
cient energy conversion. Van Gool, W. (State Univ., Analytical 
Chemical Lab., Energy Science Project, Utrecht, (Netherlands)); 
Diepstraten, F. Ministry of Energy and Infrastructure, Jerusalem (is- 
rael). Jun 1988. (CONF-880609-: Energy 88: 2. International 
congress and exhibition on energy, Tiberias (israel), 5-10 Jun 
1988). In Energy 88. The 2nd international congress and exhibition 
on energy. Abstracts. Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

Abstract only. 

The increase of the efficiency of the use of energy is often ana- 
lyzed by exploring the possibility to apply cogeneration, heat 
pumps and other types of equipment. In these devices energy is 
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converted from one form into another. There are, however, impor- 
tant differences in the conversion efficiencies. This is also true for 
chemical processes, for example, the conversion of naphtha into 
synthesis gas. Any of these conversions can be described in terms 
of an energy donating and an energy accepting system. During the 
conversion, both the amount of energy and the exergy matching of 
the donor and the acceptor systems are relevant. Conversion pro- 
cesses can have a high efficiency with respect to energy (enthalpy) 
and a low exergy efficiency. Energy conservation can be obtained 
when the exergy change of the donor system can be matched by 
the exergy change of the acceptor system. Several examples will 
be discussed. Typically, good exergy matching occurs in biochemi- 
cal energy conversions, low exergy efficiencies are obtained when 
fossil fuels are burned to heat buildings or to make hot water. Many 
separation processes also have low exergy efficiency. For some 
processes, the possibilities for an improvement of exergy matching 
(and therefore energy conservation) will be discussed. (author) 
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Refer also to citation(s) 15912, 15917, 16019, 16288, 16370, 
16400, 16699, 16700, 16701, 16762, 16763, 17870, 17885, 17916, 
17917, 19148 


16838 (AAL-89-04291) Flue gas spillage: Status of tech- 
nology transter: Final project report. Ashton and Associates 
Ltd., Ottawa, ON (Canada). 25 Mar 1989. 9p. (MICROLOG-89- 
04291). Available from PC Canada Mortgage and Housing 
Corporation, Annex Bidg., 682 Montreal Rd., Ottawa, ON, CAN 
K1A OP7; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This report deals in part with communication strategy prepared 
by Ashton & Associates for Canada Mortgage and Housing Corpo- 
ration (CMHC) in 1986. The principal objective of the report was to 
upgrade the capability of all sectors of heating industry to install 
and service the heating/chimney system from the standpoint of 
venting performance. It enlists the final reports prepared by CMHC 
on a system approach to residential combustion venting failure. 
The residentia! gas combustion venting forum sponsored by CMHC 
held in June, 1987 was effective in bringing together the appropri- 
ate cross-section of public and private interests involved in 
communicating the results of the CMHC studies and in identifying 
technology transfer needs and roles. The skill enhancement pro- 
gram and job development program presented by National Energy 
Conservation Association have been discussed. It also refers to a 
draft standard CAN/CGSB 51. 71 -M combustion, ventilation re- 
quirement methods, to determine potential for pressure derived 
spillage from fuel-fired space heating appliances water heater and 
furnaces, and another standard F326 developed by CSA with EMR 
support on residential ventilation requirements, which provides re- 
quirements for mechanical ventilation equipment. 


16839 (AD-A-213818/8/XAB) Reference guide for bullding 
diagnostics equipment and techniques. Special report. 
McKenna, C.M.; Munis, R.M. Cold Regions Research and 
Engineering Lab., Hanover, NH (USA). Jul 1989. 70p. (CRREL- 
SR-89-27). Available from NTIS, PC A04/MF A01. 

This report is designed for use by facilities engineers as a guide 
in the initial phases of investigating building diagnostics equipment 
and techniques. It provides information related to energy manage- 
ment and building environmental considerations resulting from 
energy-conservation measures. Subjects covered include: (1) 
building enclosure system evaluation; (2) heating, ventilating and 
air conditioning (HVAC) system evaluation; (3) lighting/illuminating 
system evaluation; (4) electrical system evaluation; and (5) indoor 
air quality measurements. 


16840 (AD-A-213977/2/XAB) Market potential of storage 
cooling systems in the Army. Final report. Sohn, C.W.; Cler, 
G.L. Army Construction Engineering Research Lab., Champaign, IL 
(USA). Sep 1989. 43p. (CERL-TR-E-89/13). Available from NTIS, 
PC A03/MF A01. 

Storage cooling technologies, which are rapidly developing in the 
private sector, shift the electrical demand for air conditioning from 
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onpeak to offpeak periods. The reduction of onpeak electrical de- 
mand results in significant savings in the demand charges. The 
Army pays more than $500 million annually in electrical utility bills. 
A significant portion of the bill (between 30 and 50 percent) is for 
the demand charges. A recent study identified Army facilities as 
ideal candidates for implementation of storage cooling systems. 
This report presents a quantitative estimate of market potential of 
storage cooling systems in terms of annual electrical utility savings. 
A simple methodology was developed to estimate the market po- 
tential based on the current electrical utility rates, system first 
costs, and expected payback periods. Sensitivity analysis was per- 
formed to examine the effect of system first cost of the total market 
potential. The sample group for this study consisted of 40 installa- 
tions of the U.S. Army Forces Command (FORSCOM). The market 
potential for the whole Army was extrapolated from the resuits of 
the sample group. The results were presented according to three 
first cost scenarios: new construction/replacement application, 
retrofit application with realistic first-costs, and retrofit application 
with upper-limit first costs. Storage-cooling system-applications for 
new construction/replacement of cooling plants with payback under 
5 years have the potential to save the Army $5 million annually. 


16841 (CMHC-—89-04289) CMCH [Canada Mortage and 
Housing Corporation] guide to ventilation systems. Consumers 
series. UNIES Ltd., Winnipeg, MB (Canada). Mar 1988. 86p. 
(MICROLOG-89-04289). Available from PC Canada Mortgage and 
Housing Corporation, Annex Bldg., 682 Montreal Rd., Ottawa, ON, 
CAN K1A OP7; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This guide to home ventialtion, intended for use by consumers, 
provides a discussion of problems in ventilation resulting from im- 
provements aimed at energy conservation. Infusion of outside air 
means that contaminanants accumulate inside the house to levels 
which may threaten the health of the occupants. High moisture lev- 
els may cause condensation on windows and cold walls and lead 
to the growth of molds. Mechanical ventilation is preferred to de- 
himidification as a solution to moisture problems as it solves both 
moisture and air quality problems , allows the home owner to con- 
trol ventilation rates, reduces energy costs and may prolong the life 
of building components. 13 figs. 


16842 (CONF-900167—1) Innovative and effective facilities 
planning: A practitioner's viewpoint. Wendt, R.L. Oak Ridge Na- 
tional Lab., TN (USA). Jan 1990. 8p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract AC05-840R21400. 
From Conference on quality planning in a time of tight budgets; 
Washington, DC (USA); 23 Jan 1990. Order Number DE90006148. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Facilities planning is the process of guiding change at an instal- 
lation through the acquisition, use, and removal of facilities in 
support of the installation’s mission. This process became increas- 
ingly important throughout the Department of Energy (DOE) during 
the heady growth years of the late 1970s after the Arab oil em- 
bargo. Facilities planning became institutionalized in April 1981 
with the signing of a DOE order that had been several years in the 
making. Thus, many within the Department initially came to asso- 
ciate facilities planning only with new development, growth, new 
facilities, improved aesthetics, and a better work environment. Few 
saw it as simply a means to guide change toward a desired end. 
Fewer still saw it as a key to long-term survival during periods of 
tight budgets. 


16843 (CONF-900203-5) Will CFC restrictions jeopardize 
anticipated foundation thermal efficiency gains?. Christian, J.E. 
Oak Ridge National Lab., TN (USA). [1990]. 15p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC05-840R21400. From Winter meeting of the American Society 
of Heating, Refrigerating and Air-Conditioning Engineers, Inc.; At- 
lanta, GA (USA); 11-14 Feb 1990. Order Number DE90006152. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

A significant increase in the use of foundation insulation had 
been expected due to the near completion of ASHRAE 90.2P 
(ASHRAE 1989), publication of the 1989 edition of the Council of 
American Buikling Officials Model Energy Code (CABO 1989), and 
increasing levels of foundation design resulting from concerns 





about moisture damage, indoor air quality, and radon. Restrictions 
on the future availability and-or price of chlorofluorocarbons (CFC)- 
12 and hydrochiorfluorocarbons (HCFCs) alternates will impact the 
goal of improving the efficiency of building foundations. One of the 
better ways to insulate foundations is on the exterior in contact 
with the earth, and one of the better insulating products for this ap- 
plication is extruded polystyrene. Because the predominant blowing 
agent used in extruded polystyrene has been CFC-12 and since 
CFC production limitations are at hand and further restrictions on 
HCFCs possible, changes in this product's cost and performance 
are imminent. Current understanding of the thermal performance of 
building foundations and moisture movement in and around foun- 
dations is such, that deciding how to best insulate is not always an 
easy decision for designers and builders. A world without reason- 
ably priced extruded polystyrene makes the decision even harder. 
This paper quantitatively addresses the energy-saving impacts us- 
ing a state-level analysis of foundation insulation current usage 
and potential growth. This analysis concludes that the total impact 
could be anywhere from near zero to 0.8 quads/yr (0.8 x 10'° Btu/ 
yr) in the year 2010, with the most likely impact being around 0.13 
quads/yr. The risk of higher impacts can be reduced by an acceler- 
ated research effort. 28 refs., 3 figs., 2 tabs. 


16844 (CONF-900334—1) Advanced absorption technology 
development in the United States. DeVault, R.C. Oak Ridge Na- 
tional Lab., TN (USA). [1990]. 13p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC05- 
840R21400. From 3. International Energy Agency heat pump 
conference; Tokyo (Japan); 12-15 Mar 1990. Order Number 
DE90001336. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Advanced technologies for gas-fired absorption heat pumps, air- 
conditioners, and chillers for building space conditioning are being 
developed in the United States with support from a number of or- 
ganizations and manufacturers. Single-effect cycle absorption heat 
pumps were developed in the 1970's, but proved to be too costly 
to manufacture. Several advanced cycle heat pump projects were 
started in 1982 and 1983 and have demonstrated substantially im- 
proved efficiency with simultaneously reduced manufacturing cost. 
Development of advanced cycle residential heat pumps continues 
with a goal of product introduction by 1992 or 1993. Because of 
the importance of air-conditioning, projects have also been under- 
way since the mid 1980's to substantially improve the cooling 
pertormance of absorption equipment. Air-cooled LiBr/H2O 
air-conditioning technology is being developed to increase the po- 
tential markets for double-effect equipment, and triple-effect cycles 
are being developed to dramatically improve cooling efficiency 
compared to existing absorption chillers. 22 refs., 5 figs. 


16845 (CONF-8705391—, pp. 199-219) Recent progress in 
the thermodynamics of absorption heat pumps. Herold, K.E. 
(Battelle Memorial Inst., Columbus, OH, (USA)); Moran, M.J. Con- 
siglio Nazionale delle Ricerche, Rome (Italy). Progetto Finalizzato 
Energetica. 1988. (in Italian). From 4. international symposium on 
second law analysis of thermal systems; Rome (italy); 25-30 May 
1987. in 4th international symposium on second law analysis of 
thermal systems. Order Number DE90733481. Available from 
NTIS (US Sales Only), PC A14. 

Paper presented at 4th international symposium on second law 
analysis of thermal systems, Rome, 25-30 May 1987. 

This discussion on heat pump thermodynamics centers around 
absorption machines is based on two distinct variations of funda- 
mental absorption cycles. One is represented by a water source 
heat pump which raises the temperature designed for heat recov- 
ery on an industrial scale. The other involves a combination of heat 
pump/air conditioner on 2 residential scale. The ideal performance 
characteristics of each cycle are deduced from thermodynamic 
principles. From suitable adaptations of Gibbs free energy equa- 
tions, methods are developed to evaluate effective outputs with the 
use of the thermodynamic properties of two absorption working flu- 
ids - LiBr/H20 and H20/NH3. 


16846 (DOE/BP/36024—1) Energy smart design assistance 
program: Technical training manual. Henry, B. Texas Engineer- 
ing Extension Service, College Station, TX (USA). Energy Training 
Div. 13 May 1988. 173p. Sponsored by U.S. DOE Conservation & 
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Renewable Energy. DOE Contract AC79-88BP36024. Order Num- 
ber DE90006638. Available from NTIS, PC AO8/MF A01 - OSTI; 
GPO Dep. 

The purpose of this manual is to provide technical information 
concerning energy-efficient commercial building design for repre- 
sentatives of utilities which are participating in Bonneville’s Energy 
Smart Design Assistance Program. Under this program, utilities will 
provide design assistance and information encouraging energy- 
conscious commercial building design to building design 
professionals and developers. This manual is intended to be both a 
text for training purposes and a reference guide for program opera- 
tion. With this in mind, more information is provided in the 
workbook than can be addressed in one day-and-a-half training 
session. It is hoped that with the information provided, participants 
will be able to improve commercial building energy efficiency be- 
yond current practice while promoting iong-term load growth that 
will provide net economic benefit within the region. 


16847 (DOE/EIA-0321(87)/2) Household energy consump- 
tion and expenditures 1987: Part 2, Regional data. USDOE 
Energy Information Administration, Washington, DC (USA). Office 
of Energy Markets and End Use. 22 Jan 1990. 306p. Sponsored 
by U.S. DOE Management & Administration. Order Number 
DE90006853. Available from NTIS, PC A13/MF A01 - GPO - OSTI; 
GPO Dep. 

This report is the third in the series of reports presenting data 
from the 1987 Residential Energy Consumption Survey (RECS). 
The 1987 RECS, seventh in a series of national surveys of house- 
holds and their energy suppliers, provides baseline information on 
household energy use in the United States. Data from the seven 
RECS and its companion survey, the Residential Transportation 
Energy Consumption Survey (RTECS), are made available to the 
public in published reports such as this one, and on public use 
data files. This report presents data for the four Census regions 
and nine Census divisions on the consumption of and expenditures 
for electricity, natural gas, fuel oil and kerosene (as a single cate- 
gory), and liquefied petroleum gas (LPG). Data are also presented 
on consumption of wood at the Census region level. The emphasis 
in this report is on graphic depiction of the data. Data from previ- 
ous RECS surveys are provided in the graphics, which indicate the 
regional trends in consumption, expenditures, and uses of energy. 
These graphs present data for the United States and each Census 
division. 12 figs., 71 tabs. 


16848 (EEO-ED-255/147) Energy efficiency measures in an 
urban renewal programme in Birmingham. Hildon, A. (City of 
Birmingham Polytechnic (GB). Birmingham School of Architecture); 
Davidson, P. Department of Energy, London (UK). Energy Effi- 
ciency Office. Jun 1989. 38p. Order Number DE90749310. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Energy Efficiency Demonstration Scheme report for The Building 
Research Energy Conservation Research Unit (BRECSU), Building 
Research Establishment, Watford (GB). 

In 1981 Birmingham City Council decided to incorporate and as- 
sess various measures designed to improve substantially the 
energy efficiency of twenty similar houses. The project has demon- 
strated a 22% reduction in delivered space heating energy 
resulting from the inclusion of a package of insulation and draught- 
proofing measures in a programme of enveloping pre-1920 
dwellings. The additional cost was 11% of the standard enveloping 
cost, implying a simple payback period of 16 years. (UK). 


16849 (EPRI-CU-6684) Inventory of utility-sponsored in- 
door air quality research: Final report. Nagda, N.L. (GEOMET 
Technologies, Inc., Germantown, MD (USA)). Electric Power Re- 
search Inst., Palo Alto, CA (USA); GEOMET Technologies, Inc., 
Germantown, MD (USA). c Jan 1990. 80p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

Indoor air quality is being investigated in several studies spon- 
sored by the Electric Power Research Institute (EPRI) and various 
electric utility companies in the US. A survey, sponsored by EPRI, 
identified 38 recent and on-going studies. Five upcoming projects 
were also identified. The projects range in scope from research 
studies in a few structures to air quality measurements in thou- 
sands of homes. Utility-sponsored studies have addressed single 
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pollutants such as radon, multiple pollutants, ventilation, and the 
impact of energy conservation. This report summarizes the mea- 
surement parameters, technical approach, technical products, and 
results of each of the studies. 5 tabs. 


16850 (ETDE-mf-0748872) Hindrances to _ innovative, 
energy-conserving building construction. Interviews with 
people who withdrew trom the model building project in Land- 
stuhl. Gruber, E. Fraunhofer-institut fuer Systemtechnik und 
innovationsforschung (ISI), Karlsruhe (Germany, F.R.). 1985. 87p. 
(In German). Order Number DE90748872. Available from NTIS 
(US Sales Only), PC AO5/MF A01. 

The task of the model project was to develop new, integrated so- 
lutions for energy saving and solar energy utilization for detached 
family homes. The decision-making process of the prospective 
owners was also anaiysed. In order to discover obstacles to or re- 
sistances against energy-saving building and innovative techniques 
it was necessary to conduct a survey among those who after an 
initial interest in the project withdrew from it. The methods are de- 
scribed as well as the degree to which the interviewers were willing 
to answer and the results. They relate to the interest in the project, 
information behaviour, building plans of the clients, attitudes to so- 
lar energy utilisation and energy-saving measures, attitude towards 
the draft plans, reasons for withdrawing from the project and the 
structure of the households that were interviewed. The results 
demonstrated the necessity to carry out a model project. (HW). 


16851 (FCC-43-59M-519) Development of vapour perme- 
ability data for waferboard. Forintek Canada Corp., Ottawa, ON 
(Canada). 5 Aug 1988. 40p. (MICROLOG-89-04281)}. Available 
from PC Canada Mortgage and Housing Corporation, Annex Bidg.., 
628 Montreal Rd., Ottawa, ON, CAN K1A 0P7; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 

The objective of the present study is to provide information on 
variability in permeance within waferboard panels, between panels, 
and between manufacturers. Some information is also sought on 
the differences between manufacturers and the influence of thick- 
ness of material. A limited experimental design was established for 
material from 6 manufacturers; most of the data was obtained for 
the wet-cup permeability test. Some data was also obtained using 
the dry-cup test and the saturated sample test. The variability in 
permeance both within panels and between panels was found to 
be high despite use of a large specimen size. While some of this 
variability was attributed to density variations, heterogeneity of the 
product and other production parameters were thought to con- 
tribute to this variation. Dry-cup tests gave permeance values that 
were lower than the wet-cup test values. Saturated sample tests 
showed that liquid flow through a sample and evaporative loss 
from its face lead to a loss of water form the sample that was over 
100 times that found in wet-cup tests by vapour transmission 
alone. Retesting of redried material showed that a permanent 
change in permeance had taken place as a result of swelling of the 
material on absorption of moisture. 4 refs., 10 figs., 4 tabs. 


16852 (GKYA-89-05957) Laminar air flow super window. 
Yuill (G.K.) and Associates Ltd., Winnipeg, MB (Canada). 10 Jun 
1987. 9299p. Contract EMR 57SZ.23216-6-6093. (MICROLOG-89- 
05957). Available from PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ottawa, ON, CAN K1iA 
OE4; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1iA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

The objectives of this project were to develop methods of pre- 
cisely analyzing the thermal performance of a laminar air flow 
super window (LAFSW), to use these methods to develop a practi- 
cal window design, and to build and install a window of this design. 
The LAFSW is characterized by three panes, with an air flow in- 
duced between the two outer panes. Provided that this flow is kept 
laminar, convective heat transfer from the center pane to the outer 
pane is almost completely elimated. Such a window could have a 
thermal resistance much higher than a conventional triple glazed 
window. Two methods of analysis were developed. The first, a sim- 
plified method, assumed that slug flow occurred in the air stream 
between the panes and that the heat flux along each of the panes 
was constant. The second, more detailed, method used a finite 
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difference computer program to analyze the heat transfer in the hy- 
drodynamically and thermally developing flow. The analysis 
showed that an LAFSW could be built to match normal window di- 
mensions and normal house ventilation requirements. The 
predicted energy savings justified the extra cost of the LAFSW, es- 
timated at $40 for a window 1 meter square. The LAFSW which 
was built and installed worked successfully, with no practical prob- 
lems developing. 29 refs., 12 figs., 6 tabs. 


16853 (IE-MOEI-87/0100 vp, paper 3) Computerized 
systems for energy conservation and control in hotels. Gold- 
enberg, G. (Electra Ltd., Tel Aviv, (israel)). Ministry of Energy and 
Infrastructure, Jerusalem (israel). Oct 1987. (in Hebrew). (CONF- 
8710511-: ENTEC 87: 1. Israeli conference on technologies in 
energy, Tel Aviv (israel), 28 Oct 1987). In ENTEC 87. First Israeli 
conference on technologies in energy. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Electra Ltd has developed a range of computerized control sys- 
tems for room air conditioning in hotels and office buildings. They 
use infrared sensors and microswitches. The aims in designing the 
systems include: maximizing energy saving, reduction of accidental 
supply cuts below 1%, enabling the consumer to control the bal- 
ance between comfort and energy economy, high reliability, and 
return of investment within two years. (MR) 


16854 (IE-MOEI--88/0100, pp. 70) Computerized conserve- 
tion. Goldenberg, G. (G.M. Electra Control Systems, (Israel)). 
Ministry of Energy and Infrastructure, Jerusalem (israel). Jun 1988. 
(CONF-880609—: Energy 88: 2. International congress and exhibi- 
tion on energy, Tiberias (Israel), 5-10 Jun 1988). in Energy 88. The 
2nd international congress and exhibition on energy. Abstracts. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

A luxury hotel is an energy conservationists’s nightmare. Hun- 
dreds of guests use air conditioners and other energy-intensive 
devices without ever seeing an electricity bill. Electra Control Sys- 
tems have come up with the COMPUSAVE system that can control 
all of the energy-using devices in a hotel of any number of rooms, 
turning them off when they are not needed. Electra Control Sys- 
tems have developed a line of products which reduce energy costs 
in hotel rooms, offices and residential areas. The main features of 
the products: prevents waste of energy, easy to install, reliable 
pertormance, protects the compressor (in case of a/c), automatic 
activation which switches on when someone enters the room and 
switches off the airconditioner when the room is vacant. (author) 


16855 (IE-MOEI-88/0100, pp. 79) Managing energy in solar 
dwellings with high inertia concrete slab and pebble bed stor- 
age. Nicolas, J. (Luxembourgeoise Univ. Fondation, Arion, 
(Belgium)); Rivez, J.F.; Lieffrig, V.; Fontaine, M. Ministry of Energy 
and Infrastructure, Jerusalem (Israel). Jun 1988. (CONF-880609-: 
Energy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The paper discusses the monitoring of a dwelling combining both 
active and passive solar design. The house includes on the one 
hand a 22 m? area of double glazing facing south and a ground 
plate with 35 cm of reinforced concrete and, on the other hand, an 
air-solar collector system and an 8 m® buffer filled with river peb- 
bles. Each subsystem is investigated both with monitoring 
equipment and with computer models. The study concludes that 
design criteria are respected, i.e. high inertia, low consumption, re- 
tention of passive heat and good storage of active solar energy. 
Nevertheless, although being right dimensioned, the hybrid system 
concrete slab/solar collectors/storage could be improved. With the 
same base concept, a new arrangement has been contrived by the 
designer: the pebble bed is included in the ground plate and the 
active solar collectors are suppressed. This new design fulfills both 
technical requirements and economical constraint in Belgium condi- 
tions. (author) 


16856 (IE-MOEI-—88/0100, pp. 92) The development of en- 
ergy calculation slide rule. Park, S.D. (Korea Inst. of Energy & 





Resources, Daeduk Science Town, Daejeon, South (Korea)); Shin, 
K.S. Ministry of Energy and Infrastructure, Jerusalem (israel). Jun 
1988. (CONF-880609-: Energy 88: 2. International congress and 
exhibition on energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 
88. The 2nd international congress and exhibition on energy. Ab- 
stracts. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The energy calculation slide rule was developed as a simple tool 
for estimating the impact on heating energy use of Korean resi- 
dences according to the selection of different conservation options. 
The slide rule estimates energy requirements for: wall insulation, 
ceiling insulation, floor insulation, window size and glazing, infiltra- 
tion air change volume and building azimuth. The principle of load 
calculation is to deduct the savings thanks to each conservation 
option from the base loads. To quantify the delta heating loads for 
all of the above conservation measures, an extensive data base of 
residential heating load has been generated using DOE-2.1A com- 
puter program. The data base was analyzed to determine the delta 
heating loads associated with each energy conservation measure, 
and a series of tables giving the delta heating loads due to the 
variations of each energy conservation measure for prototype 
houses in each of several locations were produced. These interme- 
diate data were analyzed using multiple linear regression to 
establish the relationship between component loads and individual 
conservation measures. It was found that the heating loads for typ- 
ical residential conservation measures can be determined with very 
high accuracy using simple linear regression equations. Slide rules 
were designed for 2 types of prototype houses in 3 base locations, 
and their energy conservation predictions for typical houses were 
within 2% of the outputs of the DOE-2.1A computer program. (RP) 


16857 (IE-MOEI-88/0100, pp. 112) The heating cost sharing 
method in apartment building. Park, S.D. (Korea Inst. of Energy 
& Resources, Daeduk Science Town, Daejeon, South (Korea)); 
Woo, J.S. Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Jun 1988. (CONF-880609-: Energy 88: 2. International congress 
and exhibition on energy, Tiberias (israel), 5-10 Jun 1988). In En- 
ergy 88. The 2nd international congress and exhibition on energy. 
Abstracts. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Heating bills for the residents in centrally heated, multi-family 
buildings can be assessed according to the heated area occupied 
by each resident or according to the actual, measured heat used 
by each resident. However, billing simply according to the rate of 
heating may be unfair, since an apartment at the outside of a 
building may use twice as much heat as a similarly-sized inside 
apartment. Thus, it is necessary to adjust the unit price of heating 
energy so as to reduce the cost for edge residents, rather than in- 
creasing it for core residents. In this presentation, the basic theory 
and panel heat loss ratio in Ondol heating systems are investi- 
gated and the experimental measurements of the distribution of 
heating energy and room air temperature in each apartment are 
analyzed. Theoretical heating cost coefficients are presented, 
which range from 1 to 2.63 for heating cost allocation in the Seoul 
area, when account is taken of the location of each dwelling. Fi- 
nally, a heating cost allocation method, using the heating cost 
coefficient, is proposed. (RP) 


16858 (IE-RDEA-84/0001, pp. 19-20) Rose greenhouse air 
drying by hygroscopic solution. Elergand, D. (Nordan Planta- 
tions Ltd., Givataim, (Israel)). Agricultural Research Organization, 
Bet Dagan (israel). Inst. of Agricultural Engineering. Mar 1984. 
(In Hebrew). (CONF-8403266-: Energy considerations in 
greenhouses, Bet Dagen (Israel), 12 Mar 1984). In Energy consid- 
erations in greenhouses. Summary of workshop presentations. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Hygroscopic solutions can be used to control the humidity in a 
greenhouse, thereby preventing condensations on leaves. In the 
system described here, hot humid greenhouse air is blown through 
a "wet mattress” on which the solution has been dripped. The air is 
dried and its temperature rises by 2-3 degrees C as a result of the 
water condensation. The diluted salt solution is collected and 
boiled, and its excess water evaporates. In the last season, six 
units, each in a 2000 m? greenhouse, have been installed at a 
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cost of $5000 per unit. The wet mattress absorbed 300 liters of 
water each night. Relative humidity was satisfactory, and the plants 
(roses) did not suffer from diseases in spite of the fact that they 
had not been sprayed with pesticides. However, the system still 
has a few problems, especially, the emission of poisonous gases, 
and corrosion during the boiling stage. Work continues on a 
method to concentrate the solution without boiling. (EHN) 


16859 (IE-TIIT—86/0100) Passive solar apartments in Israel: 
monitoring of four full scale apartments during the 1984-1985 
winter season. Hassid, S.; Wegner, D. Technion-israe! Inst. of 
Tech., Haifa (israel). Environmental and Water Resources Re- 
search Center. 22 Apr 1986. 8p. (CONF-8604289-: International 
symposium on energy and building envelope, Thessaloniki 
(Greece), 22-25 Apr 1986). Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

The problem of adapting popular Israeli apartments for increased 
passive solar energy utilization has been studied both theoretically, 
using a comprehensive thermal analysis program as well as a sim- 
plified linear two-equation model and through 1:2 scaled test cells. 
During the 1984-1985 winter the thermal performance of four full 
scale apartments, two of them with increased south glazing, was 
monitored. The results indicate that for the climate of the Mediter- 
ranean coast of Israel there is no justification for increasing glazing 
areas, but rather for reorienting existing glazing areas to the south. 
The sun porch system is also shown to compare favorably with the 
direct gain system. (author) 1 fig., 1 ref. 


16860 (IVO-A-08/89) Indoor climate, electric space heating 
and residential health. Valjus, J. (Imatran Voima Oy, Helsinki 
(Finland). Tutkimus- ja kehitysyksikkoe); Jaervinen, A.; Jaervinen, 
P. Imatran Voima Oy (IVO), Helsinki (Finland). Sep 1989. 79p. (in 
Finnish). Order Number DE90748453. Available from NTIS (US 
Sales Only), PC AOS/MF A01. 

In this study potential burning of indoor dust on hot surfaces of 
electric heaters as well as magnetic fields caused by electric space 
heating were examined experimentally. Emissions from production 
of electric energy were studied with a calculation model. The sur- 
face temperatures of the electric heaters for residential use were in 
this study between 48 deg C and 92 deg C. Within this tempera- 
ture range the thermodesorption from indoor dust was low and the 
burning of dust almost nonexistent. The temperature of the inside 
heating elements of the so-called combined heaters was, however, 
so high (between 189 deg C and 398 deg C) that indoor dust, at 
least in principle, may burn if it gets into the heaters on these ele- 
ments. However, no essential differences in the amount and quality 
of organic emissions from the dust collected from the homes with 
electric and water-base central heating could be found. No signifi- 
cant differences were measured between magnetic flux density in 
homes with electric space heating and water-base heating. During 
winter period, the common magnetic flux density was of the order 
of 0.1 muT. In 1985, the sulphur and nitrogen oxide emissions 
caused by electric space heating were 29% higher than emissions 
caused by domestic oil heating, when compared with regard to en- 
ergy content. The difference is predicted to still remain 14% in 
2000. The valuation is based towards domestic oil heating, because 
the sulphur which is transferred into heavier oil products when do- 
mestic oil is refined from crude oil has not been taken into account. 
However, there are no local emissions from electric space heating. 


16861 (KTM/E-D-178) Energy, organisation and human 
factors in housing companies. Tanskanen, E. (Tilastokeskus, 
Helsinki (Finland)). Kauppa- ja Teollisuusministerio, Helsinki 
(Finland). Energiaosasto. 1989. 150p. (in Finnish). Project KTM- 
263/881/84. Order Number DE90748450. Available from NTIS (US 
Sales Only), PC AO7/MF A01. 

This study discusses the energy consumption of housing compa- 
nies from the standpoint of organisational and human behaviour 
factors. It represents the last part and conclusion of a larger project 
examining the impact of consumer behaviour on the energy con- 
sumption of housing companies. The main body of data has been 
collected by interviewing 274 building managers and 234 mainte- 
nance men or janitors. The results show that the energy 
consumption of housing companies of the same type may vary by 
as much as 1 to 2 or more and that in just less than 40 per cent of 
housing companies had energy consumption changed less than 
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ten per cent from 1980 to 1984 and from 1984 to 1986. Regarding 
the observation was made that the participation of the maintenance 
man or janitor even in the more demanding tasks, the planning of 
implementation and the setting of objectives included, had a 
favourable effect on motivation and energy consumption. Excessive 
specialisation should be avoided. The participation of the board of 
the housing company was important. In certain respects, there was 
an obvious correlation between energy consumption and the num- 
ber of housing companies managed by a management company. 
Regarding the observation was made that the information base of 
building managers and maintenance staff was inadequate. How- 
ever, an adequate information base alone does not ensure good 
results; the organisational and attitudinal conditions must also be 
favourable. Regarding the observation was made that energy con- 
sumption is also in fluenced by false beliefs concerning energy 
consumption, by prejudices concerning the other parties and by ex- 
pectations concerning the response of the other parties. 


16862 (MCC—CE02780) Proceedings of building simulation 
*89. MCC Systems Canada, Inc., Toronto, ON (Canada). 1989. 
386p. (CONF-890615-: Building simulation ‘89, Vancouver 
(Canada), 23-24 Jun 1989; CE-02780). Available from MCC Sys- 
tems, 30 Wellington St. E, Suite 202, Toronto, ON, CAN M5E 1S3. 
Prices: $90.00 CAN. 

This two-day conference focused on the latest research results, 
advances in software development and integration, and other 
aspects of computerized simulation of building and building compo- 
nent performance. In addition to technical sessions, ten software 
demonstrations were scheduled. A total of 43 papers have been 
abstracted from this conference. 


16863 (MCC-—CE02780, pp. 94-102) Window energy perfor- 
mance comparison program for nor-residential buildings. 
McCluney, R. (Florida Solar Energy Center, Cape Canaveral, FL 
(USA)). MCC Systems Canada, Inc., Toronto, ON (Canada). 1989. 
(CONF-890615—: Building simulation '89, Vancouver (Canada), 23- 
24 Jun 1989; CE-02780). In Proceedings of building simulation 
‘89. Available from MCC Systems, 30 Wellington St. E, Suite 202, 
Toronto, ON, CAN M5E 1S3. Prices: $90.00 CAN. 

In the last several years there has been a major expansion in 
the variety of building fenestration systems offered for sale world- 
wide. Windows are now available with multiple glazings, various 
treatments for solar and illumination control, gas-fills, and low- 
emissivity coatings. Interior and exterior shading devices are also 
available in great varieties. A new computer program has been 
written for comparing the annual energy and economic perfor- 
mances of different window systems in non-residential buildings. 
The program, called CSHADE, performs a side-by-side hourly en- 
ergy performance simulation of a test window system compared to 
a reference one. A comprehensive report is printed out at the com- 
pletion of each simulation. The program is much simpler and 
easier to use than large building simulation programs such as 
DOE-2 or BLAST, and has relatively more modest computer re- 
quirements. Results are reported on the use of the new program to 
compare the performances of seven different window systems in- 
stalled in buildings in Miami and Chicago. 10 refs., 4 figs., 1 tab. 


16864 (MCC—CE02780, pp. 47-52) The interaction of bulid- 
ing lighting and HVAC systems. Conniff, J.P. (Ross & Baruzzini, 
Inc., St. Louis, MO (USA)); Rundquist, R.A. MCC Systems 
Canada, Inc., Toronto, ON (Canada). 1989. (CONF-890615—: 
Building simulation '89, Vancouver (Canada), 23-24 Jun 1989; CE— 
02780). In Proceedings of building simulation ’89. Available from 
MCC Systems, 30 Wellington St. E, Suite 202, Toronto, ON, CAN 
M5E 1S3. Prices: $90.00 CAN. 

Over the past 5 years, a project has been undertaken to deter- 
mine the relationship of the air conditioning load caused by building 
lighting with time. This paper presents simulation results calculated 
by several programs, DOE 2, BLAST, Carrier's HAP and Trane's 
TRACE and Micro-AXCEss. These are compared with test results 
generated by NIST. A discussion of the simulation techniques and 
the variables which affect the simulation results is included for 
each of the programs. The simulations show that four of the pro- 
grams track the experimental results very closely. However, three 
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of these programs use the weighting factor method developed ear- 
lier by Mitalas. This method is not well suited to simulation of the 
demand reduction strategies proposed. 5 refs., 4 figs., 6 tabs. 


16865 (MCC—CE02780, pp. 39-44) A building and plant real 
time simulation system. Yan, Q.S. (Tsinghau Univ., Beijing 
(China)); Jiang, Y.; Zhu, Y.X. MCC Systems Canada, Inc., Toronto, 
ON (Canada). 1989. (CONF-890615—: Building simulation '89, Van- 
couver (Canada), 23-24 Jun 1989; CE-02780). In Proceedings of 
building simulation ’89. Available from MCC Systems, 30 Welling- 
ton St. E, Suite 202, Toronto, ON, CAN M5E 1S3. Prices: $90.00 
CAN. 

This paper introduces an emulation system for simulation of the 
thermal process named ESAC (Emulation Set for Air-Conditioning 
systems). The main purposes of the system are to study the dy- 
namic properties of buildings and HVAC systems, to understand 
the energy consumption of HVAC systems with different thermal in- 
ertia and operating under different control algorithms, to develop 
and validate HVAC system controllers, and to train system man- 
agers. The structure of the software of ESAC is a network-modules 
structure. A building and plant system can be described with three 
or four networks: the network of fabric and zones describing the 
whole or part of the building geometry; the air-flow network and the 
water-flow network connecting every air handier and heating/ 
cooling source; and the controlier and sensor network describing 
the relationship between the controllers, sensors and operators if 
the user is not going to connect a real controller to the ESAC. In 
this way, flexibile system is supplied so that most kinds of HVAC 
system with any type of equipment can be described and simu- 
lated by ESAC as long as the user can develop particular models 
for any unusual equipment. An outline of the hardware and the 
main structure of the software are presented; the mathematical 
model and the relevant algorithms are then discussed. Finally, 
some examples of applications are illustrated. 6 refs., 8 figs. 


16866 (MCC-CE02780, pp. 31-38) Simulation and optimiza- 
tion in the real time control of building environmental systems. 
Cumali, Z. (CCB/Cumali Associates, San Francisco, CA (USA)); 
Serzgen, O. MCC Systems Canada, Inc., Toronto, ON (Canada). 
1989. (CONF-890615-: Building simulation ‘89, Vancouver 
(Canada), 23-24 Jun 1989; CE-02780). In Proceedings of building 
simulation ’89. Available from MCC Systems, 30 Wellington St. E, 
Suite 202, Toronto, ON, CAN M5E 1S3. Prices: $90.00 CAN. 

Some details of the optimization work conducted over the last 
five years in a high rise office complex are described. The solution 
of the many nonlinear equations representing the building environ- 
mental system in real time necessitates very fast algorithms and 
complete mapping of the feasible regions. Experiments in this area 
are outlined; models for a chilled water system and an unusual ap- 
plication to an existing dual duct system are provided as examples 
of a general nonlinear approach. In this project existing pneumatic 
HVAC system controls were updated to direct digital controls. Deci- 
sions were made to incorporate adjustable speed drives in almost 
all parts of the systems. A model of a building chilled water system 
is described that includes only the essential component. For exam- 
ple, the air side VAV system is shown as an energy and rate 
balance using the effectiveness of the coils. Some of the compo- 
nents are not given specific functional form except for the 
dependencies. The second model provides the details of an HVAC 
air side system, i.e. constant volume dual duct system found in 
many existing buildings. The challenge in this case was to operate 
the system as a partial variable volume system without changing 
the end controls at the mixing boxes. In the project two or more 
models, such as the ones outlined, are combined into a large 
model for each one of the buildings. The difficulties in this type of 
application are the identification of the many cases of the mixed in- 
teger problem, and the pathological cases encountered in the 
search for the optimum. 3 refs., 2 figs. 


16867 (MCC—CE02780, pp. 27-30) Buliding simulation 
reconciliation using empirical data. Carabott, M. (Engineering In- 
terface Ltd., North York, ON (Canada)). MCC Systems Canada, 
Inc., Toronto, ON (Canada). 1989. (CONF-890615—: Building simu- 
lation '89, Vancouver (Canada), 23-24 Jun 1989; CE-02780). In 





Proceedings of building simulation '89. Available from MCC Sys- 
tems, 30 Wellington St. E, Suite 202, Toronto, ON, CAN MSE 1S3. 
Prices: $90.00 CAN. 

Building simulation software alone can sometimes fall short of 
providing a reliable building model. The user can improve the fit by 
using empirical data to optimize the simulation and properly recon- 
cile the building's loads and its systems’ operations. The empirical 
data may take various forms but will generally include metered util- 
ity data and information from site visits and load monitoring. This 
entire process can be assisted using computerized techniques 
which model the building's energy balance. Together with the build- 
ing simulation program, this technique provides the user with a 
reliable base building model from which to model other building 
load and systems’ scenarios. This paper deals with the experi- 
ences in using the building simulation program LOADSHAPER 
along with data gathering techniques and an in-house computer 
program TRACKER to properly reconcile building simulation mod- 
els. The program calculates space heating and cooling loads on an 
hourly basis and provides quick and intuitive choices of building 
parameters with systems’ selection and design support. TRACKER 
is a spreadsheet model which requires the user to input metered 
utility data, local weather data and building end use loads and pro- 
files. In return, the model provides tabular and graphical reports on 
building monthly end-use profiles and annual totals. 


16868 (MCC—CE02780, pp. 19-23) CALPASH4 — Four 

later. Barnaby, C.S. (BSG Software, Berkeley, CA (USA)). MCC 
Systems Canada, Inc., Toronto, ON (Canada). 1989. (CONF- 
890615—: Building simulation '89, Vancouver (Canada), 23-24 Jun 
1989; CE-02780). In Proceedings of building simulation ’89. Avail- 
able from MCC Systems, 30 Wellington St. E, Suite 202, Toronto, 
ON, CAN M5E 1S3. Prices: $90.00 CAN. 

Current PC microcomputer technologies provide the opportunity 
to develop a new generation of graphically oriented, interactive 
building modeling programs. One such program, TAKEOFF, pro- 
vided lessons about this type of program. Generally, the technical 
proficiency required by interactive graphic programming is in an- 
other realm when compared to that required for simple building 
modeling. This paper reviews some of the problems encountered 
during the development of TAKEOFF. Microprocessor graphics 
workstations provided the basis for a new generation of building 
simulation tools which would overcome the limitations of traditional 
batch driven programs. Standardized building data interchange for- 
mats were urgently needed to promote efficient development of the 
computerized design industry. One implementation that was to take 
advantage of the new microcomputer capabilities was CALPAS4, 
the successor to Berkeley Solar Group's wideiy used CALPAS3 
hourly thermal simulation model. It became clear that the portions 
of the program devoted to geometric data management were much 
more complex than those concerned with analysis. This central 
graphic input processor was renamed TAKEOFF, since it performs 
the functions normally done by the user doing manual takeoffs. 
The results of the TAKEOFF implementation effort are mixed and 
provide numerous lessons about developing building analysis 
software. This paper describes and assesses the experiences en- 
countered. TAKEOFF has clearly demonstrated that formidable 
design and technical problems must be solved in order to success- 
fully implement an interactive graphic building analysis program. 
However, working with TAKEOFF is much faster and more accu- 
rate than working with traditional programs. 3 figs. 


16869 


(MCC—CE02780, pp. 5-10) Promising (and not so 
promising) developments in energy analysis software. Beranek, 
D.A. (U.S. Army Corps of Engineers, Washington, DC (USA)); 
Lawrie, L.K. MCC Systems Canada, Inc., Toronto, ON (Canada). 


1989. (CONF-890615-: Building simulation ‘89, Vancouver 
(Canada), 23-24 Jun 1989; CE-02780). In Proceedings of building 
simulation 89. Available from MCC Systems, 30 Wellington St. E, 
Suite 202, Toronto, ON, CAN M5E 1S3. Prices: $90.00 CAN. 
Building energy analysis programs have undergone a slow evo- 
lution since arrival over a decade ago. Changes are underway that 
may result in renewed vigor in the field. This paper first presents a 
brief historical review of energy analysis. The early whole building 
energy programs did a very thorough job of encoding recognized 
heat transfer functions and iterating them through a year’s worth of 
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weather data. These hour-by-hour programs required mainframe 
computer resources but bin programs were created that ran on the 
single user microcomputers. As long as energy conservation was 
popular, developers produced more and more energy analysis 
programs. Issues arose about how to go about deciding which soft- 
ware to use: validation, user friendliness, faster execution, cost, 
learning curve, etc. Canadians found the energy analysis software 
market to be quite small and stagnant. Few new programs were 
under development. The low demand for building energy simulation 
products resulted in a marked slowdown in development of new 
and improved code. A check with HVAC equipment manufacturers 
reveals a similar downturn in their investments for new energy 
software. The period 1985-1989 has seen solid growth in the appli- 
cations of building simulation software. However, energy software 
has not been the emphasis in this growth. Building energy simula- 
tion software is also being used extensively in the generation of 
energy conservation standards. The influence CADD (Computer 
aided design and drafting) is beginning to have on the design insti- 
tutions is profound. There is a heightened awareness of the 
wisdom of the design team approach, the most promising for build- 
ing energy simulation advocates. 24 refs. 


16870 (MCC—CE02780, pp. 1-4) Simulation of local loop 
controls. Haves, P. (Univ. of Oxford, Oxford, (UK)); Dexter, A.L. 
MCC Systems Canada, Inc., Toronto, ON (Canada). 1989. (CONF- 
890615—: Building simulation '89, Vancouver (Canada), 23-24 Jun 
1989; CE—02780). In Proceedings of building simulation 89. Avail- 
able from MCC Systems, 30 Wellington St. E, Suite 202, Toronto, 
ON, CAN MS5E 1S3. Prices: $90.00 CAN. 

A simulation-based evaluation tool for building energy manage- 
ment systems (BEMS) is being developed at the University of 
Oxtord. The tool is used to control algorithms and strategies by 
simulating them along with the building and plant, and to test com- 
mercial BEMS hardware by connecting it to a computer simulation 
of the building and HVAC piant via a hardware interface. The tool is 
based on HVACSIM+, a modular building plant and controls simu- 
lation program developed at the US National Institute of Standards 
and Technology. A number of new component models have been 
produced for this application. A dynamic coil module and a motor- 
driven actuator model are described. A hardware interface used to 
connect the simulation to actual controllers is also described. The 
results of preliminary tests indicate that dynamic plant models are 
required for prediction of HVAC energy consumption as well as the 
assessment of comfort conditions and component wear. 10 refs. 


16871 (MCC—CE02780, pp. 60-67) Impact of interior light- 
ing power reductions on commercial building energy use. 
Steele, T.R. (Bonneville Power Administration, Portland, OR 
(USA)). MCC Systems Canada, Inc., Toronto, ON (Canada). 1989. 
(CONF-890615—: Building simulation '89, Vancouver (Canada), 23- 
24 Jun 1989; CE—-02780). In Proceedings of building simulation 
‘89. Available from MCC Systems, 30 Wellington St. E, Suite 202, 
Toronto, ON, CAN MSE 1S3. Prices: $90.00 CAN. 

Lighting energy conservation measures are typically recom- 
mended in commercial building energy audits. To estimate lighting 
energy savings it is not uncommon to ignore detailed energy simu- 
lations which account for interactions of lighting with heating and 
cooling systems, and simply multiply hours of use by wattage re- 
duction. This paper investigates the potential error in performing 
simplified lighting calculations which ignore interactions. A series of 
computerized hourly energy simulations were conducted on proto- 
typical small office and small retail buildings. For different interior 
lighting levels, annual energy consumption and lighting energy con- 
sumption were estimated. The prototypical buildings modelled with 
different configurations, each of which was modelled using the dif- 
ferent interior lighting levels. Results show that, regardless of the 
performing a manual calculation to estimate lighting energy savings 
varies from over 125% for a weather sensitive building in a cold cli- 
mate to a 0% for a weatherized building in a moderate climate. It is 
concluded that, for these prototypical commercial buildings, the im- 
pact of reductions in interior lighting power on total building energy 
usage is significantly different than a one-to-one relationship. The 
impact depends on several factors such as climatic location, mod- 
elling assumptions, weather sensitivity of the building, and type of 
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heating and cooling system. These factors can best be included in 
a building specific simulation. 11 figs., 


16872 (MCC—CE02780, pp. 155-160) Considerations for ad- 
vanced building thermal simulation programs. Walton, G.N. 
(National inst. of Standards and Technology, Gaithersburg, MD 
(USA)). MCC Systems Canada, Inc., Toronto, ON (Canada). 1989. 
(CONF-890615—: Building simulation '89, Vancouver (Canada), 23- 
24 Jun 1989; CE-02780). In Proceedings of building simulation 
'89. Available from MCC Systems, 30 Wellington St. E, Suite 202, 
Toronto, ON, CAN M5E 1S3. Prices: $90.00 CAN. 

Collaborative efforts among building simulation researchers in 
Europe and the US have resulted in wide acceptance of certain 
features as necessary attributes of future simulation enrionments. 
As identified in the Energy Kernel System (EKS), the principal fea- 
tures are those of the object-oriented programming (OOP) 
paradigm, in which a hierachy of submodels is readily defined and 
interconnected to form system models of widely varying purpose, 
solution methodology, and implementation description. The Simula- 
tion Problem Analysis Kernel (SPANK) is an early, prototypical 
implementation intended to exhibit at least some of the EKS fea- 
tures, including an OOP-like environment. Additionally, SPANK 
implements a solution process that is based on graph algorithms 
and achieves solution efficiency through a reduction in size of the 
iterative problem. This paper enlarges on earlier descriptions of 
SPANK, attempting to separate and clarify the modeling issues and 
the solution issues. To this end the nature of the SPANK environ- 
ment is compared to established OOP environments. The SPANK 
cut-set reduction methodology is compared to the more widely 
known sparse matrix technique. Finally the utility of the SPANK 
reduction algorithm is demonstrated on a number of example prob- 
lems. 21 refs., 3 tabs. 


16873 (MCC-CE02780, pp. 133-138) Three-dimensional 
modelling of slab-on-grade heat transfer. Bahnfleth, W.P. (U.S. 
Army CERL, Champaign, IL (USA)); Pedersen, C.0. MCC Systems 
Canada, Inc., Toronto, ON (Canada). 1989. (CONF-890615-: 
Building simulation '89, Vancouver (Canada), 23-24 Jun 1989; CE-- 
02780). In Proceedings of building simulation ’89. Available from 
MCC Systems, 30 Wellington St. E, Suite 202, Toronto, ON, CAN 
M5E 1S3. Prices: $90.00 CAN. 

Experimental studies during the 1940's concluded that heat loss 
from slab-on-grade floors is proportional to floor perimeter length. 
More recent numerical investigations, however, indicate that area 
and shape are also important parameters. Furthermore, results of 
three-dimensional modelling differ significantly from those of sup- 
posedly equivalent two dimensional analysis. This paper describes 
an analysis of slab-on-grade heat loss characteristics based on an 
extensive program of detailed simulations. Several conclusions fol- 
low from this analysis: slab-on-grade heat loss depends on area 
as well as on perimeter length; therefore, the commonly used Fp 
ivad calculation method is unreliable; simple model which relates 
heat flux to the length scale area/perimeter length (A/P) is a good 
approximation of the numerical results of this study; mean and fluc- 
tuating heat flux components exhibit different degrees of area 
dependence, therefore they should be distinguished in models; and 
the proposed A/P scaling may be useful in future modelling efforts 
because it permits the mapping of three-dimensional cases into 
equivalent two-dimensional cases. 14 refs., 4 figs., 1 tab. 


16874 (MCC—CE02780, pp. 127-132) Multiple input transfer 
function model of ground heat transfer. Amber, J. (U.S. Army 
CERL, Champaign, IL (USA)); Pedersen, C.0. MCC Systems 
Canada, Inc., Toronto, ON (Canada). 1989. (CONF-890615-: 
Building simulation '89, Vancouver (Canada), 23-24 Jun 1989; CE- 
02780). In Proceedings of building simulation ’89. Available from 
MCC Systems, 30 Wellington St. E, Suite 202, Toronto, ON, CAN 
M5E 1S3. Prices: $90.00 CAN. 

The heat transfer processes occurring in the earth surrounding a 
building have a substantial effect on the building’s energy con- 
sumption. Most existing models of the earth and the earth-building 
interface are either complex models which require large amounts of 
computation time or very simple models which are inconsistent with 
the accuracy of existing detailed hourly building energy calculation 
programs. This paper describes an earth heat transfer model of 
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square slab floors suitable for use with detailed hourly energy pro- 
grams. The model is based on transfer function methodology using 
multiple inputs to account for heat transfer between the building, 
the deep ground and the climate-affected region near ground 
surface. The transfer functions described in this paper can be cal- 
culated from known building and ground characteristics. This model 
is more accurate than the simple algorithms currently in use while 
avoiding the excessive computational reqauirements of more de- 
tailed models. The results of this model are compared to a detailed 
three-dimensional finite difference model described in a companion 
paper. 6 refs., 1 fig., 1 tab. 


16875 (MCC—CE02780, pp. 113-121) Development of a 
methodology to evaluate the energy and comfort performance 
of tenestration. Sullivan, R. (Lawrence Berkeley Lab., Berkeley, 
CA (USA)); Selkowitz, S. MCC Systems Canada, Inc., Toronto, ON 
(Canada). 1989. (CONF-890615—: Building simulation '89, Vancou- 
ver (Canada), 23-24 Jun 1989; CE-02780). In Proceedings of 
building simulation ’89. Available from MCC Systems, 30 Welling- 
ton St. E, Suite 202, Toronto, ON, CAN MSE 1S3. Prices: $90.00 
CAN. 

This paper describes the development of a new concept for ana- 
lyzing the performance of fenestration systems. The derivation of 
five indicators that can be combined in a variety of ways so that 
both qualitative and quantitative judgements can be made regard- 
ing total fenestration performance is described. The five indices 
consist of three related to energy: fuel (heating), electric (cooling), 
and peak electric demand; and two to comfort: thermal and visual. 
Performance comparisons of different systems are made possible 
by introduction of a non-dimensional user-defined weighting func- 
tion that specifies the relationship between the five indices. A 
figure of merit is then calculated by combining the index values 
and weighting factors to provide a direct comparison between fen- 
estration systems. The indices were derived by performing a 
multiple regression of several thousand hour-by-hour building heat 
transfer simulations of a prototypical office building module using 
the DOE-2 simulation program. From this regression analysis, a 
series of simplified algebraic expressions that related fenestration 
pertormance to configuration variables were derived. This method- 
ology was incorporated as the computational engine within a 
prototype fenestration design fool on a microcomputer. A hyperme- 
dia environment is one that integrates computer graphics, video, 
sound, animation, with calculation sequences. 6 refs., 6 figs. 


16876 (MCC-CE02780, pp. 107-112) RESEM [Retrofit en- 
ergy savings estimation model]: An evaluation tool tor energy 
retrofits in institutional buildings. Carroll, W.L. (Lawrence Berke- 
ley Lab., Berkeley, CA (USA)); Birdsall, B.E.; Hitchcock, R.J.; 
Kammerud, R.C. MCC Systems Canada, Inc., Toronto, ON 
(Canada). 1989. (CONF-890615—: Building simulation '89, Vancou- 
ver (Canada), 23-24 Jun 1989; CE-02780). In Proceedings of 
building simulation ‘89. Available from MCC Systems, 30 Welling- 
ton St. E, Suite 202, Toronto, ON, CAN M5E 1S3. Prices: $90.00 
CAN. 

Lawrence Berkeley Laboratory has developed a PC-based com- 
puter tool, the Retrofit Energy Savings Estimation Model (RESEM) 
which can provide high-quality estimates of energy savings, based 
on actual pre- and post-retrofit utility bills. Descriptions of the de- 
velopment of RESEM and of its characteristics provide an overview 
of a complete retrofit savings analysis of a building without de- 
manding extensive engineering expertise on the part of the user. 
This paper details software design goals and approaches 
developed for providing a rational interface and maximal self- 
containment, development of building prototypes and parameter 
defaults based on minimal information from the user, a concise 
and efficient way of describing retrofits, the calibration of the build- 
ing description and its simulated performance against utility bills, 
and the allocation of energy savings among multiple retrofits, 
together with cost-effectiveness estimates. Future needs and capa- 
bilites to respond to them are also discussed. 6 refs. 


16877 (MCC—CE02780, pp. 103-106) Verification of energy 
savings in residential housing. Diemer, R. MCC Systems 
Canada, Inc., Toronto, ON (Canada). 1989. (CONF-890615—: 
Building simulation '89, Vancouver (Canada), 23-24 Jun 1989; CE— 
02780). In Proceedings of building simulation ‘89. Available from 





MCC Systems, 30 Wellington St. E, Suite 202, Toronto, ON, CAN 
M5E 1S3. Prices: $90.00 CAN. 

Energy saving rates due to retrofits in residential housing are 
either measured by experiment on site or predicted by system sim- 
ulation. In the latter case, mathematical models of the components 
are developed, verified by laboratory tests, and combined to repre- 
sent the thermal characteristics of the investigated system. Energy 
demand is then calculated before and after adopting the investi- 
gated retrofit. Field measurements in occupied buildings do not 
allow to prove energy saving rates due to retrofits since the bound- 
ary conditions, occupancy behaviour, and weather are varying and 
cannot be controlled during the periods of measurement. Therefore 
the correctness of simulation results cannot be verified by field 
measurements. Furthermore the results of field measurements are 
not reproducible. Energy saving rates due to retrofits can be pre- 
dicted by system simulation under identical boundary conditions, 
presumed the mathematical models used and the necessary data 
obtained are describing the thermal behaviour of the whole system 
sufficient accurately. Moreover results of field measurement can be 
explained by system simulation. 5 refs., 5 figs. 


16878 (MCC—CE02780, pp. 169-174) Techniques for simul- 
taneous simulation of buildings and mechanical systems in 
heat balance based energy analysis programs. Witte, M.J. 
(Univ. of Illinois, Urbana, IL (USA)); Pedersen, C.O.; Spitier, J.D. 
MCC Systems Canada, Inc., Toronto, ON (Canada). 1989. (CONF- 
890615—: Building simulation '89, Vancouver (Canada), 23-24 Jun 
1989; CE-02780). In Proceedings of building simulation ’89. Avail- 
able from MCC Systems, 30 Wellington St. E, Suite 202, Toronto, 
ON, CAN M5E 1S3. Prices: $90.00 CAN. 

The state-of-the-art in building energy analysis software consists 
of hourly simulation tools which are capable of simulating a build- 
ing and its mechanical systems for an entire year. The current 
hourly programs use either a heat balance method or a weighting 
factor method to model the thermal response of the building. The 
Building Loads Analysis and System Thermodynamics (BLAST) 
program uses the heat balance method. In most software, the 
building and the mechanical systems are simulated sequentially. 
First the building is simulated using some simplified representation 
of the fan systems, and then the fan systems are simulated to 
match what was determined in the building simulation. This 
technique works well for cases where the system response is well- 
defined, but it loses accuracy in situations where the system 
response is heavily dependent on the building load and the outside 
conditions or where the space temperatures are allowed to float 
drastically. In order to model today's energy-efficient designs, it is 
necessary to simulate the building and mechanical systems simul- 
taneously. This paper discusses several approaches to combining 
the BLAST building and fan system simulations. These approaches 
have been evaluated in terms of their effect on computation time, 
accuracy, and simulation flexibility. 2 refs., 4 figs., 1 tabs. 


16879 (NEI-DK-243) Reduction of electric power consump- 
tion in relation to household appliances: Pilot project. 
Gydesen, A. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Fysisk Lab. 3. Jul 1989. 33p. (In Danish). Contract EM-151/88-73. 
Order Number DE90748413. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

EFP-88. 

Possibilities were investigated for the reduction of electric power 
consumption in relation to household appliances, and for coopera- 
tion with manufacturers in this respect. It is suggested that in the 
cases of washing-up machines, and washing and drying machines, 
hot water from the tap could be utilized. This would mean that the 
energy consumption would then shift to domestic heating equip- 
ment, dual-purpose power plants and district heating plants. 
Ovens, drying machines, washing machines and washing-up ma- 
chines could use natural gas, especially in areas where this fuel 
could be conveyed to each household via pipes. Cooperation with 
manufacturers seems feasible, especially with regard to electric 
ovens, saucepans for use in combination with the latter, and water 
beds. Considering future developments, it is reasonable to expect 
that ultra sound will be utilized in connection with washing-up and 
washing machines, moreover it is likely that the use of enzymes in 
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washing powders will mean that washing machines will be able to 
run on cold water. (AB) 21 refs. 


16880 (NEI-DK-254) Beadwall test-module: The use of re- 
newable energy in commercial greenhouses. Nordvestijysk 
Folkecenter for Vedvarende Energi, Hurup (Denmark). Jan 1989. 
45p. Contract TR-85.266. Order Number DE90748436. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

Beadwall research on integration of renewable energy tech- 
niques in commercial greenhouses led to the design of a beadwall 
greenhouse which could reduce the energy consumption of a tradi- 
tional greenhouse by up to 80%. Further research on humidity 
control and heating and cooling systems showed that large quanti- 
ties of low-value energy (50 deg. C) can be won from the system 
by condensation of warm humid air. Climate regulation and high in- 
sulation are thus the central themes of the design. The beadwall 
insulation system is composed of two layers of transparent sheet- 
ing held 10 cm apart by a frame construction. Mobile insulation in 
the form of small polystyrene spheres are blown into the wall 
space and empty by gravity into a storage magazine. The present 
report describes the construction and testing of a 15 m2 section of 
beadwall greenhouse. Both transport and construction technique 
are now sufficiently advanced to enable construction of a 250 m2 
prototype beadwall greenhouse. Estimated price for the construc- 
tion is 1,381 DKK/m2 for 250 m2. Construction of larger areas than 
250 m2 will reduce this price. Taking energy production into ac- 
count the beadwall system is approx. 100 DKK/m2 more expensive 
than a double skinned house. Higher energy proces will favour the 
beadwall construction. (author). 


16881 (NEI-FI-83) Possibilities to save electricity in retall 
trade. Ohtonen, H. (Taloautomaatiosuunnittelu Nurmi Oy, Helsinki 
(Finland)); Nurmi, M. Kauppa- ja Teollisuusministerio, Helsinki (Fin- 
land). Energiaosasto. 1989. 161p. (in Finnish). KTM-330/881/86. 
Order Number DE90748445. Available from NTIS (US Sales Only), 
PC AO8/MF A01. 

The study was designed to analyse the premises for planning 
commercial buildings with modern technological applications, as 
well as to provide basic information on the distribution on energy 
consumption in existing buildings, thus serving as a tool in evaluat- 
ing utility factors for future construction projects. Another objective 
of the study was to look into the aspects affecting the chiuce on 
automation and distance control systems in commercial buildings 
of various types and sizes. The project “possibilities to save elec- 
tricity in retail trade” was carried out in co-operation with a group of 
representatives of central trade organisations. The study was 
based on a survey of the present building stock as well as previ- 
ous studies and surther measuring. 


16882 (OH/RD-89-150-K) Outgassing and heat loss in 
polyurethane foam insulated electric hot water tanks. Gowda, 
G. (Ontario Hydro, Toronto, ON (Canada)). Ontario Hydro Re- 
search Div., Toronto, ON (Canada). 24 Jul 1989. 17p. 
(MICROLOG-89-06320). Available from PC Ontario Hydro Re- 
search Division, Records Clerk, Bldg. KR 107, 800 Kipling Ave., 
Etobicoke, ON, CAN M8Z 5S4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC $10.00 CAN; MF $10 CAN. 

This report presents the results of a program to analyze the 
outgassing of chemical products from biown-in polyurethane foam- 
insulated electric water heaters and to evaluate the changes in 
thermal performance of the insulation from aging. The results indi- 
cate that the loss of thermal performance is extremely small and 
there is little reason for concern for indoor air quality, as the prod- 
ucts of outgassing were negligible amounts of chlorofluorcarbons 
and organic impurities. 7 refs., 3 figs., 3 tabs. 


16883 (PB-90-127440/XAB) Condensate disposal from 
high-efficiency commercial heating equipment. Topical report, 
August-December 1988. Thrasher, W.H. American Gas Associa- 
tion Labs., Cleveland, OH (USA). Jan 1989. 101p. Available from 
NTIS, PC AO6/MF A01. 

Contemporary and possible future heating equipment available 
for use in commercial and industrial applications was reviewed. The 
literature was searched for information on the condensate produced 
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by high-efficiency gas-fired equipment, its generation rate, compo- 
sition, disposal techniques, and effect on various drain materials. 
Manufacturers installation instructions for condensing residential 
equipment were also reviewed for applicability to commercial and 
industrial sized equipment. Those instructions varied significantly 
regarding their detail on condensate issues. That review was used 
as a basis for the preparation of s sted commercial 
condensate-disposal recommendations. More detail needs to be 
presented in commercial equipment installation instructions so that 
installers, operators and service personnel fully appreciate the com- 
plexity and capabilities of condensing equipment to insure a long 
and troublefree service life. The literature review also indicated that 
researchers in the U.S. and Europe found that condensate does 
not significantly effect the materials typically used in or the service 
life of sanitary drain systems, and that plastics such as PVC 
should last indefinitely when used for condensate disposal. 


16884 (PB-90-853615/XAB) Formaldehyde resins in bulld- 
ing materials. December 1973-October 1989 (Citations from the 
Rubber and Plastics Research Association data base). Report 
tor December 1973-October 138. National Technical Information 
Service, Springfield, VA (USA). Dec 1989. 157p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB—88-859541. 

This bibliography contains citations concerning regulations, stan- 
dards, safety, and applications of formaldehyde-resin compositions 
in the building industry. Urea formaldehyde is emphasized; how- 
ever, phenol formaldehyde and melamine formaldehyde are also 
considered for such applications as thermal insulation, bonding 
agents, and composite construction materials. Ramifications of 
state and federal legislation, substitute materials, and toxicology 
studies are included. (This updated bibliography contains 376 cita- 
tions, 46 of which are new entries to the previous edition.) 


16885 (SFU/DP-89-05649) Superwindows from pyrolytic 
deposition of fluorine doped tin oxide on glass. U-values and 
eletrical contracts. Colbow, K. (Simon Fraser Univ., Burnaby, BC 
(Canada)). Simon Fraser Univ., Burnaby, BC (Canada). Dept. of 
Physics. Mar 1988. 67p. Contract EMR 20ST.23216-6-6264. 
(MICROLOG—89-05649). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1iA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A thin film of fluorine doped tin oxide (SnO2:F) on glass exhibits 
high electrical conductivity, high transmittance and low emissivity in 
the visible region of the light spectrum. Heating the glass is accom- 
plished by making two separate electrical contacts on the thin film 
and applying a potential difference between them. Electrical con- 
tacts to fluorine doped tin oxide coated glass were investigated for 
the purpose of producing low cost, electrically heated windows. 
The contact resistance between the film and the electrical contact, 
and the stability of different contacts were compared. It was shown 
that the electrical contacts using Carbon Dag are essentially equiv- 
alent in electrical properties and performance to that of Silver Dag 
contacts. The low cost of Carbon Dag used with metal tape as the 
contact makes it more attractive for developing electrically heated 
windows. Thermal performance of different types of glazings was 
also compared. The heat loss coefficient (U-valve) for the double 
glazed, low-e windows was measured and compared to other man- 
ufacturers’ products. Differences could result from variations in the 
different measurement techniques. The optical properties of fiuo- 
rine doped tin oxide thin films on glass were also measured and 
compared. 14 refs., 8 figs., 2 tabs. 


16886 (Ul+-86-6136) Thermal improvement of vision control 
windows renewable energy branch. Bilgen, E. (Univel inc., 
Boucherville, PQ (Canada)). Unicel, Inc., Boucherville, PQ 
(Canada). 30 Apr 1987. 57p. Contract EMR 57SZ.23216-6-6136. 
(MICROLOG—89-05625). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Vision Control windows are automated venetian blind window 
systems containing horizontal pivoted louvers installed and sealed 
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between 2 glass panes. The heat transfer by convection, conduc- 
tion and radiation through the window system was studied 
theoretically and its thermal performance determined. The solution 
of the governing system of non-linear equations was carried out by 
using an iterative numerical method. As a result, a thermal model 
has been developed to use as as design tool in the study of im- 
provements of the Vision Control windows. A theoretical study has 
been carried out to identify the possible improvement areas, fol- 
lowed by an experimental study using a variable temperature 
calorimeter to verify the theoretical results and the suggested im- 
provements. It has been found that the Vision Control window 
system can be improved by using low emissivity coating at the in- 
side surface of the inside glass and heat absorbing glass as the 
inside glass pane, depending on the requirements. A system study 
was carried out for a single one-zone building using typical sum- 
mer and winter days ard the optimum strategy determined for 
minimizing the auxiliary energy requirements by modulating the 
louver position at an optimum angle. The thermal performance of 
the system was compared to that of a similar system without the 
louvers and it was found that considerable energy economy in 
summer and winter is possible by an automatic control of the lou- 
ver positions. 18 refs., 19 figs., 2 tabs. 
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16887 (EMR/TE-88-6) Transportation energy data book. 
Department of Energy, Mines and Resources, Ottawa, ON 
(Canada). Transportation Energy Div. 1988. 121p. (MICROLOG— 
89-05495). Available from PC Energy, Mines and Resources 
Canada, Communications Branch, 580 Booth St., Ottawa, ON, 
CAN K1A 0E4; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

The Transportation Energy Division is concerned with energy 
aspects of current and future trends in transportation systems, ve- 
hicles and transport fuels in Canada. The division develops policy 
advice, coordinates and manages research and development, and 
delivers programs relating to conservation and substitution of fuels 
in the transportation sector. This publication includes statistics on 
transportation sector energy demand; rail, air, marine, and road ve- 
hicles and their energy use; and automotive fuel taxes and prices. 
The Department has been actively promoting the use of propane 
and natural gas as vehicle fuels. Contributions to convert vehicles 
to these fuels and to establish public refuelling stations for natural 
gas have been administered by the Division for the past few years. 
The results of these programs are also presented. 30 refs., 43 
figs., 39 tabs. 


16888 (IE-RDEA-84/0001) Energy considerations in green- 
houses. Summary of workshop presentations. Felzenstein, G. 
(ed.). Agricultural Research Organization, Bet Dagan (Israel). Inst. 
of Agricultural Engineering. Mar 1984. 29p. (In Hebrew). (CONF- 
8403266-: Energy considerations in greenhouses, Bet Dagen 
(Israel), 12 Mar 1984). Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

The report is a summary of presentations on alternative energy 
sources and potential energy savings in agriculture. The topics 
covered include: comparison of different types of greenhouses, 
temperature and humidity control in greenhouses, energy economy 
of greenhouses, features of hydrosolaric greenhouses, and thermal 
insulation for greenhouses. A separate abstract was prepared for 
each of the 8 lectures. (EHN) 


16889 (IE-RDEA-84/0001, pp. 2-7) A closed greenhouse 
versus an open greenhouse. Gil, Y. (Ben-Gurion Univ. of the 
Negev, Beersheva, (Israel)). Agricultural Research Organization, 
Bet Dagan (israel). inst. of Agricultural Engineering. Mar 1984. 
(in Hebrew). (CONF-8403266-: Energy considerations in 
greenhouses, Bet Dagen (Israel), 12 Mar 1984). In Energy consid- 
erations in greenhouses. Summary of workshop presentations. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 
Order with complete bibliographic information. 





The program to develop closed greenhouses aims to attack the 
heating cost problem of greenhouses, and to enable them to be 
used throughout the year. Existing greenhouses waste energy be- 
cause plants require energy for growth only during the day, when 
they absorb only 4% of the incoming radiation energy, the rest of 
which is removed by cooling. However, the plants need to be kept 
warm at night. A closed greenhouse enables heat to be stored 
during the day, for heating at night. While existing greenhouses re- 
duce the water requirement for a given income to 20% of that for 
open cultivation, closed greenhouses could reduce it by a further 
factor of 3. Closed greenhouses provide the opportunity to incorpo- 
rate saline water distillation and root warming systems, to use 
some of the surplus daytime energy input, thus saving water and 
improving plant yields. Also, in closed greenhouses, CO2 enrich- 
ment is possible. This increases yield and increases the plants’ 
ability to withstand salinated water. For example, at 600 ppm air 
concentration of CO, plants watered with salinated water (1700 
ppm salt concentration) gave better yield than the control plants. 
Among problems with closed greenhouses are the need to control 
humidity, to prevent diseases caused by condensation on leaves, 
and the need to provide a backup temperature control and ventila- 
tion system to protect valuable crops. A closed system increases 
overhead costs by 25%, but the payback period can be as short as 
2 years. (EHN) 


16890 (IE-RDEA-84/0001, pp. 7-9) A survey of heating 
methods for greenhouses. Dvoskin, D. (Heshev, Inter-Kibbutz 
Management Services Unit, Tel Aviv, (Israel)). Agricultural Research 
Organization, Bet Dagan (israel). inst. of Agricultural Engineering. 
Mar 1984. (In Hebrew). (CONF-8403266—: Energy considerations 
in greenhouses, Bet Dagen (Israel), 12 Mar 1984). In Energy con- 
siderations in greenhouses. Summary of workshop presentations. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Total costs of different methods for greenhouse heating were 
compared. The basis was a greenhouse for roses in Israel, in the 
vicinity of Lod. The following systems were analyzed: hot air fur- 
nace, hot water furnace, hydrosolaric system, heat pump and the 
use of waste heat from power plants. Results were as follows: for 
a greenhouse of standard dimensions annual cost of a hot air fur- 
nace was $6400, 60% of which was fuel cost, annual cost of a hot 
water turnace was $7000, 53% of which was fuel cost, annual cost 
of a hydrosolaric greenhouse was $4400, 26% of which was fuel 
cost. A heat pump was found very expensive, and it used nearly 
as much fuel as conventional heating methods. The use of waste 
heat from power plants may be economical but it is still under de- 
velopment. (EHN) 


16891 (IE-RDEA-84/0001, pp. 9-11) Intensive heating of 
roses in greenhouses heated by two-phase salt systems. 
Ginzburg, H.; Levav, N. Agricultural Research Organization, Bet 
Dagan (Israel). Inst. of Agricultural Engineering. Mar 1984. (In He- 
brew). (CONF-8403266-: Energy considerations in greenhouses, 
Bet Dagen (Israel), 12 Mar 1984). In Energy considerations in 
greenhouses. Summary of workshop presentations. Available from 
COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

An experimental greenhouse for Mercedes and Sonya roses was 
built with a two-phase heat storage solution. The principle of this 
storage system is that the solution is selected so that its phase 
change occurs at the temperature which is considered the desired 
greenhouse temperature. Thus, when the greenhouse temperature 
gets below the desired value, the salt crystallizes and emits heat. 
Through its phase change, the particular solution selected was ca- 
pable of storing 40 kilocalories per kilogram of salt. (The system 
was developed by Electra Co., Israel). The size of the greenhouse 
was 200 m? and it had 600 plants arranged in 8 beds. Plastic 
pipes containing 1.5 tons of the salt solution were arranged along 
the greenhouse and electric fans caused air flow. Measurements 
showed that the amount of heat emitted from the salt was very 
close to the theoretical value. (EHN) 


16892 (IE-RDEA-84/0001, pp. 11-12) The development of 
an air to air heat exchanger for energy savings. Zamir, N. Agri- 
cultural Research Organization, Bet Dagan (israel). Inst. of 
Agricultural Engineering. Mar 1984. (In Hebrew). (CONF-8403266-: 
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Energy considerations in greenhouses, Bet Dagen (israel), 12 Mar 
1984). In Energy considerations in greenhouses. Summary of 
workshop presentations. Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

Order with complete bibliographic information. 

Whereas conventional heat exchangers work at a temperature 
difference of 70 degrees C and, therefore, at a high efficiency, the 
temperature difference in a greenhouse is small, about 20 degrees 
C. Yet, large quantities of air are involved, as it is necessary to re- 
place the greenhouse humid air with drier air from the outside. To 
utilize the heat of the outgoing air, a large heat transfer area is 
necessary. A heat transfer medium has to be of a very large area, 
thin and inexpensive. Taut sheets of polyethylene can be of such 
use. In the past year, tests have been performed in an apparatus 
with 1.5 m® with 156 m? of heat transfer area. A heat transfer rate 
of 10 watts per m* has been achieved. (EHN) 


16893 (IE-RDEA-84/0001, pp. 12-13) Comparison of green- 
house structures from the standpoint of energy consumption. 
Pieper, A. Agricultural Research Organization, Bet Dagan (Israel). 
Inst. of Agricultural Engineering. Mar 1984. (in Hebrew). (CONF- 
8403266-: Energy considerations in greenhouses, Bet Dagen 
(Israel), 12 Mar 1984). In Energy considerations in greenhouses. 
Summary of workshop presentations. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Measurements aimed at identifying the effect of the greenhouse 
cover material on energy consumption failed to yield conclusive re- 
sults. Too many other factors, such as climate conditions, the level 
of air tightness of the greenhouse, farmers’ approach and others 
affected the results. However, the experimenters were able to 
come up with a proper method and measuring devices to perform 
such measurements. These include devices to measure the 
amount of radiation lost at night, the air humidity, the amount of air 
leakage, and the amount of radiation that penetrates the cover. 
Measurements will continue throughout the next season. (EHN) 


16894 (IE-RDEA-84/0001, pp. 14-15) Partial heating for 
roses in greenhouses. Zislin, N. (Hebrew Univ. of Jerusalem, (Is- 
rael)). Agricultural Research Organization, Bet Dagan (israel). Inst. 
of Agricultural Engineering. Mar 1984. (in Hebrew). (CONF- 
8403266-: Energy considerations in greenhouses, Bet Dagen 
(Israel), 12 Mar 1984). In Energy considerations in greenhouses. 
Summary of workshop presentations. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

Several species of roses were grown under the following night 
temperature conditions: (a) constant 18 degrees C, (b) constant 14 
degrees C, (c) split night temperature, 18 degrees C to midnight 
and 14 degrees C from midnight, (d) pulse heating, temperature 
cycling between 18 degrees C and 14 degrees C every two hours 
throughout the night. Taking the constant 18 degrees C group as 
the control, split night temperature reduced yield by 40%, but pulse 
heating gave a yield that was similar to that of the control. Fuel 
saving for the pulse heating was 35%, and the required investment 
was one thermostat. (EHN) 


16895 (IE-RDEA-84/0001, pp. 15-16) The development of 
thermal coverings to prevent heat losses in greenhouses. 
Levav, N. Agricultural Research Organization, Bet Dagan (israel). 
Inst. of Agricultural Engineering. Mar 1984. (in Hebrew). (CONF- 
8403266-—-: Energy considerations in greenhouses, Bet Dagen 
(Israel), 12 Mar 1984). In Energy considerations in greenhouses. 
Summary of workshop presentations. Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

A greenhouse cover made of polyethylene sleeves has been de- 
veloped. The sleeves which can be blown out and pulled in like an 
accordion, hang on cables parallel to the greenhouse roof. When 
inflated, they rise and fill the area under the roof. Energy savings 
of 50% have been realized with this system. Another type of cover, 
developed in Holland, comprises PVC sheets that are spread over 
the greenhouse. Energy savings of 35% have been realized with 
that system. (EHN) 
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16896 (IE-RDEA-84/0001, pp. 16-17) Hydrosolaric green- 
house for roses and ornamentals. Hagiladi, A. Agricultural 
Research Organization, Bet Dagan (Israel). Inst. of Agricultural En- 
gineering. Mar 1984. (In Hebrew). (CONF-8403266-: Energy 
considerations in greenhouses, Bet Dagen (Israel), 12 Mar 1984). 
in Energy considerations in greenhouses. Summary of workshop 
presentations. Available from COSTI P.O.B 20125, TEL-AVIV 
61201. 

Order with complete bibliographic information. 

The report describes the performance of an experimental hy- 
drosolaric greenhouse in Bet Dagan, Israel. The water reservoir is 
under the floor and is used both for energy storage and as a grow- 
ing solution. (Water acidity level is 5.5 to 6.). Plants are grown in 
net baskets that float on the water. The heat exchanger is located 
in the northern side of the greenhouse, and heat transfer is 
achieved by water spraying. During the winter, an inside tempera- 
ture of 12 degrees C and relative humidity of 80 to 100% were 
registered when the outside temperature was 3 degrees C. In sum- 
mer, the inside temperature did not rise above 30 degrees C, and 
the relative humidity was 75 to 100%. Tropical vegetation did well 
under these conditions but plants like eucalyptus and ferns did not. 
Experiments were also conducted using tissue culture and styro- 
foam floats, which resulted in more developed root systems in 
some cases. A new, experimental float made of peat appears very 
promising. In the case of roses the greenhouse must be aired to 
avoid diseases. (EHN) 


16897 (IE-RDEA-84/0001, pp. 17-19) Climate contro! in 
hydrosolaric greenhouses. Zamir, N. Agricultural Research Orga- 
nization, Bet Dagan (israel). Inst. of Agricultural Engineering. Mar 
1984. (In Hebrew). (CONF-8403266—: Energy considerations in 
greenhouses, Bet Dagen (Israel), 12 Mar 1984). In Energy consido- 
erations in greenhouses. Summary of workshop presentations. 
Available trom COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The aim in developing hydrosolaric greenhouses is to provide an 
inexpensive means of climate control, which does not harm the 
crops. In a hydrosolaric greenhouse control of the pump which 
passes water through the heat exchanger has a similar effect to 
controlling the heater of a conventional greenhouse, since evapora- 
tion of the sprayed water influences the temperature and humidity 
simultaneously. Climate can also be controlled by passing only a 
portion of the air through the heat exchanger, by airing the green- 
house, and by forced convection, driven by electric fans. Forced 
convection is especially important in controlling condensation on 
leaves. Current studies with an experimental greenhouse, equipped 
with a precise, computerized control system, aim to gather data on 
the influence and importance of the various operating parameters, 
including temperature differences, heating rates and water flows. 
(EHN) 


16898 (NEI-DK-258) Parking information systems: Conse- 
quences for energy consumption and air pollution. 
Energiministeriets forskningsprogram 88. Energianvendelse i trans- 
portsektoren. Bach, O.; Krawack, S.; Thordrup, J. Cowiconsult 
Raadgivende Ingenioerer A/S, Virum (Denmark). Aug 1989. 67p. 
(in Danish). Contract EM-151/88-2. Order Number DE90748440. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

EFP-88. 

Larger parking information system are evaluated in relation to 
their possible influence with regard to energy conservation and air 
pollution abatement. As a case in point, an analysis of the current 
parking situation in Lyngby was based on a detailed registration of 
the activities of each vehicle parked within the area during a certain 
period of time. The possible effect of a parking information system 
on the parking situation in this area was investigated. It is sug- 
gested that the utilization of such a system could result in a 10% 
reduction of air pollution in areas of towns where parking places 
are most in demand. However a parking information system's con- 
tribution to energy conservation was found to be negligable. (AB). 


16899 (SAND-89-1972C) Heli/SITAN: A Terrain Referenced 
Navigation algorithm for helicopters. Hollowell, J. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1990]. 10p. Sponsored by 
U.S. Department of Defense. DOE Contract AC04-76DP00789. 
(CONF-900372-1: PLANS 90, Las Vegas, NV (USA), 20-23 Mar 
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1990). Order Number DE90005193. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

Heli/SITAN is a Terrain Referenced Navigation (TRN) algorithm 
that utilizes radar altimeter ground clearance measurements in 
combination with a conventional navigation system and a stored 
digital terrain elevation map to accurately estimate a helicopter's 
position. Multiple Model Adaptive Estimation (MMAE) techniques 
are employed using a bank of single state Kalman filters to ensure 
that reliable position estimates are obtained even in the face of 
large initial position errors. A real-time implementation of the algo- 
rithm was tested aboard a US Army UH-1 helicopter equipped with 
a Singer-Kearfott Doppler Velocity Sensor (DVS) and a Litton LR- 
80 strapdown Attitude and Heading Reference System (AHRS). 
The median radial error of the position fixes provided in real-time 
by this implementation was less than 50 m for a variety of mission 
profiles. 6 refs., 7 figs. 
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Refer also to citation(s) 15830, 16219, 16229, 16233, 16234, 
16237, 16239, 16244, 16245, 16246, 16247, 16248, 16249, 16250, 
16251, 16252, 16253, 16256, 16269, 16270, 16369, 16481, 16495, 
16791, 16799, 16844, 16964, 16966, 17087, 17279, 17688, 17818, 
17862, 17929, 19131 


16900 (AV/BC—P8347.00) Review of waste exchange pro- 
grams: Final report. Acres Internationa! Ltd., Vancouver, BC 
(Canada). Jun 1988. 240p. (MICROLOG—89-04228). Available from 
PC Canadian Council of Resource and Environment Ministers, 
4905 Dufferin St., Downsview, ON, CAN M3H 574; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 

In December, 1987, the Canadian Council of Resource and En- 
vironment Ministers (CCREM) commissioned a review of the 
barriers to recycling of hazardous waste in Canada to identify 
those industrial sectors which generate hazardous waste; the eco- 
nomic, legislative, technological, and corporate/institutional barriers 
to recycling of hazardous waste; to evaluate economic incentives 
to promote recycling; and to recommend policies and actions by 
government and industry which will stimulate recycling of haz- 
ardous waste. Information was gathered by an extensive review of 
existing literature, current legislation in Canada, successful haz- 
ardous waste recycling and minimization programs in the U.S., 
Europe and other areas of the world, and interviews with legisla- 
tors and others. The study concluded that the major barriers to the 
recycling of hazardous waste are economic. Current technology is 
capable of recovery and recycle of several types of waste, but con- 
sumers attitudes towards the recycling industry in general and the 
perceived inferior quality of recycled products are major barriers to 
recycling of hazardous wastes. Strong senior management support 
is important for corporate hazardous waste minimization programs. 
52 refs., 2 figs., 17 tabs. 


16901 


(DOE/CE/40740—-T6) A comprehensive program to 
develop correlations for the physical properties and composi- 
tion of black liquors from a data base of experimental and mill 
kraft black liquors: Progress report No. 4. Fricke, A.L. Florida 
Univ., Gainesville, FL (USA). Dept. of Chemical Engineering. 23 
Jan 1990. 9p. Sponsored by U.S. DOE Conservation & Renewable 


Energy. DOE Contract FG02-85CE40740. Order Number 
DE90006912. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
Efforts on this program since our last reporting have been 
concentrated on refinement of experimental procedures and devel- 
opment of data. The areas of concentration are: (1) experimental 
pulping and large-scale liquor concentration; (2) lignin characteriza- 
tion; (3) liquor composition; (4) thermal studies; and (5) rheological 
studies. Substantial progress has been made in all of these areas. 
We are now in a position to proceed rapidly with experimental work 
to accomplish our objectives. 


16902 (DOE/ID/12689-1) Long-term testing and evaluation 
of cathode components in a commercial aluminum cell. Gee, 
J.T.; Tucker, K.W; Joo, L.A.; Stewart, D.V.; Alcorn, T.; Tabereaux, 





A. Great Lakes Research, Elizabethton, TN (USA); Reynolds Met- 
als Co., Sheffield, AL (USA). Energy Conversion Div. Aug 1989. 
254p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC07-87ID12689. Order Number DE90006064. 
Available from NTIS, PC A12/MF A01 - OSTI; GPO Dep. 

Since 1886, essentially all primary aluminum has been produced 
in Hall-Heroult electrolytic cells which electrochemically reduce alu- 
mina to the metal in an energy/capital intensive process. Nearly 
five per cent of the electrical energy generated in the United States 
is consumed in this Hall-Heroult process, at the rate of 6-8 kwh/lb 
of aluminum produced. It has been in the aluminum industry's inter- 
est for the past several decades to utilize titanium diboride in some 
capacity as the cell cathode, either with conventional consumable 
carbon anodes or ultimately with nonconsumable, inert anodes. 
Eventual achievement of either or both of these goals will repre- 
sent a technological breakthrough and make possible a significant 
reduction in the energy requirement to produce aluminum. The 
overall objective and achievement of this program was to better 
define the technical and economic viability of graphite-containing ti- 
tanium diboride materials in low-cost shapes for use as cathodes 
in aluminum electrolytic cells as a precursor to subsequent demon- 
stration and commercial application. Included are mathematical 
models for the prediction of cost-reducing cathode shapes, optimiz- 
ing ratios of electrode areas, voltage reduction, and the effect on 
current efficiency from reduced anode-cathode distance. As part of 
the program, cathode shapes were produced using proprietary ma- 
terial processing technologies. Long-term commercial and 
medium-term pilot cell operations for data acquisition and cathode 
longevity determinations were completed, as were analyses of as- 
fabricated and as-tested cathodes, development of possible failure 
mechanisms, development of cathode holder/anode stops and an 
assessment of energy savings and technical/economic viability. 


16903 (EPRI-CU-6645-Vol.3) Optimizing energy use in the 
process industries: Volume 3, Impact of utility costs on 
selected energy conservation and energy cost reduction tech- 
nologies: Final report. Ranade, S.M. (ICI-TENSA Services, 
Houston, TX (USA)); Chao, Y.T.; Zapata-Suarez, A. Electric Power 
Research Inst., Palo Alto, CA (USA); ICI-TENSA Services, Hous- 
ton, TX (USA). ¢ Jan 1990. 145p. Sponsored by Electric Power 
Research Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

Large process industry plants may meet shaft power require- 
ments through use of electric motor drives, steam turbine drives, or 
combustion engines. Current research on optimizing energy use in 
process industries provides a methodology for evaluating the elec- 
tric drive option and available techniques for reducing total energy 
consumption. 


16904 (EPRI-CU-6645-Vol.4) Optimizing energy use in the 
process industries: Volume 4, Case study data: Final report. 
Ranade, S.M. (ICI-TENSA Services, Houston, TX (USA)); Robert, 
W.E.; Zapata-Suarez, A. Electric Power Research Inst., Palo Alto, 
CA (USA); ICI-TENSA Services, Houston, TX (USA). ¢ Jan 1990. 
89p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 

This is Volume 4, Case Study Data, of a four volume set on Op- 
timizing Energy Use in the Process Industries (RP 2783-8). An 
Executive Summary and an overview of the project are presented 
in Volume 1. Volume 2 describes a procedure for replacing existing 
non-electric drives by electric drives. Volume 3 describes technical 
responses of industrial site operators related to energy conserva- 
tion and the sensitivity of these responses to electricity and fuel 
costs. Data presented in this volume were used in the project and 
are referenced in Volume 1 and Volume 3 of this set. 


16905 (EPRI-CU-6666) Commercial heat water 
heaters: Applications handbook: Final report. Shedd, A.C. 
(Abrams (D.W.), P.E. and Associates, Atlanta, GA (USA)); Abrams, 
D.W. Electric Power Research Inst., Palo Alto, CA (USA); Abrams 
(D.W.), P.E. and Associates, Atlanta, GA (USA). c Jan 1990. 163p. 
Sponsored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

The applications handbook offers a single source of useful infor- 
mation for understanding and successfully applying commercial 
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air-source heat pump water heater (HPWH) technology. A competi- 
tive water-heating alternative, HPWHs generate cooling output 
without additional energy or cost. The handbook, written for a 
diverse user audience, covers HPWH hardware, function, and per- 
formance. It provides guidelines and checklists for site selection, 
design, and operations and maintenance. 


16906 (HAZ-—CE-02854, pp. 63-70) On site treatment tech- 
nologies. Hijazi, N. (Sanexen International Inc., Burlington, ON 
(Canada)); Cvar, M. Haztech Canada, Edmonton, AB (Canada). 
1988. (CONF-8805352-: Haztech Canada ‘88: dangerous goods 
and hazardous waste management conference, Mississa 
(Canada), 10-12 May 1988; CE-02854). In Haztech Canada 88: 
Dangerous goods and hazardous waste management conference 
proceedings. Available from Haztech Canada, 4936-87th St., no. 
26, Edmonton, AB, CAN T6E 5WS. Prices: $50.00 CAN. 

The management of hazardous wastes is governed by 3 interac- 
tive parameters: regulations, insurance and public interest. From a 
business perspective, this leads to the conclusion that off-site haz- 
ardous waste treatment at fixed facilities is a risky and costly 
option; it should be used only for small-volume products that can- 
not be treated by any other means. On-site hazardous waste 
treatment technologies can be classified into volume reduction 
technologies and decontamination technologies. Among volume re- 
duction technologies, the paper describes: ultrasorption, a novel 
technique for the treatment of water with organic loadings; the car- 
cass decontamination of askarel transformers; and extraksol, a 
batch solvent extraction process in which contaminants such as 
polychlorinated biphenyls, pesticides and polyaromatic hydrocar- 
bons can be removed from sandy soils. Among decontamination 
technologies (technologies which alter or destroy the chemical 
structure of toxins to render them harmless to the environment), the 
paper describes: PCBD, a process to dechlorinate polychlorinated 
biphenyls in mineral oil dielectric fluids; SINRE, a new technology 
for the detoxification of organic chemical soups often encountered 
in leachates at uncontrolled hazardous waste sites; and biolysis, a 
technology developed for the destruction of refinery sludges which 
often have oil and grease content of up to 20% and significant 
polyaromatic hydrocarbons loadings. Biolysis uses an aerobic mi- 
crobial population to metabolize the hydrocarbons substrate. 


16907 (IE-MOA-—88/0100) Report of the French Israeli sym- 
posium on greenhouse technology. Segal, |. (ed.); Giladi, Z. 
(ed.). Agricultural Research Organization, Bet Dagan (israel). Inst. 
of Agricultural Engineering. Feb 1988. 62p. (CONF-8712157-: 
French Israeli symposium on greenhouse technology, Shefayim (is- 
rael), 7 Dec 1987). Available from COST! P.O.B 20125, TEL-AVIV 
61201. 

The approximately 70 participants included about 30 each from 
France and Israel, 7 from the UK and 1 each from Greece and the 
USA. A 2-day program of technical visits included: (a) a hydrosolar 
greenhouse (b) Ormat Turbines’ LHD dehumidification system (c) 
ongoing evaluation and intercomparison programs for greenhouse 
covering materials and structures, in several locations (d) solar 
ponds and geothermal sources used for heating greenhouses. Ap- 
pendices comprise the conference program, a list of participants 
and abstracts of 30 papers which were presented. (RP) 


16908 (IE-MOA-88/0100, pp. 30) Greenhouse structures in 
Israel. Yekutieli, A. (Ministry of Agriculture, Jerusalem, (israel)); Ar- 
bel, A.; Gazit, M. Agricultural Research Organization, Bet Dagan 
(Israel). Inst. of Agricultural Engineering. Feb 1988. (CONF- 
8712157-: French Israeli symposium on greenhouse technology, 
Shefayim (Israel), 7 Dee 1987). In Report of the French Israeli 
symposium on greenhouse technology. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

A state-of-the-art survey on structures for growing plants in Israel 
is being conducted. The various structures were divided into sev- 
eral categories, the simplest is the circular tunnel covered with 
polyethylene, and the most sophisticated - glass covered green- 
house with a fully controlled environment. Attempts are being made 
to specify the structures also according to the region - green- 
houses for the desert area and greenhouses for the rainy parts of 
the country. Information on the greenhouses was collected from 
manufacturers, growers and researchers. At this stage, only the 


ERA Vol. 15, No. 7 171 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3203 industrial and Agricultural Processes 


southern part of Israel was covered. The experimental green- 
houses will be included also in the survey in the hope that some of 
them will be the greenhouses of the future. (author) 


16909 § (IE-MOA-88/0100, pp. 31) Optimal static ventilation 
in greenhouses. Mekikdjan, C. (Minisiry of Agriculture, Jerusalem, 
(Israel)); Sevila, F. Agricultural Research Organization, Bet Dagan 
(israel). Inst. of Agricultural Engineering. Feb 1988. (CONF- 
8712157—: French Israeli symposium on greenhouse technology, 
Shefayim (Israel), 7 Dec 1987). In Report of the French Israeli 
symposium on greenhouse technology. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The static ventilation efficiency of three opening systems in tun- 
nel greenhouses was determined by systematic experiments: (1) 
traditional opening - the films are kept apart by crates at each side 
of the tunnel, (2) opening lengthwise at the top, (3) opening length- 
wise at the top, associated with 2 side openings at the bottom of 
the tunnel. A plastic tunnel of 7 m x 30 m was divided into 5 identi- 
cal parts, of which the central 3 were equipped with the 
above-mentioned opening systems. The ventilation efficiency was 
estimated simultaneously in each part by the difference of tempera- 
ture between the inside and the outside and by the coefficient of 
air replacement per hour (R). This coefficient was measured with a 
tracer gas according to the nfu 57012 standard in variable concen- 
tration rate. The influence of the wind speed and direction and the 
influence of the plant height simulated by windbreaks were studied. 
The traditional system (1) shows very interesting results, consider- 
ing the low opening area (3.4%, i.e. 0.034 m* of opening per 
ground m?): R = 10 on bare ground, with a low wind. System (2) 
gives better results, provided that the opening area is more than 
14%: R = 23 for an opening area of 22%. System (3) is the most 
efficient one thanks to the "chimney effect”. Beyond a certain open- 
ing area, this effect stabilizes. The optimum is obtained with a 15% 
opening area at the top and a 17% opening area for the side open- 
ings. R = 76 on a bare ground, R = 40 with a 1.80 m high 
vegetation. (author) 


16910 (IE-MOA-—88/0100, pp. 32) Tunnel greenhouse with 
opening roof: analysis of the results. Lagier, J. (INRA, Alenya, 
(France)). Agricultural Research Organization, Bet Dagan (israel). 
Inst. of Agricultural Engineering. Feb 1988. (CONF-8712157-: 
French Israeli symposium on greenhouse technology, Shefayim (Is- 
rael), 7 Dec 1987). In Report of the French Israeli symposium on 
greenhouse technology. Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

improvements in the quantity and quality of the vegetables pro- 
duced in greenhouses in the Mediterranean area will depend on the 
building of an adequately ventilated tunnel greenhouse of low cost. 
The INRA at Alyena (France) has completed studies of a tunnel 
greenhouse with top openings. These studies enabled the climatic 
and agronomic results to be analyzed for a prototype greenhouse 
equipped with an air extractor which replaces the air 50 times per 
hour. It is recommended that this kind of tunnel greenhouse, which 
has a big top opening, should incorporate an internal structure 
which can support: (1) a removable shade for summer use, which 
will enable the average temperatures of the leaves and fruits to be 
reduced by 2-5 deg C, (2) a thermal screen to save energy in 
winter. Despite the obvious agronomic interest in this technical in- 
novation, the development of this prototype into a marketable 
product involves both technical and financial questions. (RP) 


16911 (IE-MOA-88/0100, pp. 33) Potential energy saving in 
greenhouses by replacing night ventilation with vapour ab- 
sorption. Seginer, |. (Technion - Israel inst. of Tech., Agricultural 
Engineering Dept., (Haifa)); Kantz, D. Agricultural Research Orga- 
nization, Bet Dagan (Israel). Inst. of Agricultural Engineering. Feb 
1988. (CONF-8712157—: French Israeli symposium on greenhouse 
technology, Shefayim (Israel), 7 Dec 1987). In Report of the 
French Israeli symposium on greenhouse technology. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

In conventional greenhouses under Israeli conditions night-time 
ventilation is often needed to maintain the desired low humidity 
level. The aim of this work was to compare the cost of using a 
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hygroscopic dehumidifier with that of the energy lost through venti- 
lation. A moderately complex mathematical model was used to 
calculate the heating energy required to maintain a 15-deg-C crop 
temperature and a relative humidity not exceeding 0.90. The calcu- 
lation was performed for single- and double-layer covers under 4 
night-time conditions representative of mild and severe winter con- 
ditions in Israel. As long as ceiling condensation and/or a 
dehumidifier can maintain the required conditions, the energy re- 
quirement is barely affected by the magnitude of the vapor source. 
With the introduction of ventilation, the energy requirement in- 
creases linearly with the ventilation rate, the slope of the energy 
requirement/canopy conductance plot being proportional to the 
Bowen ratio, which was 1.1-1.4 for the conditions tested. The max- 
imum ventilation energy loss was associated with mild nights and 
well-transpiring crops. Although this did not greatly vary among the 
structures tested, the seasonal ventilation energy loss and, hence 
the potential saving by dehumidifiers, was greatest for well- 
insulated greenhouses. It was observed that whenever ceiling 
condensation reduces cover transmissivity, the more energy- 
economical solution is that for which the ceiling is wet with 
condensate. (RP) 


16912 (IE-MOA-88/0100, pp. 34) Hygroscopic climate con- 
trol (HCC) of roses greenhouse - Massua. Assaf, G. (Ministry of 
Agriculture, Jerusalem, Israel); Segal, |.; Pines, N. Agricultural 
Research Organization, Bet Dagan (Israel). Inst. of Agricultural En- 
gineering. Feb 1988. (CONF-8712157—: French Israeli symposium 
on greenhouse technology, Shefayim (Israel), 7 Dec 1987). In Re- 
port of the French Israeli symposium on greenhouse technology. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

A greenhouse is an effective solar collector which utilizes most of 
the solar energy for plant evaporation (evapotranspiration). The va- 
por induces unwanted stresses on plants which require ventilation 
with outside air to keep the greenhouse humidity below saturation. 
The solar energy, which is collected by the greenhouse, is thus ex- 
hausted as water vapor to the atmosphere. This energy is badly 
needed at night when the greenhouse requires expensive fuel for 
space heating. The vapor pressure of concentrated brines is small 
compared with saturated vapor pressure of water. When such a 
brine is exposed to the greenhouse’s air it induces condensation of 
the excess water vapor during the day. This elevates the brine 
temperature and at the same time reduces the humidity of the air. 
At night, the heat of condensation is fed back from the brine to the 
greenhouse. The brine is thus utilized as a climatic buffer which 
converts the latent heat of evaporation to sensible heat and returns 
the sensible heat to the greenhouse. It enables the greenhouse to 
be substantially closed during the day and nights and controls its 
humidity. In the coldest night we measured 13.5 deg C inside, and 
6.5 deg C outside temperature. During the winter the brine is di- 
luted by the condensate and the condensate is evaporated during 
the summer using the reservoir as a solar evaporation pond. Re- 
sults from operational of HCC in roses greenhouse during winters 
of 1985-1986 and 1986-1987 will be discussed. (author) 


16913 


(IE-MOA-88/0100, pp. 35) Comparison of the thermal 
balances of two excess humidity control systems in green- 


houses. Feuilloley, P. (CEMAGREF, Montpellier, (France)); 
Gratraud, J. Agricultural Research Organization, Bet Dagan 
(Israel). Inst. of Agricultural Engineering. Feb 1988. (CONF- 
8712157-: French Israeli symposium on greenhouse technology, 
Shefayim (Israel), 7 Dec 1987). In Report of the French Israeli 
symposium on greenhouse technology. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

Two different excess humidity control systems, placed into simi- 
lar fan-heated glasshouses were tested. The first glasshouse was 
equipped with an air-air heating pump, running in a closed circuit. 
The second greenhouse used the natural ventilation by the top 
openings. The same set points were applied to both greenhouses 
(15 deg C in temperature and 75% in relative humidity) and steam 
generators were used to simulate crop evapotranspiration. A com- 
plete measurement system recorded the temperature and heat 
data, computed the energy balance and detected condensation. 





The tests were performed at night and showed that: (1) the con- 
densation increases the global thermal loss coefficient (Watt per 
m*deg C) by raising the temperature of the walls, (2) the use of 
the natural ventilation is damaging to the energy balance of the 
whole system. (author) 


16914 (IE-MOA-88/0100, pp. 36) Greenhouse cover light 
transmission: a review. Baille, A. (INRA Station de Bioclimatolo- 
gie, Montfavet, France); Mermier, M.; Baille, M. Agricultural 
Research Organization, Bet Dagan (Israel). Inst. of Agricultural En- 
gineering. Feb 1988. (CONF-8712157-: French Israeli symposium 
on greenhouse technology, Shefayim (israel), 7 Dec 1987). In Re- 
port of the French Israeli symposium on greenhouse technology. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

This paper reviews the main results about greenhouse light 
transmission obtained in the last years in France. In a first part, 
analysis of different greenhouse covering materials (glass, rigid 
plastic, plastic film) is presented, focusing mainly on : optical prop- 
erties in the visible (or PAR, photosynthetical active radiation) and 
IR bands of solar radiation, and optical properties in the long wave 
(thermal) band. Some comments are made about the need to stan- 
dardize the measurements of optical properties, and to have a 
unique methodology for this determination (CEE Workgroup recom- 
mendation). In a second part, some results, both experimental and 
theoretical (modelization) are presented about global greenhouse 
transmission, and the effect of structure and equipment as thermal 
screen or shading screen on the transmission. (author) 


16915 (IE-MOA-88/0100, pp. 37) Transmittance measure- 
ments of covering materials in the visible and infrared range. 
Feuilloley, P. (CEMAGREF, Montpellier, (France)); Issanchou, G. 
Agricultural Research Organization, Bet Dagan (israel). inst. of Agri- 
cultural Engineering. Feb 1988. (CONF-8712157—: French Israeli 
symposium on greenhouse technology, Shefayim (Israel), 7 Dec 
1987). In Report of the French Israeli symposium on greenhouse 
technology. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

In order to supply the needs of an European data bank, 
equipments and methods were designed for transmittance mea- 
surements of covering materials in the visible and infrared range. 
Transmittance measurements in the visible range for both direct 
and diffuse lighting realized by means of optical laboratory equip- 
ment (classic spectrograph, or natural light simulation equipment 
including a projector, a daylight tube, a cloudy sky simulating 
sphere and integration spheres). Transmittance measurements in 
infrared light were achieved using a simple hot box method 
(instead of an expensive spectrographic device). The energy con- 
sumption of an insulated hot box topped with a covering sample 
was compared to the energy consumption of a similar box covered 
with a different sample. The experiments were performed in outside 
conditions with equal temperature set points for each box. (author) 


16916 (IE-MOA-88/0100, pp. 38) Numerical simulation of 
the greenhouse microclimate as affected by different covering 
materials. Mahrer, Y. (Hebrew Univ. of Jerusalem, Agriculture Fac- 
ulty, Soil & Water Sciences Dept., Rehovot, (Israel)). Agricultural 
Research Organization, Bet Dagan (Israel). Inst. of Agricultural En- 
gineering. Feb 1988. (CONF-8712157-: French Israeli symposium 
on greenhouse technology, Shefayim (Israel), 7 Dec 1987). In Re- 
port of the French Israeli symposium on greenhouse technology. 
Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The expansion of crop and flower production in various types of 
greenhouses during recent years has enabled the growth of agri- 
cultural products through the entire year. In order to maintain 
optimal climate condition for the plants during unfavorable weather 
situations, it is usually necessary to shade and cool the green- 
house during the warm season and to heat it during the cold 
season. In order to reduce maintenance cost and to improve plant 
production, it is necessary to understand the different factors which 
influence the greenhouse microclimate. This will enable us to 
choose the most appropriate cover material with respect to climatic 
conditions and topographic features of the greenhouse site. In the 
present study a numerical one-dimensional model was designed to 
simulate greenhouse microclimate. The model consists of: a soil 
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layer, a vegetation layer, an air layer, and a cover. The thermal, ra- 
diative, sensible, latent and conductive heat fluxes are modeled in 
each layer in terms of its unknown temperature and vapor pres- 
sure. Numerical experiments were conducted to test the effects of 
different covering materials (glass, standard polyethylene, and 
polyethylene with selective photometric properties) on the green- 
house microclimate under various ambient climate conditions. The 
result indicated that by using the right covering material mainte- 
nance costs can be appreciably reduced. (author) 


16917 (IE-MOA-88/0100, pp. 40) Pesticide application in 
greenhouses - without operator. Frankel, H. (Agricultural Re- 
search Organization, Agricultural Engineering inst., Pesticide 
Application Research Dept. & Design Dept., Bet Dagan, (Israel)); 
Austerweil, M.; Grinstein, A.; Nahir, D. Agricultural Research Orga- 
nization, Bet Dagan (Israel). Inst. of Agricultural Engineering. Feb 
1988. (CONF-8712157-: French Israeli symposium on greenhouse 
technology, Shefayim (Israel), 7 Dec 1987). In Report of the 
French Israeli symposium on greenhouse technology. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The toxicity of pesticides and deficiencies in the existing applica- 
tion techniques demand the design of new systems with improved 
performance and safety, preferably including full automation. Two 
such systems are described. An application system based on a 
CDA air assisted placement spraying concept was designed, built 
and tested. The spray-unit, which comprises a motorized blower, 
spray tank and 2 kinetic energy nozzles, travels along a roof- 
mounted monorail which extends outside the greenhouse. The 
liquid feed system opens as the unit enters the greenhouse and 
delivers an 8-m circular spray swath. The sprayer’s forward and ro- 
tational speeds are preset by the operator. The spray shuts off 
automatically before the unit leaves the greenhouse. Prototype field 
tests have shown improved density and uniformity of spray cover 
on upper and lower leaf surfaces, and improved penetration, com- 
pared with existing techniques, leading to pesticide saving. 
Preliminary tests of a prototype vaporizer, using flowers of sulfur 
and Daconil showed that sublimation follows the evaporation phase 
and that the evaporation rate and the size of the aerosol particles 
(2-8 micrometer) are temperature dependent. It was shown that the 
normal Israeli vaporizer density of 10-12 per 1,000 m* does not im- 
prove dispersion compared with a single source, where there is 
any kind of forced ventilation, in areas up to 2,000 m?. (RP) 


16918 (IE-MOA-88/0100, pp. 41-42) Greenhouse heating 
with solar energy. FAO/CNRE state-of-the-art study. Von 
Zabeltitz, C. (Hannover Univ., Federal Republic of (Germany)). 
Agricultural Research Organization, Bet Dagan (israel). Inst. of Agri- 
cultural Engineering. Feb 1988. (CONF-8712157—: French Israeli 
symposium on greenhouse technology, Shefayim (Israel), 7 Dec 
1987). In Report of the French Israeli symposium on greenhouse 
technology. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

Heating of greenhouses is necessary in mid to north European 
countries for winter production. About 80 kg of fuel per m* are 
needed for year-round operation. In Mediterranean countries, on 
the other hand, it is possible to grow horticultural crops in green- 
houses without heating. 8 to 20 kg per m* of fuel are usually 
sufficient for most crops. Simulation studies and experiments 
showed that in the north about 20% of the consumption can be 
supplied by solar collectors and storages (15 kg per m* per year). 
In the south, the percentage could reach 80-100%, but the con- 
sumption is lower so that the energy quantity could be similar. A 
considerable effort was directed toward development of solar col- 
lecting systems for greenhouses. However, due to the low prices of 
fuels most of the systems were not cost effective. Nearly 50 experi- 
mental systems studied by the FAO-CNRE are described, including 
horticultural and economic evaluations. The projects were classified 
into three major types: (1) collector outside the greenhouse, (2) 
collector integrated with roof (selective, movable, fixed), (3) utilizing 
greenhouse as collector. The last approach is most promising in 
view of the current low energy prices. Few examples are close to 
cost effective application. Very simple passive systems - like the 
solar plastic sleeves seem to be justified under any oil price situa- 
tion. (author) 
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16919 (IE-MOA-—88/0100, pp. 43) Low temperature green- 
house heating systems in France. Baille, A. (INRA, Station de 
Bioclimatologie, Montfavet, France); Boulard, T.; Grataud, J. 
Agricultural Research Organization, Bet Dagan (israel). Inst. of Agri- 
cultural Engineering. Feb 1988. (CONF-8712157—: French Israeli 
symposium on greenhouse technology, Shefayim (israel), 7 Dec 
1987). In Report of the French Israeli symposium on greenhouse 
technology. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

Low temperature greenhouse heating systems are now currently 
used by growers in France, due to the availability of low tempera- 
ture water sources between 20 deg C and 50 deg C: industrial 
effluents or waste heat from thermal power pliant, geothermal wells, 
solar energy collectors, low temperature heat generators such as 
heat pumps, condensation boilers, immersed gas boilers, etc. In 
this paper, information is given on the main characteristics and 
performances of several low temperature heat exchangers adapted 
to greenhouse heating: soil heating (buried pipes, heated 
benches...), ground surface heating ("sunstock” system,...), air 
heating systems (aerial pipes, fan assisted convector,...), combined 
soil-air heating systems. Advantages and shortcomings of these 
different types are discussed. Some examples of practical realiza- 
tions in France are presented, and particularly the greenhouse 
projects which have been built around electric power plants, using 
waste water from the cooling towers. (author) 


16920 (IE-MOA-88/0100, pp. 44) Heating of greenhouses 
with geothermal water. Segal, |. (Agriculture Research Organiza- 
tion, Agricultural Engineering Inst., Bet Dagan, (Israel)); Ozer, N. 
Agricultural Research Organization, Bet Dagan (Israel). Inst. of Agri- 
cultural Engineering. Feb 1988. (CONF-8712157-: French Israeli 
symposium on greenhouse technology, Shefayim (Israel), 7 Dec 
1987). In Report of the French Israeli symposium on greenhouse 
technology. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

in Israel, geothermal water which is to be used for greenhouse 
heating is usually medium salinity low temperature (40-60 deg C) 
irrigation water. Therefore, the heat exchange systems have to be 
properly designed with respect to simplicity, reliability and low cost. 
Following development of utilizations, the first utilized systems 
were soil warming, followed by space heating with pipes, tubes 
and combinations of all these. The technical design practices and 
experimental results will be briefly described. (author) 


16921 (IE-MOA-88/0100, pp. 45) Passive solar system for 
heating greenhouses. Grafiadellis, M. (Agricultural Research Cen- 
tre, Thessaloniki, (Greece)). Agricultural Research Organization, 
Bet Dagan (israel). Inst. of Agricultural Engineering. Feb 1988. 
(CONF-8712157—: French Israeli symposium on greenhouse tech- 
nology, Shefayim (israel), 7 Dec 1987). In Report of the French 
Israeli symposium on greenhouse technology. Available from 
COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

Two experiments are described in which solar energy is collected 
in 31.6-cm diameter, water-filled plastic tubes laid on black 
polyethylene sheet between the rows of plants. The whole system 
lies on an insulating, air-bubble-filled polyethylene sheet. Tomato 
hybrids underwent various combinations of heating and transplant- 
ing in the various greenhouses described. The first experiment 
involved four 150-m* greenhouses covered, respectively with a 
polyethylene sheet (ist and 2nd greenhouses), one layer of ther- 
mal PE film and 2 layers of thermal PE film. The first greenhouse 
served as a control and the others were heated by the passive so- 
lar system. The second experiment involved three 500-m? 
greenhouses, each covered with a sheet of polyethylene and 
heated by: 2 temporary gas oil heaters of 45 kW (thermal) capac- 
ity, the passive solar heating system, and a gas oil heater of 125 
kW (thermal) capacity. The aims were: to determine the energy 
gain of the passive solar system and to study its possible efficiency 
improvement through the use of insulating greenhouse coverings, 
to study the response of different tomato hybrids to the different 
heating systems and to determine the best transplantation time for 
each, and to study the different heating costs. Preliminary results 
indicated that in a 1,000-m? greenhouse heat equivalent to 11,650 
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L of oil was collected, which raised the inside temperature to 5.5- 
6.5 deg C above that of the unheated units. Early production was 
improved and the payback period was less than 3 years. (RP) 


16922 (IE-MOA—88/0100, pp. 45) Utilization of solar and 
geothermal energy for greenhouse heating. Segal, |. (Agricul- 
tural Research Organization, Agricultural Engineering Inst., Bet 
Dagan, (\srael)). Agricultural Research Organization, Bet Dagan 
(Israel). Inst. of Agricultural Engineering. Feb 1988. (CONF- 
8712157-: French Israeli symposium on greenhouse technology, 
Shefayim (Israel), 7 Dec 1987). In Report of the French Israeli 
symposium on greenhouse technology. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

Lower fuel prices of recent years have decreased interest in the 
development of alternative and renewable energies in agriculture. 
Energy cropping research has been discontinued and the utilization 
of dry biomass for combustion and animal wastes for biogas pro- 
duction has been slowed down. On the other hand, alternative 
energy utilization for greenhouse heating has become the main 
field for R&D. Solar passive greenhouses utilizing water tubes are 
gaining popularity since they can increase vegetable yields during 
the off-season when prices are at their peak. There is also interest 
in geothermal energy for greenhouse heating, especially in desert 
areas. The commercial success of the geothermal project at 
Moshav Paran utilizing “ancient” warm irrigation water for five 
hectares of off-season melons triggered interest in geothermal wa- 
ter utilization. It is estimated that two to four new projects will be 
initiated every year during the next decade. The geothermal sys- 
tems at Moshav Paran could eventually be applied to 30 or 40 
wells already drawing old water from the Dead Sea area, the east- 
ern Negev, and the Arava. Compared with Paran, these wells are 
not so deep (500-750 m), not so expensive (about $ 500,000 in 
drilling costs for a 700 m well), and not so hot. Though the water 
temperature ranges from 35 deg C to 45 deg C, it still is useful for 
heating greenhouses. Farmers in Retamim in the Negev are al- 
ready following Paran’s example and farmers at Mashabei Sadeh, 
Kadesh Barnea and Ein Yahav are following suit. (author) 


16923 (IE-MOA-88/0100, pp. 46) Liquid roof greenhouse in 
the desert: principles and operating experience. Gale, J. (Ben- 
Gurion Univ. of the Negev, J. Blaustein Desert Research Inst., Sde 
Boger, (Israel)); Zeroni, M.; Kopel, R. Agricultural Research Orga- 
nization, Bet Dagan (Israel). Inst. of Agricultural Engineering. Feb 
1988. (CONF-8712157-: French Israeli symposium on greenhouse 
technology, Shefayim (israel), 7 Dec 1987). In Report of the 
French Israeli symposium on greenhouse technology. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The potential advantages of closed, controlled environment agri- 
culture (CEA) greenhouses in hot desert regions include: water 
economy, low land area requirements with possible use of artificial 
soil susbtrates, moderated light intensity and temperature, high air 
humidity and protection from sand abrasion. The possibility of ap- 
plying CO, fertilization is perhaps the most important economic 
consideration. A prototype liquid roof, solar energy storing CEA, 
which provides 24-hr heat balance and prevents condensation on 
the plants, has been designed in cooperation with the University of 
Hannover and IBM (israel). It was built in cooperation with Granot 
Ltd and has operated in the Negev desert since 1985. The existing 
330 m? prototype includes only a partially selective optical filter but 
future models will include an improved stable filter, an external wa- 
ter source for temperature control and computerized operation. 
During 2 years of operation, auxiliary heating, to maintain the 15 
deg C internal air temperature, was needed on only 5 nights, the 
heat obtained from the CO. generator being sufficient at other 
times. Although relative humidity averaged over 80%, there was no 
condensation on the plants. Growth rates of Ficus, Cycas and 
other crops have been double those obtained in conventional 
Israeli greenhouses. This is attributed to the prolonged CO, fertil- 
ization. (RP) 


16924 (IE-MOA-88/0100, pp. 47) Use of water sleeves in 
order to utilize solar energy to obtain earlier and greater crop 
yields. Agricultural Research Organization, Bet Dagan (Israel). 
Inst. of Agricultural Engineering. Feb 1988. (CONF-8712157-: 





French Israeli symposium on greenhouse technology, Shefayim (Is- 
rael), 7 Dec 1987). In Report of the French Israeli symposium on 
greenhouse technology. Available from COST! P.O.B 20125, TEL- 
AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

Solar energy is absorbed in water-filled polyethylene sleeves 
placed on the black polyethylene sheets on the ground alongside 
the plants. The system was tested in melon-growing greenhouses 
in Ramat Hanegev, where significantly improved yields were 
obtained, which were also 3 weeks earlier than in control green- 
houses. In the Kibbutz Barkai experimental station, cucumber 
yields were several days earlier and 70% higher than the controls. 
Random temperature measurements showed that the diurnal en- 
ergy accumulation in the water sleeves raised their temperatures 
by 10-14 deg C compared with the lowest morning temperatures 
and raised the soil and air temperatures by 1-3 deg C during the 
night. The temperatures during the day were reduced by 5 deg C 
in comparative control. Further tests are planned involving external 
heating and geothermal systems and involving more accurate mea- 
surements of energy accumulation, efficiency and economic 
benefits. (RP) 


16925 (IE-MOA-88/0100, pp. 48-49) Performance and 
model of two types of greenhouses with solar energy storage. 
Boulard, Th. (INRA, Station de Climatologie d’Avignon, Montfavet, 
(France)); Razafinjohany, E.; Baille, A. Agricultural Research Orga- 
nization, Bet Dagan (Israel). Inst. of Agricultural Engineering. Feb 
1988. (CONF-8712157—: French Israeli symposium on greenhouse 
technology, Shefayim (israel), 7 Dec 1987). In Report of the 
French Israeli symposium on greenhouse technology. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

This paper presents a side by side comparison of two solar sys- 
tems with a heat storage. Both systems work in two greenhouses 
of 200 m* covered with double-skin polycarbonate. successive 
crops of lettuce and tomato are grown under the two greenhouses. 
In one of the greenhouses, the solar energy which is in excess in- 
side the greenhouse is transferred and stored in the greenhouse 
soil, by circulating the greenhouse air through buried PVC pipes. In 
the other greenhouse, internal air is recycled through a network of 
PVC containers (heat exchangers) specially designed to increase 
exchange surface. These containers are filled with "serrolite’, a 
phase change material (PCM) which has a melting point of 21 deg 
C: this temperature is well suited for greenhouse solar energy re- 
cuperation. Microclimate and thermal performances of the system, 
including both sensible and evapocondensative heat transfers, 
have been performed during two heating seasons (1985-86 and 
1986-87). The experimental measurements evidence the impor- 
tance of the water vapor rejects during destorage, mainly in the 
greenhouse with underground heat storage system. Effectively, 
high levels of air relative humidity have been measured during the 
night in this greenhouse. So, growth accidents and fungic diseases 
could be enhanced with such a system if humidity level is not con- 
trolled. (author) 


16926 (IE-MOA—88/0100, pp. 50) Development of a fresh 
water floating insulation solar pond for greenhouse heating. 
Arbel, A. (Agricultural Research Organization, Agricultural Engi- 
neering Inst., Bet Dagan, (Israel)); Segal, |.; Tal, A. Agricultural 
Research Organization, Bet Dagan (israel). Inst. of Agricultural En- 
gineering. Feb 1988. (CONF-8712157—: French Israeli symposium 
on greenhouse technology, Shefayim (israel), 7 Dec 1987). In Re- 
port of the French Israeli symposium on greenhouse technology. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

Development of protected cultivation is one of the most signifi- 
cant trends in Israeli agricultural for the last three decades. The 
energy crisis enhanced development of systems for utilization of al- 
ternative recent reduction in fuel oil prices, most of these systems 
could not compete economically with conventional fuels. The fresh 
water floating insulation solar pond (FWF) attempts to utilize simple 
and inexpensive technologies and materials to construct a cost ef- 
fective solar energy heating source for greenhouses. The paper 
includes: (1) a brief description of the system and its operation (2) 
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description of the first experimental prototype (3) results of experi- 
ments compared with simulation (4) prediction of the system 
performance for greenhouse heating (5) conclusions and proposals 
for future development. (author) 


16927 (IE-MOA-88/0100, pp. 51) Alternate night tempera- 
ture regime experiments in a commercial rose greenhouse. 
Rosenzweig, N. (Agricultural Extension Service, Afula Region, 
Israel); Shayer, R.; Ben Yehuda, Z. Agricultural Research Organi- 
zation, Bet Dagan (Israel). Inst. of Agricultural Engineering. Feb 
1988. (CONF-8712157—: French Israeli symposium on greenhouse 
technology, Shefayim (Israel), 7 Dec 1987). In Report of the 
French Israeli symposium on greenhouse technology. Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

For the past six years experiments concerning alternate night 
temperatures were conducted at the Agricultural Faculty in Rehovot 
by Prof. Zislin, Dr. Haiat and Dr. Mor. The positive results obtained 
for different varieties of roses urged us to implement the same 
regime of heating in a commercial greenhouse. A greenhouse in 
Moshav Ram On growing the “Jaguar” rose variety was selected. 
The greenhouse was covered with a single p.e. sheet and a ther- 
mal blanket was divided into two parts: one was heated constantly 
to 18 deg C all night and the second part was heated at an alter- 
nating temperatures of 12 deg C and 18 deg C at a two hour 
interval from 17.00 in the evening to 7.00 in the morning. Results: 
heat saving using the alternating night temperature was about 25%. 
Yields increased by about 4.8% due to decrease in the number of 
blind flowers. Quality of flowers was not reduced. Growing period 
between cuttings was longer by no more than two days. (author) 


16928 (IE-MOA-88/0100, pp. 52) Intermittent enrichment of 
commercial greenhouses with carbon dioxide. Zipori, |. (Besor 
Experimental Station, Negev, (Israel)); Dayan, E.; Shmuel, D. 
Agricultural Research Organization, Bet Dagan (israel). Inst. of Agri- 
cultural Engineering. Feb 1988. (CONF-8712157-: French Israeli 
symposium on greenhouse technology, Shefayim (Israel), 7 Dec 
1987). In Report of the French Israeli symposium on greenhouse 
technology. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

At the Besor Experimental Station, Israel, two techniques for the 
enrichment of greenhouses with carbon dioxide were tested and 
compared with non-enriched growth of tomatoes. With one enrich- 
ment technique carbon dioxide was applied only during those parts 
of the day in which the temperature in the closed greenhouse did 
not exceed 30 deg C (mornings and afternoons, "selective enrich- 
ment”). With the solar technique, carbon dioxide was applied also 
during those parts of the day in which the temperature would have 
exceeded 30 degrees, by alternating cycles of enrichment and ven- 
tiiation (intermittent enrichment). Highest yields were obtained with 
intermittent enrichment. The effect of intermittent enrichment with 
carbon dioxide on plant growth and yield of indeterminate tomato 
varieties was studied during several years. Enrichment with carbon 
dioxide increased dry matter accumulation rates and fresh fruit 
yields mostly in the first half of the growing season, and its advan- 
tage diminished in the second half. With carbon dioxide enrichment 
more fruits per unit plant and larger fruit were obtained. (author) 


16929 (IE-MOA-88/0100, pp. 53) Spray filled attic plenum 
for environment control in greenhouses. Segal, |. (Agricultural 
Research Organization, Agricultural Engineering Inst., Bet Dagan, 
(Israel)). Agricultural Research Organization, Bet Dagan (israel). 
inst. of Agricultural Engineering. Feb 1988. (CONF-8712157-: 
French Israeli symposium on greenhouse technology, Shefayim (is- 
rael), 7 Dec 1987). In Report of the French Israeli symposium on 
greenhouse technology. Available from COSTI P.O.B 20125, TEL- 
AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

Greenhouses were designed initially for the purpose of supplying 
a warmer environment for plants during the colder seasons. How- 
ever, the need for temperature and humidity control due to weather 
fluctuations during the transition seasons of fall and spring were 
soon recognized, and simple means of cooling were utilized in 
many greenhouses. The advantages of a controlled and isolated 
environment, especially when longer growing seasons or perennial 
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plants are involved, is now recognized so that more efficient cool- 
ing systems have changed the original hothouse concept to a 
year-round environmentally controlled greenhouse. The most com- 
mon methods for cooling greenhouses are ventilation, shading and 
evaporative cooling. While shading and ventilation are utilized in al- 
most every greenhouse, evaporative cooling is justified only where 
the value of the crop can compensate for the expenses of this sys- 
tem. Thus, many floral crops and a few of the vegetable crops are 
grown in evaporatively cooled greenhouses. A widely accepted 
method for greenhouse cooling is the "wetted pad” system, creat- 
ing an undesirable temperature and humidity gradient through the 
house, limiting the width to less than 30 m. Direct spraying and 
also fogging are quite popular - however, wetting of leaves and 
water quality problems are serious disadvantages. A new concept 
is proposed creating a spray filled plenum to act as a flexible shad- 
ing and an evaporative cooling chamber. This principle was 
analyzed theoretically and calls for development, testing and 
demonstration. (author) 


16930 (IE-MOA-88/0100, pp. 54) Soll solarization - a new 
non chemical method for controlling sollborne pathogens by 
plastic mulching. Katan, J. (Hebrew Univ. of Jerusalem, Agricul- 
ture Faculty, Plant Pathology & Microbiology Dept., Rehovot, 
Israel); Grinstein, A. Agricultural Research Organization, Bet 
Dagan (Israel). inst. of Agricultural Engineering. Feb 1988. (CONF- 
8712157—: French Israeli symposium on greenhouse technology, 
Shefayim (israel), 7 Dec 1987). In Report of the French Israeli 
symposium on greenhouse technology. Available from COSTI 
P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The successive growing of the same plant results in yield decline, 
due to the rapid build-up of soilborne plant pathogens and other bi- 
otic growth limiting factors. This adversely affects crop yield, quality 
and production stability. The phenomenon is especially pronounced 
in greenhouses where monoculture is common. Drastic chemical 
soil disinfestation before planting is an effective means for control. 
This method is expensive and complicated, and is frequently haz- 
ardous to the farmer, the environment and the food consumers. 
Non chemical methods are, therefore, looked for. Potential non 
chemical methods are the use of resistant cultivars, grafting, de- 
struction of infected plant residues and biological control. Some are 
widely used and some are still limited. Soil solarization, a new 
approach to soil disinfestation, was developed in Israel and is suit- 
able for hot climate regions. Solarization is achieved by exposing 
tilled irrigated soil (or any other growth medium) covered with clear 
polyethylene sheet to direct sun irradiation. The system is adopted 
in many countries in the hot region e.g. Egypt, Greece, USA (Cali- 
fornia), but limited use, as disinfestation inside greenhouses, is 
possible in cooler areas as shown in France, Italy and Japan. A 
more effective disinfestation in the cooler regions can be achieved 
by combining reduced amounts of fumigants, or other pesticides 
with solarization, thus reducing the environmental hazards of the 
chemical treatments. Solarization can be carried out manually or by 
suitable machinery for strip or continuous mulching. (author) 


16931 (IE-MOA-—88/0100, pp. 55) International network for 
soler drying of agricultural products. Hebert, J.P. (ENSIA/Siarc, 
Montpellier, France); Themelin, A.; Griffon, D. Agricultural 
Research Organization, Bet Dagan (Israel). Inst. of Agricultural En- 
gineering. Feb 1988. (CONF-8712157—: French Israeli symposium 
on greenhouse technology, Shefayim (israel), 7 Dec 1987). In Re- 
port of the French Israeli syraposium on greenhouse technology. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

An experimental solar dryer, suitable for 15 kg of fruit or vegeta- 
bles has been built in Montpellier and 10 units have been 
distributed for evaluation in Burkina Faso, Burundi, Cameroon, the 
Comoro islands, Israel, Mali, Morocco and the Seychelles. The ex- 
perimental model comprises 12 trays with a 2 m? area and a 1.4m 
high solar chimney. The test model is too small to serve as a pro- 
totype but the results collected via the information exchange 
network based on the distributed examples have yielded useful 
knowledge on the potential for stabilization of tropical and Mediter- 
ranean products. (RP) 
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16932 (IE-MOA-88/0100, pp. 56-56) Field results of solar 
drying of various products. Themelin, A. (CEEMAT/CIRAC, 
France); Griffon, D.; Hebert, J.P. Agricultural Research Organiza- 
tion, Bet Dagan (israel). Inst. of Agricultural Engineering. Feb 
1988. (CONF-8712157-—: French Israeli symposium on greenhouse 
technology, Shefayim (israel), 7 Dec 1987). In Report of the 
French Israeli symposium on greenhouse technology. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

A thorough analysis of references on timber drying reveals that 
the works conducted till now on the subject show some contradic- 
tions that may suggest some doubts about the economical and 
technical management of heliothermics applied to timber solar dry- 
ing. The objects defined in the CIRAD program supported by the 
AFME (Agence Francaise pour la Maitrise de |’Energie) mainly re- 
fer to two levels, through a CEEMAT/CTFT collaboration, i.e.: - to 
develop an experimental unit to enable a balance to be defined be- 
tween the thermomechanical behavior of the material to be treated 
and the available energy - to set up a pilot unit for the Guyanese 
context that can be used as a technological and basic reference 
for evaluating the economic reliability of such heliothermic applica- 
tion. The dryer was set up in 1985 and put working by CEEMAT in 
March 1986. The follow-up is being performed by the CTFT Tech- 
nology Division, Kourou. A similar approach is now realized 
through a CEEMAT/IRCA collaboration to study solar drying design 
from greenhouse technology applied to different products: natural 
rubber sheets, tropical fish. The objects defined in this CIRAD pro- 
gram so refer to development of experimental dryers and pilot units 
in West Africa and Asia. (author) 


16933 (IE-MOA-88/0100, pp. 57) Solar drying in Israel. 
Shrier, |. (Moshav KIil, Israel); Segal, |.; Regev, R.; Steinfeld, A. 
Agricultural Research Organization, Bet Dagan (Israel). Inst. of Agri- 
cultural Engineering. Feb 1988. (CONF-8712157-: French Israeli 
symposium on greenhouse technology, Shefayim (Israel), 7 Dec 
1987). In Report of the French Israeli symposium on greenhouse 
technology. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

Several types of solar dryers were developed and tested in Is- 
rael. Starting with thermosyphon small scale dryers, through roof 
integrated commercial size systems, plastic tunnel or tube type col- 
lectors. The air heating collectors were used either with auxiliary 
conventional heaters or with rock bed storage. Applications of solar 
dryers in commercial operations are quite restricted due to the lim- 
ited need for drying of crops and the low prices of energy. The 
successful applications are in the herb industry. Integrating air 
heating collectors in roofs of processing factories could be cost ef- 
fective even with current fuel prices. Small operations can utilize 
the greenhouse dryer concept - drying the herbs in tunnel green- 
houses with partial shading is a promising solution for small 
operators. Improving this system by drying on nets to increase nat- 
ural ventilation is being tested. Development of a simple perforated 
conveyor could improve the handling aspect of the problem and 
enables application for larger operators. (author) 


16934 (IE-MOA—88/0100, pp. 58-59) European cooperative 
networks on rural energy. Kocsis, K. (Ministry of Agriculture, 
Jerusalem, (Israel)); Segal, |. Agricultural Research Organization, 
Bet Dagan (Israel). Inst. of Agricultural Engineering. Feb 1988. 
(CONF-8712157—: French Israeli symposium on greenhouse tech- 
nology, Shefayim (Israel), 7 Dec 1987). In Report of the French 
Israeli symposium on greenhouse technology. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

The European Cooperative Networks on rural Energy (CNRE) 
comprise 7 networks and 25 working groups in which over 200 sci- 
entists from 25 countries cooperate. The aims include the more 
efficient use of traditional agricultural energy sources and the in- 
creased use and production of new and renewable sources of 
energy in the rural sectors. Network activities include. the organi- 
zation of systematic information exchanges among European and 
developing countries, the promotion of joint research programs on 
selected, well-defined topics, the collection and analysis of the 
results of national research programs as a basis for recommenda- 
tions on new energy technology development, the establishment 





and testing of experimental technologies to promote the practical 
application of new and renewable energies. CNRE pursues the 
above aims through consultations, workshops, training courses, in- 
formation distribution and the operation of a computerized Rural 
Energy Information System. (RP) 


16935 (IE-MOA-88/0100, pp. 61) Geothermal heating at Re- 
tamim. Technical visit 8/12/87. Cohen, S. Agricultural Research 
Organization, Bet Dagan (Israel). Inst. of Agricultural Engineering. 
Feb 1988. (CONF-8712157—: French Israeli symposium on green- 
house technology, Shefayim (israel), 7 Dec 1987). In Report of the 
French Israeli symposium on greenhouse technology. Available 
from COSTI P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information; Abstract only. 

A low temperature (20-42 deg C) irrigation well at Retamim rep- 
resents a large deep reservoir under the Negev. A dual purpose 
use - irrigation and energy can justify development by drilling of 
this resource. The Retamim project, as well as a few others, 
should demonstrate economical utilization of the water and energy. 
This well capacity is 200-350 m® per hour. It could heat three to 
five hectares of greenhouses. Melon, for winter and early spring 
harvesting, was selected as a commercial crop following success 
of an earlier project at Paran (Arava region). Planting dates: 5-15 
November. Drip irrigation with a proportionally controlled fertiliza- 
tion combined with the heating should result in yields of up to 5-6 
kg per m? - the first yield during February-March, the second dur- 
ing April and May. Heating of the 1.5 hectare project is via p.e. 
irrigation pipes (16 mm dia) about 6.5 m pipe per m* is used. 
Combination of pipes and p.e. sleeves is utilized in one of the 
greenhouses. (author) 


16936 (IE-MOE!I-87/0100 vp, paper 4) Internal combustion 
cogeneration systems. Summary. Eisenbruch, H. (Electra Ltd., 
Tel Aviv, (Israel)). Ministry of Energy and Infrastructure, Jerusalem 
(Israel). Oct 1987. (CONF-8710511—: ENTEC 87: 1. Israeli confer- 
ence on technologies in energy, Tel Aviv (Israel), 28 Oct 1987). In 
ENTEC 87. First Israeli conterence on technologies in energy. 
Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The main potential application of diesel generators with waste 
heat recovery in Israel arises when they use crude oil, which costs 
$140 per ton, compared with the diesel oil cost of $320 per ton 
and the gas cost of $400 per ton. Economical operation demands 
16 hour/day operation, 260 days/year, and the payback period for 
such operation is about 4 years. The above figures are based on a 
15-year lifespan, an annual interest rate of 12% and an electricity 
cost of 5.5 cents/kWh. Cogeneration enables boiler sizes of new 
installations to be minimized. The Israel Ministry of Energy and In- 
frastructure may award such installations a 30% grant, as a 
demonstration project, or a 15% grant as an energy conservation 
project. Potential Israeli users of cogeneration systems inciude ho- 
tels, hospitals, industrial installations, large residential buildings and 
army camps. (MR) 


16937 (IE-MOE!}-88/0100, pp. 34) Development in energy 
technologies. Unused heat recovery in energy intensive indus- 
tries. Legmann, H. (Ormat Turbines Ltd., Yavne, (israel)). Ministry 
of Energy and Infrastructure, Jerusalem (Israel). Jun 1988. (CONF- 
88060S-: Energy 88: 2. International congress and exhibition on 
energy, Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd in- 
ternational congress and exhibition on energy. Abstracts. Available 
from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The heat balance of an energy intensive plant shows that sub- 
stantial amounts of heat are wasted through gases at medium and 
low temperatures. In principle, direct utilization of these heat 
streams for drying raw materials, preheating combustion air or 
space heating should generally be given preference. However, 
there are a significant number of plants where the recycling of the 
heat is impossible and therefore generation of electricity may be a 
realistic alternative. The technical aspects of a heat recovery sys- 
tem for electrical power generation are described. It is shown that 
the organic Rankine cycle technology is better suited to generate 
power from these streams than any other technology available to- 
day. A typical cement kiln line and a ferrosilicium plant are taken 
as examples. (Author) 
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16938 (IE-MOEI-88/0100, pp. 83) Membrane processes in 
the rationalization of agro-food and leather industry; energetic 
and ecological aspects. Drioli, E. (Univ. of Calabria, Chemistry 
Dept., Arcavacata di Rende, Italy); Calabro, V.; Faletti, L.; Rossig- 
nani, C. Ministry of Energy and Infrastructure, Jerusalem (Israel). 
Jun 1988. (CONF-880609-: Energy 88: 2. International congress 
and exhibition on energy, Tiberias (Israel), 5-10 Jun 1988). In En- 
ergy 88. The 2nd international congress and exhibition on energy. 
Abstracts. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The rapid development and industrial adoption of new separation 
and concentration technologies based on artificial membranes, 
such as cross-flow microfiltration, ultrafiltration, reverse osmosis, 
etc. contributes to the reduction of industrial energy consumption 
and pollution, through the recovery and reuse of materials. All of 
these technologies use electricity as their main power source. Con- 
sidered here are the agro-food and leather industries. Direct energy 
savings are achieved by replacing evaporators by membranes in 
concentration processes. Indirect energy savings arise from recov- 
ery of excess feedstock and by-products. The energy efficiencies of 
different processes are compared, through their energy balances, 
on the basis of their substitution coefficients. This comparison re- 
quires consideration of the quality as well as quantity of energy 
used. The use of ultrafiltration to recover and recycle tannery 
process materials saves both energy and materials. In the dairy in- 
dustry ultrafiltration improves soft cheese quality and reduces the 
fat content of the discarded whey almost to zero. Reverse osmosis 
combined with other membrane processes reduces the energy 
consumption in juice concentration and safeguards the environ- 
ment. The energetic and exergetic analyses carried out in these 
processes confirm the potential of membrane technology. (RP) 


16939 (IE-MOE}-88/0100, pp. 115) Integrated energy sys- 
tem for a kibbutz. Zaslavsky, D. (Technion - Israel Inst. of Tech., 
Agricultural Engineering Faculty, (Haifa)). Ministry of Energy and 
Infrastructure, Jerusalem (Israel). Jun 1988. (CONF-880609—: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The agricultural community has both the need and the capability 
of utilizing a variety of energy-saving technologies, in general, and 
renewable energy, in particular. The Israel Kibbutz is a subject for 
such an application that will add up to an integral system. It in- 
volves conventional energy savings, methane production out of 
manur,; burning of agricultural refuse, small-scale water pumping 
and pumped storage, solar collectors for hot water and steam, so- 
lar ponds for solar collection and heat storage from various other 
sources such as waste heat, cooling systems, shift of peak de- 
mand, etc, wind turbines, heat pumps, etc. Like israeli agriculture, 
the cooperative farm integrated energy system could become a 
source of inspiration and guidance for the developing world. (au- 
thor) 


16940 (1E-MOE!-88/0100, pp. 127) Heat pump for chilling 
and ice mode of operation. Ophir, A. (israel Desalination Engi- 
neering Ltd., Tel Aviv (Israel)); Koren, A. Ministry of Energy and 
Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609—: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd interna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The vapor compression and vacuum freezing processes, which 
were initially developed for and are used for sea water desalina- 
tion, now have been found to be a feasible alternative to 
conventional technology in achieving the following requirements: 
(1) High C.O.P. of operation for space cooling system. (2) A high 
rate of production of ice for the mining industry. (3) Ice-banks for 
energy storage during off-peak loads. (4) Heat recovery from low 
temperature sources where conventional technology faces difficul- 
ties. The technology has been demonstrated by a pilot heat pump 
based on the vacuum freezing process which is installed in Den- 
mark, using North Sea water as a heat source and generating a 
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heat capacity of 2.5 MW. The present paper describes the vapor 
compression chilling process mode and the vacuum freezing ice 
process mode, and gives an outline of the technical and economic 
advantages in comparison with a typical commercial heat pump 
used for similar applications. (author) 


16941 (IE-MOEI-88/0100, pp. 129) Energy analysis of effi- 
ciency of industrial energy use. Van Gool, W. (State Univ., 
Energy Science Project, Utrecht, Netherlands); Hoodendoorn, A.; 
Kummel, R.; Groscurth, H.M. Ministry of Energy and Infrastructure, 
Jerusalem (israel). Jun 1988. (CONF-880609—-: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available trom COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

Industrial processes require energy supplies at various tempera- 
tures, so that excess heat at a certain temperature could satisfy 
lower temperature demands through the application of heat 
exchangers. There are complex interactions among the various de- 
mands, since the satisfaction of one can influence the possibility of 
satisfying another. A procedure is described whereby the minimum 
energy requirements can be determined when several supply and 
conservation options are applied simultaneously. Demand and sup- 
ply are described with their quality, defined as the ratio of the 
exergy (availability) and enthaipy of the energy considered. Two al- 
gorithms are developed to solve the optimization problem leading 
to the same results. The demand-temperature profiles of industrial 
energy use in Japan, West Germany and the Netherlands are ana- 
lyzed according to the above theory. The profile can have an 
important influence on the possibility of using the different options. 
Generally, the application of cogeneration and heat pumps can 
save some energy, but the cost savings are marginal. In these cal- 
culations average values are used for investmenis and energy 
costs. The conclusion is that each situation demands individual 
detailed analysis of heat pump use and that the use of heat ex- 
changers to use waste heat is the best energy and cost saving 
option. Other methods are also analyzed. The assumption of the 
theory, that energy demand and supply are continuously available 
may be true for one process or for some industrial complexes, but 
is not true for a national energy system. (RP) 


16942 (IE-RDEA-84/0001, pp. 27-29) The Ministry of 
agriculture: trends in agricultural research. Workshop conciu- 
sions. Lubinstein, G. Agricultural Research Organization, Bet 
Dagan (Israel). inst. of Agricultural Engineering. Mar 1984. (In He- 
brew). (CONF-8403266-: Energy considerations in greenhouses, 
Bet Dagen (israel), 12 Mar 1984). In Energy considerations in 
greenhouses. Summary of workshop presentations. Available from 
COST] P.O.B 20125, TEL-AVIV 61201. 

Order with complete bibliographic information. 

The report surveys the areas in which the agriculture in Israel 
should improve, in order to compete better in European markets. 
The first aim of the Ministry of Agriculture is to develop new crops 
and to improve the production efficiency of existing ones, bearing 
in mind that new products have a limited lifetime and demand effi- 
ciency improvements to extend that lifetime. A second aim is to 
develop here the products which we currently import, such as 
seeds, meat and fodder. The solution of citrus growers’ problems 
currently has high priority because, were it not for these problems, 
the economic state of our agriculture would be reasonable. Some 
problems Israeli growers face are that their competitors (e.g., 
Spain, Italy) have cheaper labor and are closer geographically to 
the European markets. Flower growers suffer from the effect of the 
subsidies given to Dutch flower growers. This situation cannot con- 
tinue for long. Improved efficiency and innovation can enable Israel 
to withstand the competition. The scope for innovation is much 
greater in flower growing than in fruit and vegetable growing. Other 
fields of activity for R&D on energy in agriculture include energy 
saving in cold stores and packing houses, and in produce treat- 
ment. Water distribution offers great energy saving possibilities, 
with benefits both to the growers and to the country. (EHN) 


16943 (LU/CMMER-CE-02847, pp. 8) Process metallurgy 
research at Ontario Hydro. Simpson, C.J.; Reesor, R.A.; Ce- 
nanovic, M.; Maureira, H. Laurentian Univ., Sudbury, ON (Canada). 
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Centre in Mining and Mineral Exploration Research. 1989. (CONF- 
8903185—: Energy efficient technologies in the mining and metals 
industry, Sudbury (Canada), 29 Mar 1989; CE-02847). In Energy 
efficient technologies in the mining and metals industry. Available 
from PC Memorial University of Newfoundland, Centre for 
Newfoundland Studies, St. John’s, NF, CAN A1B 3Y1; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC $30.00 CAN; MF $10 
CAN. 

Over the past two years, Ontario Hydro Research has extended 
the scope of its metallurgical research into a new area. Previously, 
only research and development on physical metallurgy was carried 
out in support of the electric power system. The new activity is 
R&D in the process metallurgy field in order to increase process 
efficiency. The origins of the Metallurgical Research Department of 
Ontario Hydro are briefly recalled. The Lakeview electric furnace pi- 
lot plant facility is described. The purpose of the Falconbridge Ltd. 
research program for utilizing this facility is to develop a procedure 
for operating the electric furnaces at higher reductant additions, 
and specifically, to learn how to control the build-up of metallics on 
the furnace hearth. The Process Metallurgy Group at Ontario Hy- 
dro is also involved in a number of parallel projects that are mainly 
proper studies, such as a state of the art study on direct current 
furnace technology, a study of the future trends in the production of 
steel from scrap metal, and a new lithium production process. The 
Electrical Research Department of Ontario Hydro is also involved 
in a research project on a new electromagnetically pulsed mold for 
the continuous casting of near-net shaped steel products. 2 figs. 


16944 (LU/CMMER-CE-02847, pp. 18) Heat recovery from 
mine waste water. Ruiter, H. de; Desjardin, L.; Champion, G. Lau- 
rentian Univ., Sudbury, ON (Canada). Centre in Mining and Mineral 
Exploration Research. 1989. (CONF-8903185—: Energy efficient 
technologies in the mining and metals industry, Sudbury (Canada), 
29 Mar 1989; CE-02847). In Energy efficient technologies in the 
mining and metals industry. Available from PC Memorial University 
of Newfoundiand, Centre for Newfoundiand Studies, St. John’s, 
NF, CAN A1B 3Y1; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $30.00 CAN; MF $10 CAN. 

In 1987 and 1988, the Macassa Division of LAC Minerals Ltd. in- 
Stalled a system to recover the waste heat from both the mine air 
compressors and from the mine drainage water. The heat is utilized 
to warm up the underground ventilation air during the winter to 
above zero temperatures in order to prevent freezing of the shaft. A 
computerized system has been installed to control and monitor the 
ventilation, mine air heating, pumping, and in the future, the shaft 
conveyances. The total capital cost of the heat recovery system 
was $273,000. The mine monitoring and control system is esti- 
mated to cost $500,000, of which $120,000 is considered to be for 
the heat recovery project. Total annual savings are expected to be 
$100,000 from the heat recovery system with additional savings of 
$34,000 due to shutting down the compressor cooling towers. Addi- 
tional savings of $40,000 will be obtained from the monitoring and 
control system. Experience for part of the winter of 1988-89 has 
proven that the savings were equal to or greater than projected. 
The Ministry of Energy, Mines and Resources and the Ontario Min- 
istry of Energy approved the project to quality for a grant of 
$135,000 under the Enerdemo-Canada program. 12 figs., 1 tab. 


16945 (MLM-3621) An investigation of nonchliorinated 
substitute cleaning agents tor methylene chloride. Salerno, 
R.F.; Dichiaro, J.V.; Egleston, E.E.; Koons, J.W. EG and G Mound 
Applied Technologies, Miamisburg, OH (USA). 29 Jan 1990. 14p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
88DP43495. Order Number DE90006389. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Four nonchlorinated solvents, N-methylpyrrolidinone (NMP), arco 
solv DPM, Bio Act EC-7, and ethyl lactate, were evaluated as sub- 
stitutes for the methylene chloride used as a cleaning solvent in a 
ceramic component production process. NMP showed a cleaning 
efficiency that was superior to the other nonchlorinated solvents 
and to methylene chloride. 6 figs., 2 tabs. 





16946 (NEI-DK-245) Reduction of energy consumption of 
selected subprocesses in electroplating. Hansen, |.K. Teknolo- 
gisk Inst., Taastrup (Denmark). Miljoeteknik. [1989]. 83p. (In 
Danish). Contract EM-1223/87-8. Order Number DE90748418. 
Available from NTIS (US Sales Only), PC A05/MF A01. 

EFP-87. 

The process of electroplating involves a relatively high niveau of 
energy consumption. Potentials for reduction of energy consump- 
tion are investigated and measurements taken from existing 
processes are taken and commented upon. It is recommended that 
the temperature should be lowered in relation to as many pro- 
cesses as possible, processes such as degreasing, nickel and 
chrome baths. Cold sealing of anodized components could be uti- 
lized. Baths that have to be heated should be insulated, but more 
significant reduction can be achieved by covering the fluid sur- 
faces. It is important that ventilation systems run at the lowest 
possible volume and should be kept clean and turned down when 
the workers have gone home. Integrated heating systems are also 
recommended. (AB). 


16947 (NEI-DK-249) Energy conservation in relation to 
fast cooling of baked foods. Gry, P. Jysk Teknologisk, Aarhus 
(Denmark). Sep 1989. 28p. (in Danish). Contract EM-1223/87-6. 
Order Number DE90748429. Available from NTIS (US Sales Only), 
PC A03/MF AO1. 

EFP-87. 

The aim was to select the most effective method for fast cooling 
of baked foods in order to promote the conservation of energy. The 
investigation was based on a survey of relevant literature and ex- 
perimentation. The overall time used in the baking process can be 
reduced when the cooling process takes place in a vacuum, and 
thus it is possible to save energy. This kind of fast cooling process 
takes minutes, and has the added advantage that the risk of con- 
tamination is also reduced and the quality of the food improved. 
Laboratory experiments were made on ryebread and white bread. 
It was shown that 1.1 kg ryebread can be cooled to 40 deg. C (in- 
ner temperature) in 10 minutes, and 320 grm of white bread can 
be cooled to 40 deg. C in 2 minutes. In both cases the time of 
baking can be shortened by 26% without decrease in quality, when 
vacuum cooling is uiolized. This could mean an energy saving in 
Denmark amounting to 125.000MWh annually, answering to 
12.5000m® oil per year. Bread cooled in this way becomes ready 
to cut more quickly which means that it can be sliced and packed 
much sooner in the process. (AB) 23 refs. 


16948 (NEI-FI-82) Energy and economy optimizing in 
brickfiring. Muurinen, M. (Suomen Tiiliteollisuusliitto ry., Espoo 
(Finiand)); Romu, M. Kauppa- ja Teollisuusministerio, Helsinki (Fin- 
land). Energiaosasto. 1989. 51p. (in Finnish). KTM-213/881/84. 
Order Number DE90748448. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

A simulation model to micro computer has been developed for 
the study of energy consumption in brick factories. Data on energy 
consumption were obtained from various brick factories, both by 
measuring and by watching consumption, and used for the simula- 
tion model performance. The simulation model is mainly meant to 
be used for comparing different alternatives, as a tool for a “hat - if 
study. It covers the entire factory, including brick firing, drying and 
the heating. 


16949 (NEI-FI-85) The automatic energy control system of 
tissue machine. Ryoeti, L. (Nordic Tissues Oy, Nokia (Finland)); 
Kirjanen, J.; Ala-Kahri, T.; Ahanen, J.; Taehti, E. Kauppa- ja Teol- 
lisuusministerio, Helsinki (Finland). Energiaosasto. 1989. 70p. (In 
Finnish). KTM-238/881/84. Order Number DE90748466. Available 
from NTIS (US Sales Only), PC A04/MF A01. 

The main aim of this survey was to develope the automatic en- 
ergy control system for the tissue-paper machine. The other aims 
were to develope a reliable moisture meter and about 10% savings 
in energy consumption of the paper machine. Control of the mea- 
suring system is based on online-measuring. 


16950 (NEI-FiI-86) Control of the AOD-process by waste 
gas analysis: The final report. Eerola, H. (Outokumpu Oy Ter- 
aesteollisuus, Tornio (Finland). Metallurginen Lab.). Kauppa- ja 
Teollisuusministerio, Helsinki (Finland). Energiaosasto. 1989. 17p. 
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(In Finnish). KTM-143/881/86. Order Number DE90748447. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01. 

When stainless steel is produced in the AOD-converter the 
waste gas contains nitrogen, oxygen, argon, carbon dioxide and 
carbon monoxide. If the gas analysis and the flow rates of the 
blowing gases are known, the carbon removal rate can easily be 
calculated. This data can be used in the process control of the 
converter. The waste gas analysis system in Outokumpu’s stain- 
less steel melting shop consists of a sampling system, a mass 
spectrometer and an IR-analysator. The system has worked contin- 
uously over six months without any need of service or repairing. 
The results have been fine. The idea for using the waste gas anal- 
ysis in the control of the AOD-process has proved to be right. And 
the fear of the unsuitability of the mass spectrometer for industrial 
circumstances has proved to be wrong. The standard deviation of 
the carbon content in the steel has apparently decreased. So the 
need of reblowing after too high carbon content has also de- 
creased. The material savings (FeSi, CaO and blowing gases) are 
over 250000 FIM and the value of the additional capacity is about 
3 million FIM per year. The developing of the system is carried on. 
The better control of the last decarburization period will save more 
time, ferro silicon, lime and blowing gases. 


16951 (NEI-FI-87) Reducing the heat losses in me- 
chine wire section. Maijala, A. (Air-ix Oy, Tampere (Finland)); 
Saarivirta. E.; Siljander, O. Kauppa- ja Teollisuusministerio, Helsinki 
(Finland). Energiaosasto. 1988. 33p. (In Finnish). KTM-168/881/86. 
Order Number DE90748444. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

The heat losses in a modern twin wire former are more than 10 
MW. The maximum rate of humidity in the machine room is also 
above the wire section, which causes condensation probiems in the 
roof accelerating the damage of the roof construction. The target of 
the research was with mill surveys to clarify if the heat losses can 
be affected by reducing the exhaust air flows in the wire section. 
The surveys clearly indicated that reducing the air flows doesn’t af- 
fect the evaporation of water in the wire section. The evaporated 
water flow stayed constant allthough the exhaust air flows were re- 
duced. The stock temperature and the wire construction stated the 
evaporated water flow and thus also the heat losses. Reducing the 
stock temperature on the wire and heating the stock up after the 
wire section before the press or the last press nip would the most 
significant measure for lower heat losses and lower humidity. This 
requires cooperation project with paper machine manufacturer and 
paper maker, where the stock will be heated with infra and/or with 
steam box after the wire section. The survey should be carried out 
with different temperature curves. The target is to achieve the 
same dry content before the dryer section with low stock tempera- 
ture on the wire section. A closed or partly open hood can also 
reduce the evaporation of water in the wire section. The hood al- 
lows higher air temperature and humidity on the wire area reducing 
the evaporation of water and heat losses. The hood must not maxe 
the operation of the paper machine more difficult and the service of 
the wire section may not be more complicated. 


16952 (NUKEM-FuE-88044) Development, construction 
and testing of a transportable plant tor disposal of problem- 
atic liquid waste from the view of environmental pollution 
abatement. Pt. 2. Final report. Demmich, J. Nuklear-Chemie und 
-Metallurgie G.m.b.H. (NUKEM), Hanau (Germany, F.R.); Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). Jul 1989. 41p. (in German). Contract BMFT 02-WA-8627 8. 
Order Number DE90748675. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

It was the primary objective of this research and development 
project, carried out jointly by the MAN Technologie GmbH, Munich 
and the NUKEM GmbH, Hanau, to develop a combined process for 
the separation of waste water highly loaded with organic-inorganic 
compounds, in particular leaches, into pure industrial water, waste 
gases which can be emitted and non-polluting residual substances 
which can be dumped. Part Il of this report deals with the condition- 
ing of residues of evaporation which should be mineralized as far 
as possible to convert them into a state where it is almost impossi- 
ble for the residues to leak out. Melting and sintering behaviour of 
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the residues were examined at 400-700°C as well as the applica- 
bility of additives for preventing melting and sintering processes 
and immobilizing heavy metals. On the basis of these results of 
laboratory investigations and semi-industrial experiments, concepts 
for the solidification of the residues were elaborated. (orig/RB). 


16953 (PB-90-119850/XAB) Design and operating results 
of 145-MW low-caloric gas-fired combined-cycle power plant 
for Chiba works of Kawasaki Steel Corporation. Takano, H.; 
Hashi, T.; Kandachi, F.; Okishio, M.; Hiura, H. Mitsubishi Heavy In- 
dustries Ltd., Tokyo (Japan). c 1989. 10p. (MTB—187). Available 
from NTIS, PC AO2/MF A01. 

Recently there is a strong requirement in steel industries to 
utilize the low-caloric by-product gas for high-efficiency and large- 
capacity gas turbines, since rapid progress is being made in 
thermal efficiency by the adoption of higher firing-temperature 
technology to gas turbines. The MHI has delivered a 145-MW gas- 
turbine combined cycle power plant, firing low caloric by-product 
gas (1,000 kcal/Nm(3)) generated in the steel manufacturing 
processes, to Chiba Works of Kawasaki Steel Corporation in De- 
cember 1987. This paper reports the design features and the 
operating results of this plant, which has been working very satis- 
factorily from the start of operation. 


16954 (PB-90-124173/XAB) Supertund Record of Decision 
(EPA Region 5): Laskin/Poplar Oil, OH. (Third remedial action), 
June 1989. Final report. Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Emergency and Remedial Response. 
29 Jun 1989. 161p. (EPA/ROD/R-05-89/091). Available from NTIS, 
PC AO8. 

Portions of this document are not fully legible. 

The 9-acre Laskin/Poplar Oil site is in Jefferson Township, 
Ashtabula County, Ohio. Included on the site are: a residence, a 
greenhouse complex, a boiler house/garage containing 4 boilers, a 
smokestack, 4 oil storage pits, 1 underground and 32 above 
ground oil storage tanks, a retention pond, a freshwater pond, and 
miscellaneous small buildings. In the 1960s storage pits and tanks 
were installed to store waste oil for the boilers that heated the 
greenhouses. The Poplar Oil Company continued to accept the 
waste oil throughout the 1960s and 1970s. In 1981, EPA found 
PCBs in on-site ground water and soil which resulted in several 
emergency actions. The primary contaminants of concern affecting 
the soil, on-site structures, and debris are organics including PCBs, 
PAHs, pesticides, and dioxin; and metals including lead. The se- 
lected remedial action for the site is described. 


16955 (PB-90-127630/XAB) Development of an advanced, 
microprocessor-based control subsystem for gas-fired, pack- 
aged cogeneration systems. Summary report, February 
1983-April 1989. Aasen, R.K.; Turck, D.C. Honeywell, Inc., Golden 
Valley, MN (USA). Corporate Systems Development Div. Jun 1989. 
84p. (G—89041). Available from NTIS, PC A05/MF A01. 

See also PB-84-214386. 

The program objective was to develop a responsive, advanced 
microprocessor-based, supervisory control subsystem for gas-fired, 
packaged cogeneration systems. Such a controller, with advanced 
control, inherent flexibility, and useful information, diagnostics, and 
communications features, would help improve the overall 
marketability of cogeneration. Requirements for an advanced con- 
troller, and ultimately a family of three controllers, were defined. 
High-performance control strategies, both supervisory and imple- 
mentation, were developed and proven. 


16956 (PB-90-853532/XAB) Waste treatment by reverse os- 
mosis and membrane processes: industrial. November 
1976-October 1989 (Citations from the COMPENDEX data 
base). Report for November 1976-October 1989. National Tech- 
nical Information Service, Springfield, VA (USA). Dec 1989. 132p. 
Available from NTISPC NO1/MF NO1. 

Supersedes PB-89-864367. 

This bibliography contains citations concerning the use of mem- 
branes to treat industrial waste water. Reverse osmosis, ion 
exchange, electrodialysis, and ultrafiltration processes are de- 
scribed. Removal of metals, sodium compounds, nitrates, flourides, 
dyes, and radioactive waste using membranes is examined. Waste- 
water treatment for chemical, pulp, textile, and steel mills using this 


180 ERA Vol. 15, No. 7 


technology is included. (This updated bibliography contains 294 ci- 
tations, 13 of which are new entries to the previous edition.) 


16957 A new contamination-resistant hygrometer for indus- 
trial dryers. Gersh, M.E. (Spectral Sciences, Inc., Burlington, MA 
(USA)); Matthew, M.W.; Bien, F.; Bernstein, L.S.; Adler-Golden, 
S.M.; Handy, R. pp. 919 of Drying '86. Volume 1-2. Mujumdar, A.S. 
Hemisphere Publishing, New York, NY (1986). (CONF-860855—: 5. 
international drying symposium (IDS '86), Cambridge, MA (USA), 
13-16 Aug 1986). 

The use of reliabie and accurate hygrometers to monitor or con- 
trol the processes in industrial drying chambers would result in 
significant energy savings and improvement in product quality. The 
goal of the effort described in this paper has been the development 
of such a hygrometer, which can operate at high temperature and 
humidity in environments containing high concentrations of particu- 
lates and fouling or corrosive vapors. This hygrometer uses the 
differential absorption of light by water vapor at two ultraviolet (UV) 
wavelengths to determine absolute humidity. The optical surfaces 
can be kept from contacting the measurement medium with flows 
of clean, dry gas. This feature permits operation in fouling environ- 
ments. 
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Refer also to citation(s) 15930, 16244, 16474, 16521, 16527, 
16558, 16638, 16639, 16882 


16958 (ETY-23/1989) Handbook of district heating. 
Nuorkivi, A. (Ekono, Helsinki (Finland)); Tyni, R. (eds.). Finnish En- 
ergy Economy Association, Helsinki (Finland). 1989. 355p. (In 
Finnish). Order Number DE90748469. Available from NTIS (US 
Sales Only), PC A16/MF A01. 

The handbook of district heating deals with production, distribu- 
tion and transmission techniques, economics and safety which are 
described by examples, tables and curves. The handbook gives a 
general idea of planning and use principles of district heating. 


16959 (IE-MOEI-88/0100, pp. 32) Improving energy effi- 
ciency in water supply systems. Kadar, Y. (Mekorot Water Co. 
Ltd., Tel Aviv, (Israel)). Ministry of Energy and Infrastructure, 
Jerusalem (israel). Jun 1988. (CONF-880609-: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (Israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Israel's water supply involves pumping of water from Lake Kin- 
neret, which is 210 m below sea level, and from groundwater 
aquifers. The annual electricity consumption for pumping 1.9 billion 
m° is 2.1 TWh. Israel's national water company, Mekorot supplies 
65% of the total water used, via 2,400 pumping units, for which it 
uses 1.6 TWh/y, with a total power of 500 MW. Mekorot’s recent 
steps to improve the energy efficiency of the supply system in- 
clude: improvements in the operational control of the energy 
management in the pumping facilities, performing maintainance on 
pumps and reducing head losses in the pipework, construction of 
hydroelectric turbines, using variable speed pumping, using com- 
puter modeling and optimization programs for water systems 
operation, and building storage reservoirs to enable the pumps to 
operate at times of lower electricity rates. During the last 5 years 
Mekorot reduced its electrical consumption by 60 GWh/y, with an 
investment of $8 million. (RP) 


16960 (MSWMTF-89-04975) Taking action with strategy for 
the management of solid wastes. Municipal Solid Waste Man- 
agement Task Force, BC (Canada). Mar 1989. 21p. 
(MICROLOG-89-04975). Available from PC British Columbia Leg- 
islative Library, Government Documents Division, Parliament 
Buildings, Victoria, BC, CAN V8V 1X4; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

The task Force on Municipal Solid Waste Management was ap- 
pointed in August 1988 to find ways to reduce the volume of 
municipal waste. A discussion paper was released, followed by 4 
months of public hearings. This summary of the Task Force’s 





report focuses on the main areas addressed and the resulting rec- 
ommendations. The basic recommendations were all concerned 
with reducing the volume of materials that require disposal as 
waste. These covered reducing, re-using, recycling, recovering, 
and disposing of the residue in an environmentally safe way. The 
Task Force also recommended that the province assist municipali- 
ties with grants over the next 5 years, with a follow-on 5 year 
program aimed at sustaining the grants, with the goal of reducing 
waste by at least 35%-25% or more through recycling and a mini- 
mum of 10% through composting. The provincial government 
should set environmental standards and enforce them, while local 
governments should plan and implement solid waste management 
practices. The province should help in this by providing technical 
assistance and funding and by conducting studies to help local 
governments plan. Finally the Municipal Act should be amended to 
equip local government with appropriate authority to deal with the 
problem. The report provides further information on recycled mate- 
rials, dealing with rural waste problems, generating energy from 
waste, controlling litter, reducing packaging, and handling special 
wastes. The complete recommendations are also included. 


16961 (NBMAE-89-06345) Solid waste management in New 
Brunswick. Department of Municipal Affairs and Environment, 
Fredricton, NB (Canada). [1990]. 12p. (MICROLOG—89-06345). 
Available from PC New Brunswick Dept. of Municipal Affairs, Cen- 
tennial Bidg., PO Box 6000, Fredericton, NB, CAN E3B 5H1; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

The province of New Brunswick is beginning the process of mov- 
ing to a system of regional facilities in the management of solid 
waste, coupled with recycling and other efforts to reduce the 
amount of waste to be dealt with. This brochure explains the re- 
gional approach as it relates to recycling; the use of mechanical or 
source separation; the barriers, benefits, and economics; compost- 
ing for the removal of organic matter; and the place of recycling and 
composting in the overall community waste management system. 


16962 (NEI-DK-246) Batch operation of heat pumps. 
Energiministeriets Energiforskningsprogram. Fjernvarme og produk- 
tion af el og varme. Petersen, B.; Bisgaard, C. lonnosys Energi og 
Miljoe K/S, Copenhagen (Denmark). Oct 1989. 61p. (In Danish). 
Contract EM-1423/87-3. Order Number DE90748419. Available 
from NTIS (US Sales Only), PC A04/MF A01. 

EFP-87. 

The aim of this project is to present an evaluation of possible 
applications of batch-system to heat pumps.The possibilities of uti- 
lizing batch operation of heat pumps is analysed from a theoretical 
point of view. The theoretical consideration are compared with ex- 
perimental data from existing heat pump systems operating with 
and without the batch-system. Methods for dimensioning of batch- 
systems are stated. With background in analysis of different 
batch-systems, it is possible to conclude, that the most efficient 
system is a simple system including one batch-tank, one storage- 
tank, a pump and one three-way valve. (author). 


16963 (NEI-DK-256) Acquisition and management of en- 
ergy data. Meyer, K.E. Innosys ApS, Copenhagen (Denmark). Jul 
1989. 40p. (In Danish). Contract TR-87.703. Order Number 
DE90748438. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Three computer programmes have been developed for the col- 
lection and management of measurement data in connection with a 
small dual-purpose power pliant in a rural area. One of these is a 
modem program which enables readings of operational measure- 
ments to be taken and transferred over a geographical distance. 
Another program generates a daily report on the system’s opera- 
tion in a way which is determined by the user. An independent 
copying program is an extension of the graphic program which 
makes it possible to copy parts of data files over shorter periods of 
time and through individual data channels. Measuring data can 
form the basis of a control system. These types of program are 
presented in detail. (AB). 


16964 


(NEI-FI-88) The energy control system of Puumala 
heat pump: The final report. Kauppila, K. (Tekitermo Oy, Helsinki 
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(Finiand)). Kauppa- ja Teollisuusministerio, Helsinki (Finland). Ener- 
giaosasto. 1988. 38p. (In Finnish). KTM-860096. Order Number 
DE90748449. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

In autummn 1986 a heat pump of 0.7 MW was installed in the 
regional heating network in the village of Puumala. The heat pump 
uses lake water as a heat source. Two heavy oil boilers, which 
produced the heat earlier, remained as peak load plants. A micro 
computer-based system was chosen as control system. The cable 
communication application made it possible to collect data in the 
whole network area. In addition to control of heat generation equip- 
ment, the system also includes functions which aim to improve the 
entire economy of the district heat process, such as heat load con- 
trol, optimization of energy transfer, reporting and transfer of alarm 
data. A special programme was developed for the application. In or- 
der to carry out measuring and control, field equipment was placed 
with six consumers in different parts of the network. Separate air 
cables were used as data transfer connections. Data comparable 
to heat gegeration were collected over two 4-month periods: over 
September - December 1986 and September - December 1987. 
During the first period temporary control arrangements were used 
and during the second an energy control system was used. A com- 
parison of the parametres for the two periods showed that the 
average heat coefficient had risen from 2.41 to 2.53 and the en- 
ergy share of the heat pump had increased from 68.0% to 70.7%. 
The summertime temperature of the outgoing water important to 
the heat pump was dropped by 5 deg C (June-August). 71.4 deg C 
was measured as the mean temperature in summer 1986 and 66.4 
deg C in summer 1987. Many functions developed for the energy 
control system in Puumala can be applied for district heating re- 
gardiess of the heat generation mode. Economic viability is 
achieved by the choosing only the best functions and by using 
connections already available in the data transfer system. 


16965 (PB—90-853474/XAB) Activated carbon: Utilization in 
sewage and industria-waste treatment. January 1987- 
November 1989 (Citations from the NTIS data base). Report for 
January 1987-November 1989. National Technical information 
Service, Springfield, VA (USA). Dec 1989. 83p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB—89-853063. 

This bibliography contains citations concerning the use of acti- 
vated carbon for the treatment of sewage and industrial wastes. 
Topics include performance evaluations at specific sites, engineer- 
ing studies, and regeneration techniques. Applications in sewage 
treatment, coal conversion, petrochemical, and various other indus- 
tries are presented. Citations pertaining to air pollution contro! are 
excluded. (This updated bibliography contains 130 citations, 37 of 
which are new entries to the previous edition.) 


16966 (PB-90-853490/XAB) Municipal incineration studies: 
Sludge, refuse, and solid wastes. October 1984-November 
1989 (Citations from the NTIS data base). Report for October 
1984-November 1989. National Technical Information Service, 
Springfield, VA (USA). Dec 1989. 81p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB—89-855415. 

This bibliography contains citations concerning the utilization of 
incineration processes for the destruction of municipal wastes in- 
cluding sewage sludge, refuse, and various solid wastes. Topics 
include systems design and management, combustion and 
emissions studies, pollution and toxicity studies, heat-recovery op- 
erations, pollution-control devices, and economic aspects. 
Analytical methods for pollution identification, marine-vessel incin- 
erators, catalytic incineration, and risk assessment studies are also 
considered. (This updated bibliography contains 129 citations, 39 
of which are new entries to the previous edition.) 


16967 (PB-90-853722/XAB) Sewage and industrial waste 
treatment: Wetlands. January 1977-December 1989 (Citations 
from the Selected Water Resources Abstracts data base). 
Report for January 1977-December 1989. Nationa! Technical In- 
formation Service, Springfield, VA (USA). Dec 1989. 87p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-89-865745. 
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This bibliography contains citations concerning developments, 
operations, and evaluations of natural and artificial wetlands 
treatment of waste water and sludge. Aquaculture treatments of in- 
dustrial, municipal, and domestic waste water are examined. Topics 
include nutrient removal, heavy-metal recovery, and case studies 
of wetlands being used for waste water treatment. (This updated 
bibliography contains 135 citations, 23 of which are new entries to 
the previous edition.) 


16968 Potential for converting MSW to useful fuels through 
pyrolysis. Mallya, N. (Argonne National Lab., Evanston, IL (USA)); 
Helt, J.E. pp. 386 of Proceedings of the 1988 national waste pro- 
cessing conference. American Society of Mechanical Engineers, 
New York, NY (1988). (CONF-8805107—: 13. national waste pro- 
cessing conference and exhibit, Philadelphia, PA (USA), 1-4 May 
1988). 

The authors discuss how pyrolysis of municipal solid waste 
(MSW) has the potential for helping solve two problems: the dis- 
posal of the waste generated by our society and the need for 
additional sources of energy. Experiments on the pyrolysis of MSW 
components in a bench-scale reactor are reported. The liquid and 
solid products formed are analyzed for physical and chemical prop- 
erties to help determine their potential as useful fuels. 


16969 impact of RDF cofiring on power plant operation and 
economics. McGowin, C.R. (Electric Power Research Institute, 
Palo Alto, CA (US)). pp. 1357 of Energy from biomass and wastes 
Xll. Klass, D.L. Institute of Gas Technology, Chicago, IL (1989). 
(CONF-880215—: 12. energy from biomass and wastes, New Or- 
leans, LA (USA), 15-19 Feb 1988). 

Energy recovery from municipal solid waste is accelerating in the 
U.S. in response to the declining availability of sanitary landfill 
sites, due to groundwater pollution and other environmental con- 
cerns. Electric utilities will participate in most refuse-to-energy 
projects as customers for electricity, steam, and/or refuse-derived 
tuel (RDF) or as owner/operators of facilities. This paper presents 
a case study of the design, performance, and economics of cofiring 
RDF with ccal in an existing or new pulverized coal-fired utility 
boiler. RDF cofiring reduces boiler efficiency, overall power piant 
thermal efficiency and increases ash production. 


16970 The HYDROCARB process: Conversion of carbona- 
ceous materials to clean carbon and gaseous fuel. . Steinberg, 
M. (Dept. of Applied Science, Brookhaven National Lab., Upton, 
NY (US)). pp. 1357 of Energy from biomass and wastes XIl. Klass, 
D.L. Institute of Gas Technology, Chicago, IL (1989). (CONF- 
880215—: 12. energy from biomass and wastes, New Orleans, LA 
(USA), 15-19 Feb 1988). 

A process (HYDROCARB) is described for converting raw car- 
bonaceous materials to a clean carbon fuel and a co-product clean 
gaseous fuel. The process consisting of two major process steps is 
highly mass and energy efficient. The value of an ash-free and 
sulfur-free carbon black as a heat engine fuel is described. Esti- 
mates indicate that, on an energy basis, the clean carbon fuel 
produced from U.S. coal can compete with present costs of oil and 
gas derived fuels in the order of $2 to $4/MMBTU. With biomass 
and municipal solid waste (MSW) as feedstocks, conversion costs 
are in the order of $4 to $5/MMBTU. 


16971 Production of tue! oll from sewage sludge by the 
STORS process. Molton, P.M. (Battelle, Pacific Northwest Labs., 
Richland, WA (US)); Fassbender, A.G.; Robertus, R.J.; Sullivan, 
R.G.; Brown, M.D. pp. 1357 of Energy from biomass and wastes 
Xll. Klass, D.L. Institute of Gas Technology, Chicago, IL (1989). 
(CONF-880215-: 12. energy from biomass and wastes, New Or- 
leans, LA (USA), 15-19 Feb 1988). 

The authors have been performing liquefaction research since 
1971. They discuss how this research is now being applied to the 
thermochemical conversion of primary sewage sludge in what is 
known as STORS, an acronym representing Sludge To Oil Reactor 
System. A prototype STORS was built and operated in 1985, and 
performed well. The next generation unit is intended to allow use 
of the experience gained during operation of the prototype, and in 
particular to allow for the generation of more accurate mass bal- 
ance data, longer continuous operating periods, and more accurate 
economic assessment. The new unit, designated STORS-II, is in 


the design stage and is scheduled to be completed by the summer 
of 1988. 
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Refer also to citation(s) 18931 


16972 Optimization of tilting pad journal bearings including 
turbulence and thermal effects. Pinkus, O. (Mechanical Tech. 
Inc., Latham, NY, (USA)). /srae/ Journal of Technology (israel), 
22(2-3): 142-154 ([1985]). (CONF-8406375—: 18. Israel mechanical 
engineering conference, Haifa (israel), 27 Jun 1984). 

The paper presents a comprehensive analysis of tilting pad jour- 
nal bearings which includes turbulence and thermal effects, and in 
which most parameters such as pad arc, pivot position, number of 
pads, preload, direction of load, and others, are arbitrary inputs to 
the computer solution. The program also calculates spring and 
damping coefficients under the particular conditions of both journal 
and pad perturbations. Following a parametric study for the effects 
of pad arc, preload, pivot position, and mode of loading an opti- 
mized geometry is derived which minimizes power loss to load 
ratio over the usual range of bearing operation. Performance data 
for the entire range of eccentricities are then given for the opti- 
mized bearing. (author) 9 figs., 5 tabs., 15 refs. 
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Refer also to citation(s) 15854, 16456, 16985, 16993, 16994, 
16995, 16996 


16973 (AD-A-213531/7/XAB) Design and calibration of an 
in-stack, low-pressure impactor. Final report, January 1985- 
October 1987. Lundgren, D.A.; Vanderpool, R.W. Florida Univ., 
Gainesville, FL (USA). Dept. of Environmental Engineering Sci- 
ences. Mar 1989. 131p. Available from NTIS, PC A07/MF A01. 

The purpose of this project was to design, fabricate, calibrate, 
and field test a low-pressure impactor for sampling and size- 
classifying particulate exhaust from jet-engine test cells. This report 
covers all aspects of the effort through an actual field test on a 
J79-type engine exhaust. A computer code for user prediction of 
impactor stage outputs is included as well as design drawings for 
impactor fabrication. 


16974 (ETDE-mf—0748724) Design, construction and test of 
@ new 2-stroke-2-cylinder engine according to the Ficht- 
principle equipped with ceramic components. Final report. 
Huber, J.; Burghardt, H.; Hamann, L. Hoechst CeramTec A.G., 
Selb (Germany, F.R.); Ficht G.m.b.H., Kirchseeon (Germany, F.R.); 
Bundesministerium fuer Forschung und Technolcgie, Bonn (Ger- 
many, F.R.). [1989]. 48p. (in German). Contract BMFT 03 E 8014 
A;BMFT 03 E 8205 A. Order Number DE90748724. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

For the 2-stroke-2-cylinder engine according to the Ficht-principle 
ceramic parts made from siliconized silicon carbide (SiSiIC) were 
developed and manufactured. The engine was tested successfully 
with these ceramic parts. It was necessary to switch over again to 
a metal version of the engine, to optimize the power output. This 
was necessary to change at low costs with available machines and 
tools the timing cycle and the flow angle of the engine. During the 
period of optimization the exhaust and the intake system were 
changed. Due to these facts an optimum geometry of the engine 
for a power output of 5 KW at 1500 min-' could be found. This 
optimized engine was not yet equipped with ceramic parts. But this 
seems to be no problem, because the endurance of the ceramic 
parts was already proved in an engine of higher power output. The 
main parameters which may change the lifetime of the ceramic as 
the acceleration of the piston and the ignition pressure were not 
changed during the period of optimization of the engine. (orig/HW) 
With 5 refs., 21 figs. 
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16975 (Ol-CE02872, pp. 17-40) The development of a 
computer-controlied propane fuel metering system. Lanigan, 
J.W. (Chrysler Canada Ltd., Windsor, ON (Canada)); Wong, D.C.; 
Doupnik, P.J. Ortech International, Mississauga, ON (Canada). Oct 
1989. (CONF-890682-: Windsor workshop on alternative fuels, 
Windsor (Canada), 12-14 Jun 1989; CE-02872). In Proceedings of 
the fifth Windsor workshop alternative fuels. Available from En- 
ergy, Mines and Resources Canada, Communications Branch, 580 
Booth St., Ottawa, ON, CAN K1A OE4. Prices: PRICES UPON RE- 
QUEST. 

An experimental study was performed on a Chrysler 5-2 liter 
propane engine to develop a computer-controlled fuel metering 
system for optimized fuel economy. The engine was mapped for 
LBT (Lean Best Torque) air-fuel ratio and MBT (Minimum Best 
Torque) spark advance on an engine dynamometer. The resulting 
test data were used to develop and calibrate the fuel metering sys- 
tem. Other tests were performed to refine the calibration and to 
demonstrate the fuel economy benefit of the system over commer- 
cially available fuel systems. The results from the engine 
dynamometer tests indicated that the part throttle brake specific 
fuel consumption was reduced by 3 to 12% when the air/fuel ratio 
was increased from stoichiometric value (15.7) to that of LBT (17.5 
to 20.5) at MBT spark advance. Modifications to the inlet system 
and optimization of wide-open-throttle air/fuel ratio through a re- 
designed gas valve resulted in a power increase of 7% on the 
basic system. The emission of pollutant gases was reduced with 
respect to gasoline, except for the emission of nitrogen oxides. The 
computer-controlied fuel metering system is described. This paper 
consists largely of slides. 14 figs., 1 tab. 
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16976 (IE-MOEI-88/0100, pp. 76) V160 development pro- 
gram. Johansson, L.N. (Stirling Power Systems Corp., Ann Arbor, 
MI, (USA)); Williams, T.Y. Ministry of Energy and Infrastructure, 
Jerusalem (israel). Jun 1988. (CONF-880609—: Energy 88: 2. In- 
ternational congress and exhibition on energy, Tiberias (israel), 
5-10 Jun 1988). In Energy 88. The 2nd international congress and 
exhibition on energy. Abstracts. Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

The V160 engine development activity has been underway for 
17 years. Today, Stirling Power Systems Corporation (SPS) is 
planning the mass commercialization of systems based on its 
highly successful V160 engine. Under the SPS development pro- 
gram, the engine has accumulated over 350,000 test hours 
spanning six design generations with over 25,000 hours logged on 
one unit operating in daily commercial service. The engine has 
been operating in field environments since 1982, supporting mili- 
tary and civilian requirements in applications including: auxiliary 
power units, heat pumps, military and civilian cogeneration units, 
military generator sets, and a solar application. Through 1987, SPS 
has built over 130 engines and will deliver approximately 30 more 
in 1988. The first mass-produced V160 engine will be delivered in 
the third quarter of 1989 when the first mass-produced V160 
leaves the assembly line. This paper will focus on the V160 devel- 
opment efforts and systems development efforts which are leading 
to the commercialization of this technology. Last, SPS recognizes 
that the V160 technology is a product of innovation. As such, the 
engine has the potential for large increases in efficiency with a 
targeted potential of nearly 40% utilizing emerging technology, pro- 
cesses and materials. The adaptation of emerging technologies to 
the V160 program will also be discussed. (author) 
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16977 (EMR/TE-87-4) Test and evaluation of Chrysler T115 
electric vehicle: Final report. Department of Energy, Mines and 
Resources, Ottawa, ON (Canada). Transportation Energy Div. Mar 
1987. 126p. (MICROLOG-89-05378). Available from PC Energy, 
Mines and Resources Canada, Communications Branch, 580 
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Booth St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 

Three Chrysler T115 mini vans were converted to electric drive 
in the spring of 1984 and tested in test track, chassis dynamome- 
ter, and urban road settings. Vehicle de energy consumption and 
driving range were measured on the Society of Automotive Engi- 
neers J227a C schedule driving cycle, and at constant speed at 
the Blainville, Quebec test track. Other tests measured top speed, 
maximum acceleration, hill climbing, and braking performance of 
the vehicle. The vehicle’s performance achieved the expected 
results. Net energy consumption, when compared to gasoline pow- 
ered vehicles, was very favourable. The test program showed that 
the vehicle electrics and drive system are reliable. However, the 
acceleration and maximum speed were limited by the voltage out- 
put of the lead acid battery. The performance of the vehicle was 
not adversely affected by wide range as in ambient temperature, 
due to the thermal management battery system in the vehicle. The 
range of the vehicle was limited to 80 km due to the power output 
of the lead acid battery. When tested with the prototype sodium 
sulphur battery the range exceeded 200 km. With this range, mar- 
ket acceptance of this vehicle will be significantly enhanced. The 
overall vehicle efficiency of the T115 electric van was calculated to 
be 58%. This compared very favourably to the gasoline-powered 
vehicle which has an efficiency of approximately 17%. Results of 
this program confirmed the fact that until suitable advanced batter- 
ies are available, commercial applications of electric vehicles will 
be limited. 8 refs., 18 figs., 20 tabs. 


16978 (Ol-CE02872, pp. 128-132) Prospects for electric ve- 
hicles. Brown, P.J. (U.S. Dept. of Energy, Washington, DC (USA)). 
Ortech Intemational, Mississauga, ON (Canada). Oct 1989. 
(CONF-890682-: Windsor workshop on alternative fuels, Windsor 
(Canada), 12-14 Jun 1989; CE-02872). In Proceedings of the fifth 
Windsor workshop alternative fuels. Available from Energy, Mines 
and Resources Canada, Communications Branch, 580 Booth St., 
Ottawa, ON, CAN K1A OE4. Prices: PRICES UPON REQUEST. 

Current technology of electric vehicles is illustrated by examples 
of recently developed prototype vehicles: GM Griffon and G Vans, 
Ford ETX-| and jETX-li, and Eaton’s ESEP. The acceleration, 
maximum speed and driveability of these electric vehicles are de- 
scribed and compared with those of conventional vehicles. The 
prospects of commercialization of the electric G-Van based on the 
GM Vandura and of the TEVan based on the Chrysler Minivan are 
revealed. The progress made in the development of a fuel cell/ 
battery hybrid bus and of advanced electric-vehicle batteries are 
described. The potential benefits of electric vehicles for the reduc- 
tion of oil consumption for the reduction of air pollution and for 
electricity load management are presented. 


16979 Electric vehicles in the 21st century. Chiogioji, M.H. 
(Office of Transportation Systems, U.S. Dept. of Energy, Washing- 
ton, D.C. (US)); Brown, P.J. pp. 985 of The Electrochemical Society 
Spring meeting (extended abstracts). The Electrochemical Society, 
Pennington, NJ (1989). (CONF-890518-: 175. meeting of the Elec- 
trochemical Society, Los Angeles, CA (USA), 7-12 May 1989). 

The transportation sector today is almost wholly dependent on 
petroleum fuels and consumes almost two thirds of all oil used in 
the United States. Electric vehicles are attractive because they can 
run on anything that is used to make electricity, including renew- 
able resources, nuclear energy, coal and natural gas. In addition, 
electric vehicles are also clean and quiet, a boon for our urban 
areas. This paper will quantify the potential benefits of electric ve- 
hicles in the reduction of oil consumption and reduction of air 
pollution. Some examples of the development of battery and fuel 
cell technology that will enhance the potential of electric vehicles 
are described. Examples of future advanced electric transportation 
systems are presented. 
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16980 (AD-A-213566/3/XAB) Characterization of chemicals 
on engine-exhaust particles. Final report, September 1986- 
December 1987. Kuhiman, M.R.; Chuang, J.C. Battelle Columbus 
Labs., OH (USA). Jun 1989. 116p. Available from NTIS, PC 
AO6/MF A01. 

The object of the work described in this report has been the 
characterization of particulate-bound chemicals emitted from mili- 
tary aircraft, both as they are emitted and as the exhaust ages. 
Three Air Force turbine engines (TF33-P3, TF33-P7, and J79C) 
were examined in this study, using engine test cells at Tinker AFB 
OK. Emissions were collected at power settings of idle, 30%, 75%, 
and injected into smog chambers for subsequent aging. Samples 
were collected from these chambers periodically during the photo- 
chemical experiments to permit measurements of the vapor phase 
and particle associated photochemical experiments to permit mea- 
surements of the vapor-phase and particle associated polycyclic 
aromatic hydrocarbon (PAH) and derivatives under experimental 
conditions. Throughout the course of the experiments, measure- 
ments of the concentrations of total hydrocarbons, NO, NOx, and 
O3 were made. The samples collected on filter and sorbent media 
were returned to the laboratory for extraction and analysis by gas 
chromatography/mass spectrometry (GC/MS) to determine masses 
of specific target compounds collected. The time profiles of these 
compounds are presented for the various engines, operating pow- 
ers, sunlight levels, and photochemical reactivities examines. 


16981 (ETDE-mf-0748646) Catalytic exhaust purification in 
spark ignition engines. Daimler-Benz AG - Forschung und En- 
twicklung. Abthoff, J.; Loose, G.; Schuster, H.D. Daimler-Benz 
A.G., Stuttgart (Germany, F.R.). 1984. 71p. (In German). Order 
Number DE90748646. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

At the present state of the art, it is only possible to remain below 
the limit values for carbon monoxide, hydrocarbons and nitrogen 
oxides for the limitation of the pollutant emissions of motor vehicles 
in the Federal Republic of Germany by means of a catalytic post- 
treatment of exhaust gases. The report describes the different 
possibilities of the application of catalyst systems - oxidation-type 
catalysts, reduction catalysts, three-way catalysts -, design, reac- 
tion mechanisms, efficiency and endurance of catalysts. An oxygen 
sensor, the so-called lambda sensor, serves for the control of an 
almost stoichiometrical fuel-air mixture at the three-way catalyst. 
The design, function and operation of the sensor are presented. 
(orig/RB). 


16982 (IVL-B-917) Long-term test of alarm instruments for 
diesel engine exhaust gases. Werner, J. Institutet foer Vatten- 
och Luftvaardsforskning, Stockholm (Sweden). Mar 1989. 66p. (in 
Swedish). Order Number DE90748554. Available from NTIS (US 
Sales Only), PC AO4/MF A01. 

Two nitrogen dioxide instruments (Ecolyzer 5003-5010 and inter- 
scan LD 15) were examined for contro! of the working environment 
of a bus garage and on board a car ferry. The test period was ten 
months. The interscan instrument showed promising qualities for 
the task, the Ecolyzer did not. 


16983 (PB-90-125899/XAB) Accumulation of polycylic aro- 
matic hydrocarbons in crankcase oll. Pruell, R.J.; Quinn, J.G. 
Science Applications international Corp., Narragansett, RI (USA). c 
1988. 11p. Available from NTIS, PC A03/MF A01. 

Pub in Environmental Pollution, Vol. 49, 89-97(1988). 

The concentrations of polycyclic aromatic hydrocarbons (PAHs) 
were measured in automotive crankcase oils. PAHs were not de- 
tected in the new oil; however, concentrations increased rapidly 
with usage in the gasoline engine of an automobile. The PAH dis- 
tributions found were dominated by alkylated two- and three-ring 
compounds. The concentrations of these compounds increased un- 
til about 4000 miles and then leveled out. Four-ring compounds 
continually increased with miles driven, and the five-ring benzopy- 
renes were only detected in the oil used for the longest distance. 
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16984 (BCR-TE-87-7) Light load efficiency improvements 
in dual fuel engines by means of throttling and exhaust gas 
recirculation. B.C. Research, Vancouver, BC (Canada). Apr 1987. 
33p. (MICROLOG—89-05380). Available from PC Energy, Mines 
and Resources Canada, Communications Branch, 580 Booth St., 
Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A naturally aspirated Caterpillar 3208 diesel engine has been op- 
erated on dual fuel (diesel/natural) gas and diesel fuel. Light load 
efficiency improvements were attempted using throttling and 
exhaust gas recirculation. At loads of less than 50%, throttling pro- 
duced efficiency improvements of about 10%, and allowed less 
pilot fuel to be used for comparable efficiency. Throttling also 
caused a 70% increase in exhaust temperature. Exhaust gas recir- 
culation had a smaller effect on efficiency, probably due to the 
oxygen content of the exhaust. 7 refs., 12 figs., 2 tabs. 


16985 (CANWEC-—CE02837, pp. 18) Diversification of trans- 
port fuel: Technological assessment and opportunities for 
international collaboration: Report 4.2.5. . Garribba, S.F. (Office 
of Energy Research, Development and Technology Applications, 
Paris (France)); Boxer, L.W.; Taylor, M. Canadian National Com- 
mittee, World Energy Conference, Ottawa, ON (Canada). 1989. 
(CONF-890901-—: 14. world energy conference, Montreal (Canada), 
17-22 Sep 1989; CE-02837). In Energy for tomorrow. Division 4: 
Energy and technology: Session 4.2a: Coal and combined cycle 
Jand] session 4.2b: Oil and natural gas. Available from Canadian 
National Committee World Energy Conference, Suite 305, 130 Al- 
bert Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 

Substitute fuels can play a potentially important role in increasing 
energy security. A technological assessment is presented which fo- 
cuses on alternative fuel options for road transportation, since it is 
this application which is considered to be the one most urgently in 
need of diversification. The main aim of the study is to identify 
problem areas and those which need further research and develop- 
ment effort, and eventually international collaboration. The time 
horizon assessment is limited to the next 20 years, and it has 
utilised the two main crude oil price scenarios of the International 
Energy Agency as the basis for its assessment. Only fuels which 
will be available in that time period, such as methanol, ethanol, dis- 
tillates from very heavy oils and tar sands, compressed natural gas 
and liquids synthesised from natural gas were evaluated. The 
study concludes that, with the exception of the lower end of the 
price estimates for compressed natural gas and oil products from 
very heavy oils, the projections of the overall cost ranges of alter- 
native fuels are all significantly above those of conventional fuels. 
Environmental issues may provide an additional incentive to speed 
the introduction of alternative fuels, though the various fuels will 
differ in their environmental impacts. Although there remain many 
areas where technological development is needed, diversification 
of transport fuel is to a large extent a market development ques- 
tion. Particular marketing problems include: fuel price, availability, 
standardization and safety; and vehicle price, performance, 
optimization, safety and emmissions. Also discussed are the ad- 
vantages and disadvantages of converting methanol and natural 
gas to gasoline. This would eliminate the need for a change of dis- 
tribution infrastructure, but would add to the cost of producing fuel 
on the basis of existing technology. 4 tabs. 


16986 (CONF-8910248-4) Federal methanol! fleet update. 
McGill, R.N. Oak Ridge National Lab., TN (USA). [1989]. 22p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract ACO5-840R21400. From Annual automotive technology 
development contractors coordination meeting; Dearborn, MI 
(USA); 23-26 Oct 1989. Order Number DE90006851. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Federal Methanol Fleet Project, managed by Oak Ridge Na- 
tional Laboratory for the Department of Energy, has operated 
methanol-fueled vehicles since 1985 in routine government fleet 
operations. Presently, 20 methanol vehicles of four different types 
are operating at three different sites alongside 14 gasoline cars in 
similar assignments. Over one million miles have been accumu- 
lated on fleet vehicles so far, and driver acceptance has been 





generally good for the methanol vehicles. Equipment varies be- 
tween vehicle type, especially with regard to their systems for cold 
starting, and those with minima! cold-start systems have not per- 
formed as well in winter weather. Also, climate varies considerably 
between the three sites, and this is reflected in the comparison of 
cold weather performance. Accumulation of metals in the lubricat- 
ing oil is at a greater rate in the methanol vehicles, and data are 
presented which demonstrate the dependence of these phenom- 
ena on ambient temperature. Generally, metals accumulate in the 
oil of the methanol vehicles at a much greater rate in colder 
months. 9 refs., 13 figs. 


16987 (EMR/CANMET/MR-88-66(TR)) Safety of reduced liq- 
uid volumes in fuel tanks of road vehicles using alcohol fuels. 
Dainty, E.E.; Lobay, G. Canada Centre for Mineral and Energy 
Technology, Ottawa, ON (Canada). Mining Research Labs. Jun 
1989. 18p. (MICROLOG-89-05386). Available from PC Energy, 
Mines and Resources Canada, Communications Branch, 580 Booth 
St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A standard breakflash apparatus producing electric sparks was 
used in explosion ignition tests conducted on winter grade 
methanol-gasoline-butane fuel-air mixtures, in quantities intended 
to simulate nearly empty fuel tanks. Curves displaying ignition cur- 
rent versus temperature were calculated and show that for each 
type of fuel, there is a range of temperatures above and below 
which explosions cannot occur. A tendency was noted towards an 
elevation of the explosive temperature range of the vapors remain- 
ing in the tank, compared to tanks in which saturated vapor 
concentrations are maintained. 4 refs., 2 figs. 


16988 (EMR/TE-88-1) Cold start and driveability of vehi- 
cles operating on methanolk-gasoline blends. Department of 
Energy, Mines and Resources, Ottawa, ON (Canada). Transporta- 
tion Energy Div. 28 Sep 1987. 50p. (MICROLOG-—89-05369). 
Available from PC Energy, Mines and Resources Canada, Commu- 
nications Branch, 580 Booth St., Ottawa, ON, CAN K1A OE4; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

New volatility class characteristics for oxygenated gasolines are 
being proposed for consideration as a Canadian General Stan- 
dards Board (CGSB) standard, separate from those of conventional 
gasolines. This study assesses the effectiveness of new volatility 
classes for oxygenated gasolines, involving higher Reid vapor 
pressure (RVP) characteristics on cold engine startability and drive- 
ability of methanoV/gasoline blends. The work was carried out 
jointly by the Ontario Research Foundation (ORF) and Esso 
Petroleum Canada. The general approach to study is described. 
Agreement was reached on selection of the test fuels, vehicles and 
test protocol by representatives from the oil, automobile, and 
chemical industry. It was decided to limit the variables on the test 
fuels to RVP variations alone, keeping all other parameters of T 10 
°C, to 50 °C and T 90 °C as constant as possible. Besides iabora- 
tory tests, ORF also assembied, disseminated and reviewed a 
large volume of literature and reports on earlier fleet tests with the 
blends, to bring together a balanced perspective of parameters af- 
fecting cold driveability issues and related them to the current test 
program carried out under controlled conditions. The results of this 
study carried out under controlled conditions on an all weather 
chassis dynamometer were found to be consistent with the results 
of other fleet trials. There was a tendency for increased hot drive- 
ability problems with the higher RVP fuels for two of the vehicles, 
which suggested that some balance could be achieved between 
cold and hot driveability issues. 6 figs., 12 tabs. 


16989 (Ol-CE02872) Proceedings of the fifth Windsor 
workshop alternative fuels. Ortech International, Mississauga, 
ON (Canada). Oct 1989. 458p. (CONF-890682-—: Windsor work- 
shop on alternative fuels, Windsor (Canada), 12-14 Jun 1989; 
CE-02872). Available from Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ottawa, ON, CAN K1A 
OE4. Prices: PRICES UPON REQUEST. 

These workshop proceedings are a record of the latest develop- 
ments, trends and activities in the progression of alternative 
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transportation fuel strategies world-wide. Natural gas, liquefied 
petroleum gases alcohol fuels, electrical systems and occasionally 
synthetic petroleum, coal liquids and hydrogen were discussed. 
Aspects covered include vehicle design, fuel enhancement, envi- 
ronmental impact and US state and federal policies. Separate 
abstracts have been prepared for 19 papers. 


16990 (Ol-CE02872, pp. 41-57) Gaseous fuel injection 
(GFI) systems for light and heavy duty vehicles. Carter, S.A. 
(ORTECH International, Mississauga, ON (Canada)); Williamson, 
B.C.; Kozole, K.H. Ortech International, Mississauga, ON 
(Canada). Oct 1989. (CONF-890682-: Windsor workshop on alter- 
native fuels, Windsor (Canada), 12-14 Jun 1989; CE-02872). In 
Proceedings of the fifth Windsor workshop alternative fuels. Avail- 
able from Energy, Mines and Resources Caiiada, Communications 
Branch, 580 Booth St., Ottawa, ON, CAN KiA OE4. Prices: 
PRICES UPON REQUEST. 

This paper is an update on the development of a Gaseous Fuel 
Injection (GFI) system introduced by ORTECH in 1988 which is ap- 
plicable to natural gas and propane fuels on spark ignition engines. 
It is a fumigation system in the sense that the fuel is introduced 
above the throttle. The design targets for the system were to be 
universal, field adjustable, compact, fast, accurate, dedicated to the 
alternative fuels and affordable. The system uses a speed-density 
type of computation to determine both mass air flow and mass fuel 
flow. This approach allows the use of small inexpensive sensors. 
Metering valves have been modelled and tested with as few as 7 
and as many as 10 injectors, the goal being to create a flow curve 
proportional to e (sup N), where N is the number of injectors that 
are turned on. The computerized control system, the universal noz- 
zie, the 2 temperature sensors, and the incremental spark advance 
ignition system are described. The possibility of application of the 
system to diesel-type engines converted to Otto cycle operation, or 
without turbocharging is discussed. 23 figs., 4 tabs. 


16991 (Ol-CE02872, pp. 96-127) 1989 SAE [Society of Au- 
tomotive Engineers] methanol marathon: competition, results 
and student concepts. Ament, F. Ortech International, Missis- 
sauga, ON (Canada). Oct 1989. (CONF-890682-: Windsor 
workshop on alternative fuels, Windsor (Canada), 12-14 Jun 1989; 
CE-02872). in Proceedings of the fifth Windsor workshop alterna- 
tive fuels. Available from Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ottawa, ON, CAN K1A 
OE4. Prices: PRICES UPON REQUEST. 

The 1989 Society of Automotive Engineers Marathon challenged 
engineering students from the USA and Canada to find innovative 
and practical ways to convert a modern car to run on methanol 
fuel. The cars were rated as to fuel economy, driveability, cold start 
performance, acceleration, pollution and noise levels, and simplicity 
of design. The students were provided with extensive calibration ta- 
bles. The paper describes some of the technical and organizational 
aspects of the competition, discusses its results, and briefly re- 
views some of the student concepts. 16 figs., 7 tabs. 


16992 (Ol-CE02872, pp. 58-80) Adsorbent storage of natu- 
ral gas. Strnisa, F. (New York State Energy Research and 
Development Authority, Albany, NY (USA)); BeVier, W.; Coleman, 
R.; Gauthier, S. Ortech International, Mississauga, ON (Canada). 
Oct 1989. (CONF-890682-—: Windsor workshop on alternative fuels, 
Windsor (Canada), 12-14 Jun 1989; CE—02872). in Proceedings of 
the fifth Windsor workshop altemative fuels. Available from En- 
ergy, Mines and Resources Canada, Communications Branch, 580 
Booth St., Ottawa, ON, CAN K1A OE4. Prices: PRICES UPON RE- 
QUEST. 

An extensive research effort has been undertaken to develop 
adsorption-enhanced methane fuel storage. The program goal is to 
store natural gas at pressures below 2500 psi without sacrificing 
vehicle range, and specifically, to develop an adsorbant with 4 
times the methane capacity of commercially available activated 
carbons. The paper compares the pressure and adsorption- 
enhanced modes of storage of natural gas, lists the characteristics 
of commercial activated carbons, discusses the effective storage 
density as a function of pore volume ratio and its deterioration as a 
function of the number of cycles, the design of adsorbent storage 
cyclinders (multilobed), adsorbent bed cool-down, and methanol fill- 
ing stations. A material has been identified which, when carbonized 


ERA Vol. 15, No. 7 185 





33 ADVANCED PROPULSION SYSTEMS 
3308 Alternative Fuels 


and activated, achieves high methane adsorption efficiency. 
Binders and densification concepts are being explored to develop a 
porous carrier with less than 10% of voids. 22 figs., 1 tabs. 


16993 (Ol-CE02872, pp. 2-8) Emissions testing of propane 
fueled light duty vehicles with 3-way catalysts. Johnson, T. Or- 
tech International, Mississauga, ON (Canada). Oct 1989. 
(CONF-890682-—: Windsor workshop on alternative fuels, Windsor 
(Canada), 12-14 Jun 1989; CE-02872). In Proceedings of the fifth 
Windsor workshop alternative fuels. Available trom Energy, Mines 
and Resources Canada, Communications Branch, 580 Booth St., 
Ottawa, ON, CAN K1A 0E4. Prices: PRICES UPON REQUEST. 

A comparative analysis of the tail-pipe emission of gasoline and 
liquid petroleum gas as automative fuels is provided. Also dis- 
cussed are automotive evaporative emissions, running loss 
emissions, the initial combustion processes of a cold engine, and 
the emissions from filling a vehicle tank. The tests were performed 
on a 1988 Chevrolet pick-up truck with a 5.7 liter V8 engine and in 
a 1988 Ford Crown Victoria car with a 5 liter V8 engine, according 
to the Federal Test Procedure. 8 figs. 


16994 (Ol-CE02872, pp. 196-214) Natural gas Detroit diesel 
2-cycle engine Stewart and Stevenson/Gas Research institute. 
Austin, L.; Welch, A. Ortech International, Mississauga, ON 
(Canada). Oct 1989. (CONF-890682-—: Windsor workshop on alter- 
native fuels, Windsor (Canada), 12-14 Jun 1989; CE—02872). In 
Proceedings of the fifth Windsor workshop alternative fuels. Avail- 
able from Energy, Mines and Resources Canada, Communications 
Branch, 580 Booth St., Ottawa, ON, CAN K1A OE4. Prices: 
PRICES UPON REQUEST. 

The objectives of development of the Detroit diesel 2-cycle en- 
gine were the following: to produce a working dual-fuel (natural 
gas/diesel pilot ignition) bus engine based on the Detroit Diesel 
Corporation 6V-92TA engine; to minimize the loss of natural gas 
due to the inherent scavenging process in the 2-stroke engine; and 
to meet the 1991 Environmental Protection Agency emission stan- 
dards for bus engines. The technical approach chosen consisted 
in: timed injection of the natural gas charge through the cylinder 
wall in order to prevent the loss of fuel with the flow of air; Diesel 
pilot ignition for positive ignition; lean natural gas fueVair ratio dur- 
ing the dual fuel operation to minimize the formation of nitrogen 
oxides; and use of a hydrocarbon catalyst to control soluble partic- 
ulate and hydrocarbon emissions. The engine cycle and a 
high-speed natural gas valve are presented; technical hurdles and 
their solutions are listed; bench-scale results an engine efficiency 
as a function of engine torque, about gaseous and particulate 
emissions and about natural gas energy contribution with respect 
to Diesel fuel are presented. The preliminary results and the topics 
of further investigation are listed. 9 figs., 3 tabs. 


16995 (OlI-CE02872, pp. 179-194) Overview and progress 
update of natural gas L-10 engine development. Duggal, V.K. 
Ortech International, Mississauga, ON (Canada). Oct 1989. 
(CONF-890682-: Windsor workshop on alternative fuels, Windsor 
(Canada), 12-14 Jun 1989; CE-02872). In Proceedings of the fifth 
Windsor workshop alternative fuels. Available trom Energy, Mines 
and Resources Canada, Communications Branch, 580 Booth St., 
Ottawa, ON, CAN K1A OE4. Prices: PRICES UPON REQUEST. 

The paper presents the advatnages and disadvantages of stoi- 
chiometric combustion, lean combustion, and dual-fuel (natural 
gas/diesel fuel) utilization, those of open chamber versus precham- 
ber plus torch ignition for lean combustion, the configuration of the 
L-10 natural gas engine, the emission of NO, as a function of the 
air/fuel ratio, the power as a function of engine speed (up to 240 
Hp), the state of development of the motor, the risk of EPA (Envi- 
ronmental Production Agency), certification durability requirements, 
and the barriers to commercialization. The 1991 bus performance 
and emissions requirements have been demonstrated in the labo- 
ratory, but the durability of the engine and of its components still 
needs to be proven, and significant work remains to be accom- 
plished to obtain a commercial product, including EPA certification 
durability. 4 figs. 


16996 (Ol-CE02872, pp. 169-178) Retrofit of a DDC [Detroit 
Diesel Corporation] 8V-71 bus engine using methanol with Av- 
ocet ignition enhancer. Hudson, L.R.; Timbario, T.J.; Bechtold, 
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R.L. Ortech International, Mississauga, ON (Canada). Oct 1989. 
(CONF-890682—: Windsor workshop on alternative fuels, Windsor 
(Canada), 12-14 Jun 1989; CE-02872). In Proceedings of the fifth 
Windsor workshop altemative fuels. Available from Energy, Mines 
and Resources Canada, Communications Branch, 580 Booth St., 
Ottawa, ON, CAN K1A OE4. Prices: PRICES UPON REQUEST. 

An 8V-71 bus engine was retrofitted to operate with methonal 
plus the Avocet ignition improver. The bus was placed in service in 
the spring of 1988 to evaluate its operation. The engine was 
removed from the bus and disassembled in early 1989, no fuel- 
related demange was observed. The engine was then sent to the 
Southwest Research Institute for bench testing in Avocet-methanol 
fuel mix optimization relating to gaseous and particulate emissions. 
A table showing emmission levels of hydrocarbons, carben monox- 
ide, nitrogen oxides, and particulates for various fuel configurations 
in hot and cold engines is included. An outline of future work is 
given. 3 tabs. 


16997 (Ol-CE02872, pp. 215-257) Performance and emis- 
sion characteristics of a dual fuel caterpillar 3406 engine. 
Gettel, L.E. (British Columbia Research Corp., BC (Canada)); 
Perry, G.C. Ortech International, Mississauga, ON (Canada). Oct 
1989. (CONF-890682-: Windsor workshop on alternative fuels, 
Windsor (Canada), 12-14 Jun 1989; CE—02872). In Proceedings of 
the fifth Windsor workshop alternative fuels. Available from En- 
ergy, Mines and Resources Canada, Communications Branch, 580 
Booth St., Ottawa, ON, CAN K1A OE4. Prices: PRICES UPON RE- 
QUEST. 

Specifications of this Diesel fuel-natural gas engine and of its 
contro! system (microprocessor-based) are listed. Bench-scale re- 
sults are given for power, efficiency, fuel substitution and gaseous 
emissions as functions of motor speed and for hydrocarbons emis- 
sion versus load and for efficiency and gaseous emissions as 
functions of the dynamic timing advance. The comparison with the 
standard Diesel motor shows that, both for light and heavy loads, 
NO, emissions are lower (due to variable timing), hydrocarbons 
emissions are higher (due to the imcomplete combustion of natural 
gas), and CO emissions are higher (an oxidation catalyst is, there- 
fore, required to reduce methane and CO emissions). The results 
as to the emission particulates are, for the moment, inclusive. The 
future work will also include an accelarated durability test and field 
tests. This paper is essentially composed of slides. 


16998 (STU-|-751) Natural gas as fuel for piston engines. 
Ekelund, M. (Eken Fordons och Trafikkonsult AB, Stockholm (SE)); 
Egnell, R.; Gabrielsson, R. Swedish National Board for Technical 
Development, Stockholm (Sweden). 1989. 309p. (in Swedish). Or- 
der Number DE90748548. Available from NTIS (US Sales Only), 
PC A14/MF A01. 

At the beginning of 1989, there were about 750,000 natural gas 
propelled motor vehicles in the world. The majority were passenger 
cars in commercial urban traffic. After the engine has been con- 
verted, the vehicle is equipped with pressure tanks which are 
heavy and generally limit the action radius to about 400 km. Thus, 
in addition to environmental reasons, urban traffic is the most obvi- 
ous area of application for natural gas propelled motor vehicles. 
The potential of natural gas as an environmentally compatible fuel 
for piston engines is primarily connected with its particle-free com- 
bustion. The simple structure of the methanol molecule in addition 
means that the hydrocarbons leaving the engine with the exhaust 
gases are simple in structure. Thus, there is reason to assume that 
the emissions of complex compounds from natural gas propelled 
engines are very small. Otto engines are currently considered as 
having a larger potential for limiting emissions than diesel engines. 
This means that it is suitable to convert diesel engines to Otto en- 
gines if the objective is to cause the lowest possible exhaust gas 
emissions. Such a conversion results in higher fuel consumption, 
which partly affects operating costs, and partly can yield higher 
carbon dioxide emissions. Thanks to the low carbon/hydrogen ratio 
of natural gas, fuel consumption can increase by about 30% before 
creating an increase of carbon dioxide emissions from a given mo- 
tor vehicle. Trials with diesel engines converted to Otto engines 
have shown an increase of fuel consumption by 20-50%. The in- 
crease of fuel consumption is reduced at higher loads. There are 
presently two ways to minimize the exhaust emissions from natural 
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gas propelled Otto engines. One is the use of a three-way catalytic 
converter. The other alternative is the so-called lean burn tech- 
nique. 
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16999 (AD-A-213715/6/XAB) Strategic-planning framework 
for predicting and evaluating Soviet interests in arms control. 
Volume 1. Final report, September 1987-August 1988. Kartchner, 
K.M. Naval Postgraduate School, Monterey, CA (USA). Aug 1988. 
120p. (NPS—56-88-020). Available from NTIS, PC AO6/MF A01. 

This report distinguishes between Soviet interest in (1) making 
arms control proposals; (2) negotiating arms control agreements; 
(3) signing arms control treaties; and (4) actually complying with 
agreements once signed. It suggests that four sets of factors con- 
dition Soviet arms control interests at each of these levels: (1) 
Soviet threat perceptions; (2) Soviet bargaining leverage; (3) Soviet 
leadership stability; and (4) Soviet foreign policy orientation. Spe- 
cific reference is made to strategic nuclear arms control issues. 
Four conditions are identified as prerequisites for Soviet interest in 
reaching agreement on strategic arms reductions, thus providing a 
basis for policy forecasting. 


17000 (INIS-mf—12503) Canada’s nuclear non-proliteration 
policy. Department of External Affairs, Ottawa, ON (Canada). 
1985. 32p. Order Number DE90615131. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

Canada’s non-proliferation and safeguards policy has two objec- 
tives: (1) to promote the emergence of a more effective and 
comprehensive international non-proliferation regime; and (2) to as- 
sure the Canadian people and the international community that 
Canadian nuclear exports will not be used for any nuclear explo- 
sive purpose. By emphasizing the key role of the NPT, by 
promoting reliance upon and improvements in the IAEA safeguards 
system, by treating nuclear weapon and non-nuclear weapon 
states alike regarding Canadian nuclear exports, by working for 
new approaches covering the sensitive phases (e.g. reprocessing) 
of the nuclear fuel cycle, Canada’s policy promotes attainment of 
the first objective. The latter objective is served through the net- 
work of bilateral nuclear agreements that Canada has put into 
place with its nuclear partners. Those agreements provide assur- 
ance that Canada's nuclear exports are used solely for legitimate, 
peaceful, nuclear energy production purposes. At the same time, 
Canada, having formulated its non-proliferation and safeguards pol- 
icy during the period 1945 to 1980, has recognized that it has gone 
as far as it can on its own in this field and that from this point on 
any further changes should be made on the basis of international 
agreement. The Canadian objective in post-INFCE forums such as 
the Committee on Assurances of Supply is to exert Canada’s best 
efforts to persuade the international community to devise a more 
effective and comprehensive international non-proliferation regime 
into which Canada and other suppliers might subsume their na- 
tional requirements. 


17001 (PB-90-124256/XAB) State of knowledge on the 
determinants of offensiveness and defensiveness in conven- 
tional ground forces. Biddle, S.D. Institute for Defense Analyses, 
Alexandria, VA (USA). Sep 1989. 53p. (IDA-P-—2295). Available 
from NTIS, PC AO4/MF A01. 

The paper surveys the military theoretical literature to establish 
the current state of knowledge with respect to the determinants of 
offensiveness and defensiveness in conventional land forces. It is 
intended in part as a resource to researchers, and as a source of 
background knowledge to policy makers. It is also meant to serve 
as a point of departure for further work to advance the state of 
knowledge described in the paper, and thereby to contribute to an 
improved basis for policy making on issues of conventional arms 
control, conventional force planning, and Alliance strategy. 


. 17005 


17002 (DOE/DP/20153-T7) Selection of optimal textural 
features for maximum likelihood image classification. Rosen- 
blum, W.1.; Salvaggio, C.; Schott, J.R. Rochester Inst. of Tech., NY 
(USA). Center for Imaging Science. Jan 1990. 59p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract FG01-88DP20153. 
(RIT/DIRS—89/90-66-131). Order Number DE90006901. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The classification or segmentation of images into land cover or 
object class is one of the fundamental remote sensing/image pro- 
cessing tasks. The classification techniques have reached a high 
level of maturity in the forms of statistical pattern recognition tech- 
niques applied to multispectral images. According to this approach 
each pixel has a spectral vector associated with it and pixels are 
segmented into the class they most closely resemble spectrally. 
While these techniques are reasonably successful they do not take 
advantage of the brightness patterns within a class or at object 
boundaries nor are they readily applicable to monochrome images 
or highly correlated multispectral images (e.g., true color images). 
To overcome these limitations several investigators have suggested 
the use of image derived features as additional factors for use in 
image classification. Robert (1989) has identified over forty textural 
features that have been suggested by various authors as useful for 
scene classification. Regrettably it is very compute intensive to 
generate all these features for every pixel in an image and to then 
use them in a classifier. Schott et al. (1988) developed a technique 
for selecting a small subset of spectral bands from a large set 
based on criteria intended to optimize maximum likelihood classifi- 
cation. Salvaggio et al. (1990) have implemented code to generate 
46 image derived textural features and applied a two-step feature 
reduction and optimization process based largely on the band se- 
lection process of Schott et al. (1988). The current effort drew on 
this proof-of-concept work mentioned above and improved on sev- 
eral limitations noted in the earlier work. Specifically, the initial 
feature set reduction algorithm of Robert (1989) is shown to be de- 
ficient and an improved method implemented. 18 refs., 62 figs., 13 
tabs. 
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17003 (INIS-mf—11582) Ninth Israeli vacuum congress, Bar- 
llan University, Ramat-Gan, 17 April, 1989: Abstracts. Israel 
Vacuum Society (Israel). 1989. 25p. (CONF-8904312-: 9. Israeli 
vacuum congress, Ramat-Gan (Israel), 17 Apr 1989). Order Num- 
ber DE90615832. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The volume contains 22 abstracts of lectures covering some as- 
pects of technology impact on microscopy, spectroscopy, crystal 
growth, semiconductors, layers and surface phenomena applica- 
tions. 


17004 (N-90-10184) Revolutionary ities for mate- 
rials and structures study. Schweiger, F.A. General Electric Co., 
Cincinnati, OH (USA). Feb 1987. 169p. (NASA-CR-179642;NAS— 
1.26:179642). Available from NTIS, PC AO&/MF A01. 

The revolutionary opportunities for materials and structures study 
was performed to provide Government and Industry focus for ad- 
vanced materials technology. Both subsonic and supersonic engine 
studies and aircraft fuel burn and DOC evaluation are examined. 
Year 2010 goal materials were used in the advanced engine stud- 
ies. These goal materials and improved component aero yielded 
subsonic fuel burn and DOC improvements of 13.4 percent and 5 
percent, respectively and supersonic fuel burn and DOC improve- 
ments of 21.5 percent and 18 percent, respectively. Conclusions 
are that the supersonic study engine yielded fuel burn and DOC 
improvements well beyond the program goals; therefore, it is ap- 
propriate that advanced material programs be considered. 


(N-90-10188) Materials for engine applications 


above 3000 deg F: An overview. Shaw, N.J.; Dicarlo, J.A.; Ja- 
cobson, N.S.; Levine, S.R.; Nesbitt, J.A.; Probst, H.B.; Sanders, 
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W.A.; Stearns, C.A. National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center. Oct 
1987. 36p. (NASA-TM-—100169;E-3734;NAS—1.15:100169). Avail- 
able from NTIS, PC A03/MF A01. 

Materials for future generations of aeropropulsion systems will be 
required to perform at ever-increasing temperatures and have 
properties superior to the current state of the art. Improved engine 
efficiency can reduce specific fuel consumption and thus increase 
range and reduce operating costs. The ultimate payoff gain is ex- 
pected to come when materials are developed which can perform 
without cooling at gas temperatures to 2200 C (4000 F). An 
overview is presented of materials for applications above 1650 C 
(3000 F), some pertinent physical property data, and the rationale 
used: (1) to arrive at recommendations of material systems that 
qualify for further investigation, and (2) to develop a proposed plan 
of research. From an analysis of available thermochemical data it 
was included that such materials systems must be composed of 
oxide ceramics. The required structural integrity will be achieved by 
developing these materials into fiber-reinforced ceramic compos- 
ites. 


17006 Fluctuating transport in microstructures. Xie, X. The- 
sis (Ph. D.). 134p. Univ. of Maryland, College Park, MD (US) 
(1988). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, Mi 48106, Order No.88-27,140. 

In this dissertation, we study electronic transport properties of 
various kinds of quasi-one dimensional (Q1D) systems. The 
dissertation can be divided into the following categories: (1) Con- 
ductance fluctuations and phase coherence in microstructures. We 
study the conductance fluctuations for three different regimes of 
electronic transport: ballistic, diffusive and variable-range-hopping 
(VRH). Various numerical methods are used in the calculations. In 
the VRH problem, we also examine the possibility of observing the 
Aharonov-Bohm effect. We develop a technique based on the 
recursive Kubo formula to study the universal conductance fluctua- 
tions in the diffusive regime. Close comparison with relevant 
experiments is made and good agreement is found. (2) Drude 
transport properties of quasi-one dimensional systems. In this prob- 
lem, we calculate the density of states and Drude conductivity for 
the screened impurity scattering using many body theory. The DOS 
and conductivity show strong oscillatory behavior as a function of 
the Fermi-energy. Self-consistency is included in our theory. Good 
agreement with experiment is found. (3) Transport in quasicrystals. 
in solving this problem we use the Landauer formula approach. We 
find that the electrical resistance of a finite 1D Fibonacci-sequence 
quasicrystal shows strong fluctuations as resonant tunneling occurs 
through the allowed energy states of the system. Power law local- 
ization and self-similarity can be seen in the transport properties. A 
possible experiment to observe this phenomenon is suggested. 
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Refer also to citation(s) 15853, 15911, 16053, 16055, 16195, 
16319, 16442, 16491, 16524, 16529, 16537, 16548, 16671, 16832, 
16833, 16901, 17005, 17140, 17201, 17357, 17410, 17645, 17653, 
17658, 17840, 17857, 17901, 18217, 18873, 19042, 19053 


17007 (AD-A-213559/8/KAB) Electron microscopy of 
rapidly solidified weldments in a powder-metallurgy Al-Fe-Ce 
alloy. Baesiack, W.A.; Hou, K.H.; Devietian, J.H. Ohio State Univ., 
Columbus, OH (USA). Dept. of Welding Engineering. 1989. 6p. 
Available from NTIS, PC A02/MF A01. 

Pub. in Jnl. of Materials Science Letters, Vol. 8, 716-720(1989). 

Al-Fe-Ce alloys are rapid-solidification/powder metallurgy (RS/ 
PM) products that offer significant advantages over conventional 
ingot metallurgy (IM) aluminum alloys for elevated-temperature ap- 
plications. Through rapid solidification, the formation of coarse, 
primary intermetallics is suppressed and solidification instead oc- 
curs to a primary chi-aluminum structure. Subsequent powder 
consolidation and thermomechanical processing promote the for- 
mation of a high volume fraction (25 to 35%) of extremely fine 
thermally stable dispersoids in a matrix of submicrometer chigrains. 
This unique microstructure provides moderate to high room- 
temperature mechanical properties up tc 300 C. Recent work has 
demonstrated that capacitor-discharge welding can successfully 
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generate high-integrity joints in Al-Fe-Ce alloys. The extremely 
rapid heating and cooling rates associated with this process allow 
the generation of a rapidly solidified fusion zone without degrada- 
tion to the surrounding base-metal microstructure. In addition, the 
simultaneous application of pressure during fusion-zone solidifica- 
tion suppresses the formation of hydrogen-induced porosity. In the 
original study, the investigation of weld-zone solidification charac- 
teristics was limited by the exclusive use of light microscopy for 
microstructure characterization. The purpose of the present work 
was to characterize capacitor-discharge weld-solidification phenom- 
ena in greater detail through the use of transmission electron 


microscopy. 


17008 (AD-A-213778/4/XAB) Single-residency sintering and 
consolidation of powder-metal alloys, intermetallics, and com- 
posites by pulsed homopolar generator discharge. Weldon, 
W.F.; Aanstoos, T.A. Texas Univ., Austin, TX (USA). Center for 
Electromechanics. 1989. 13p. Available from NTIS, PC A03/MF 
A01. 

Pub. in Jnl. of Mechanical Working Technology, Vol. 20, 353- 
363(1989). 

Utilizing inertial energy storage, the homopolar generator (HPG) 
is capable of delivering multimegawatt, megaphere current pulses 
into resistive or inductive loads with high efficiency. (1) Such HPGs 
have been used for many years as power supplies for research in 
pulsed processing of metal-alloy components and systems. Most of 
these processes rely on extremely rapid thermal excursions in the 
workpiece(s) caused by resistive heating during the current pulse. 
A new application of pulsed HPGs is caused by resistive heating 
during the current pulse. A new application of pulsed HPGs that 
carries great promise is homopolar pulse consolidation (HPG) of 
powder metal alloys or components. (2) In HPC, powder metal 
constituents are loaded into a thermally and electrically insulated 
die, then precompacted to an initial pressure. The rams of the 
compaction press are also the electrodes for homopolar discharge 
current. While in single residency, the powder compact is heated 
uniformly by HPG discharge current, sintering occurs, and consoli- 
dation is accomplished by hydraulic control of the consolidation 
press. The process is completed in approximately 1 s, with 
unaided cooling to room temperature on the order of 100 s, de- 
pending on compact mass. Microstructural control is closely tied to 
beginning particle size and distribution. Traditionally unsinterable 
alloys have been consolidated using HPC. Novel intermetallic 
alloys and phases have been produced. Cermets and other com- 
posites can be produced, as long as the continuous matrix is 
conductive. New tooling designs allow for controlled atmospheres, 
near-net shapes, and automated manufacturing. 


17009 (AD-A-213829/5/XAB) Dispersion strengthening of 
high-temperature niobium alloys. Fine! zeport, May 1986-April 
1989. United Technologies Research Center, East Hartford, CT 
(USA). 31 Jul 1989. 89p. (UTRC-R-89-917437-3). Available from 
NTIS, PC AO5/MF A01. 

Niobium-base alloys are very attractive as high-temperature ma- 
terials for advanced gas turbine applications. After many 
conventional metallurgical approaches, a high-temperature creep- 
resistant alloy has yet to be identified that will replace nickel-base 
superalloys. The best chance for obtaining high-temperature creep 
resistance in these alloys is through dispersion strengthening with 
a stable precipitate that is introduced through rapid solidification. 
This would result in a very fine dispersion of nonshearable precipi- 
tates that would not coarsen upon long-term exposure at 
temperatures in excess of 1200 C. A study has been conducted 
here to identify such a stable dispersion, fabricate alloys through 
solidification approach, and characterize the coarsening of the re- 
sulting precipitates. A thermodynamic argument is presented to 
select candidate dispersions for evaluation. Arc-melted and 
splat-quenched alloys were fabricated and evaluated through mi- 
crohardness measurements. An indirect assessment of particle 
stability is introduced which resulted in a coarsening parameter de- 
termined for each candidate precipitate at 1400 C. Microscopic 
examination of the more stable alloys were made via optical and 
thin-foil TEM analyses. Tensile and strain-rate sensitivity tests were 
run on these alloys at 1400 C. 





17010 (AECL-8406) Irradiation growth in zirconium and 
zirconium alloys irradiated in the Dounreay fast reactor. Cann, 
C.D.; Faulkner, D.; Nuttall, K.; Styles, R.C.; Shillinglaw, A.J.; Chow, 
C.K.; Rogowski, A.J. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment. Apr 1986. 
77p. Order Number DE90614084. Available from NTIS (US Sales 
Only), PC AO5/MF A01 - OSTI; INIS. 

The irradiation growth of zirconium, Zircaloy-2, Zr-2.5% Nb, Ex- 
cel, Zr,Al, niobium-rich zirconium alloys and Ti has been measured, 
as a function of neutron fluence, at 566 to 621 K and at 703 to 778 
K. In the lower temperature range, the measured growths were 
found to be in general agreement with previously reported values. 
In the higher temperature range, the growth had a strong tempera- 
ture dependence with a growth maximum generally occurring within 
the range. In polycrystalline zirconium, a peak in the swelling be- 
haviour occurred near the growth peak, but the isotropic expansion 
associated with the swelling was too small to account for the 
growth. Dimensional changes in the Zr,Al and niobium-rich Zr al- 
loys were consistent with decompositon of certain crystalline 
phases present in these alloys before irradiation. A number of 
cubic materials, including Cu and Ni were also irradiated. The di- 
mensional changes in these were found to be in good agreement 
with previously reported swelling behaviour. 70 refs. 


17011 (AECL-9055) Finite-element solidification modelling 
of metals and binary alloys. Mathew, P.M. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. Dec 1986. 44p. Order Number DE90613983. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

In the Canadian Nuclear Fuel Waste Management Program, cast 
metals and alloys are being evaluated for their ability to support a 
metallic fuel waste container shell under disposal vault conditions 
and to determine their performance as an additional barrier to ra- 
dionuclide release. These materials would be cast to fill residual 
free space inside the container and allowed to solidify without ma- 
jor voids. To model their solidification characteristics following 
casting, a finite-element model, FAXMOD-3, was adopted. Input 
parameters were modified to account for the latent heat of fusion 
of the metals and alloys considered. This report describes the de- 
velopment of the solidification model and its theoretical verification. 
To model the solidification of pure metals and alloys that melt at a 
distinct temperature, the latent heat of fusion was incorporated as 
a double-ramp function in the specific heat-temperature relation- 
ship, within an interval of +- 1 K around the solidification 
temperature. Comparison of calculated results for lead, tin and 
lead-tin eutectic melts, unidirectionally cooled with and without su- 
perheat, showed good agreement with an alternative technique 
called the integral profile method. To model the solidification of al- 
loys that melt over a temperature interval, the fraction of solid in 
the solid-liquid region, as calculated from the Scheil equation, was 
used to determine the fraction of latent heat to be liberated over a 
temperature interval within the solid-liquid zone. Comparison of cal- 
culated results for unidirectionally cooled aluminum-4 wt.% copper 
mett, with and without superheat, showed good agreement with al- 
ternative finite-difference techniques. 


17012 (AECL-9524) Control of microstructure to increase 
the tolerance of zirconium alloys to hydride cracking. Cole- 
man, C.E.; Sagat, S.; Amouzouvi, K.F. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Dec 
1987. 19p. (CONF-8708352-: 26. annual conference of metallur- 
gists Canadian Institute of Mining and Metallurgy, Winnipeg 
(Canada), 23-26 Aug 1987). Order Number DE90614011. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The microstructure of Zr-2.5 Nb has been altered in three ways in 
attempts to increase the alloy’s tolerance to delayed hydride crack- 
ing, namely by breaking up the beta-phase which reduces diffusivity 
of hydrogen and decreases crack velocity, by means of a gettering 
element (yttrium) which reduces susceptibility to cracking although 
the yttrium alloy has low toughness and poor corrosion resistance, 
and by reducing the number of basal plane normals in the main 
stressing direction which improves resistance to crack growth. 


17013 (BNL-42884) Pressure dependence of the electrical 
resistivity in the magnetic Kondo lattice systems CePtGe and 
CePt2. Rebelsky, L. (New York Univ., NY (USA). Dept. of Physics); 
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Reilly, K.; Horn, S.; Borges, H.; Thompson, J.D.; Caspary, R. 
Brookhaven National Lab., Upton, NY (USA). [1989]. 12p. 
Sponsored by U.S. DOE Energy Research; National Science Foun- 
dation. DOE Contract AC02-76CH00016;W-7405-ENG-36. Contract 
DMR-8501866. (CONF-891117—15: 34. conference on magnetism 
and magnetic materials, Boston, MA (USA), 28 Nov - 1 dec 1989). 
Order Number DE90007141. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Pressure dependent electrical resistivity measurements on 
CePtGe and CePt2, which belong to the class of magnetically or- 
dering Kondo lattice systems, reveal that the antiferromagnetic 
transition temperature Ty, as determined from the position of the 
maximum of the derivative d,/dT, depends only weakly on the ap- 
plied external pressure. At higher temperatures the shape of ,(T) 
curve indicates the presence of crystal field effects. Application of 
pressure does not affect the high temperature behavior significantly. 
In view of these results, which suggest a characteristic temperature 
smaller than Ty for these systems, we discuss a steep decrease of 
the resistivity at T~10 K in CePtGe and CePt, in terms of magnetic 
short range order between local moments rather than in terms of 
formation of a coherent Kondo ground state. 20 refs., 4 figs. 


17014 (CONF-891119-87) Heteroepitaxial growth of germa- 
nium films by su ic free jet chemical beam epitaxy. Eres, 
Djula (Oak Ridge National Lab., TN (USA)); Lowndes, D.H.; Sharp, 
J.W. Oak Ridge National Lab., TN (USA). Nov 1989. 5p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From Materials Research Society fall meeting; Boston, MA (USA); 
27 Nov - 2 dec 1989. Order Number DE90006621. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A supersonic free jet operated in continuous wave and pulsed 
mode was used to grow Ge films on (100) GaAs and (100) Si sub- 
strates. The Ge-bearing source molecule digermane (GeoHe) was 
seeded (at 5% concentration) in a helium carrier gas. A free jet 
expansion of this gas mixture was directed toward the heated sub- 
strate surface, where Ge film growth took plane by surtace-induced 
thermal decomposition of the ballistically impinging digermane 
molecules. The thickness distribution across the substrate surface 
was fitted by a cos™ distribution. The values of m spanned the 
range 6-35. The upper limit on growth resulting from “background” 
gas scattered out of the jet was found to be less than 10% of the 
Ge film thickness for growth on (100) GaAs, and around 25% for 
growth on (100) Si. 9 refs., 4 figs. 


17015 (CONF-8910117-2) Structure maps in the search for 
new intermetallics. Pettifor, D.G. (imperial Coll. of Science, Tech- 
nology and Medicine, London (UK). Dept. of Mathematics). Oak 
Ridge National Lab., TN (USA). [1989]. 15p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC05- 
840R21400. From Conference on high temperature aluminides and 
intermetallics; Indianapolis, IN (USA); 1-5 Oct 1989. Order Number 
DE90006563. Available from NTIS, PC AO3/MF A01 - OSTI. 

The data base on the crystal structures of binary compounds 
may be ordered within two-dimensional structure maps using the 
recently proposed Mendeleev number which places all the ele- 
ments in sequential order. This paper reviews the progress made 
and problems encountered in using the maps as a guide in the 
search for new pseudobinaries with a required crystal structure. 37 
refs., 6 figs. 


17016 (DOE/CE/90001—7) The joint effect of surface micro- 
topography and near-surface structure on microcontact 
conditions: [Quarterly progress report, 1 1989-30 
April 1989]. McCool, J.l. MRC Bearings, Jamestown, NY (USA). 
[1989]. 7p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC02-87CE90001. Order Number 
DE90006494. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


Pin-on-disk tests are now complete on all 27 ceramic Phase | 
specimens. The relationship between measured pin wear and both 
mean asperity flash temperature and mean real contact stress is 
examined for the subset of tests that was run at high sliding speed. 
Fracture indentation tests were completed at the University of 
Michigan on a second set of 9 ceramic specimens. The last set of 
nine specimens for indentation testing have been delivered to the 
University of Michigan. A total of 45 hardened M50 high alloy steel 
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disks have been coated with WC, TiC and TiN and comprehensive 
surface roughness measurements have been made. A number of 
3/8 in. diameter balls have been similarly coated. These balls will 
serve as the pin element in pin-on-disk tests to be performed at 
ORNL. Nonlinear curve fits were made to a series of correction 
factors that account for the presence of a coating in computing the 
load and area of spherical asperities. The fitted functions have 
been incorporated into a simulation model for analyzing the behav- 
ior of coated asperities. Example calculations are given for a steel 
substrate with the coating modulus spanning the range from 1/10 
to 10 times the substrate modulus. 3 figs., 3 tabs. 


17017 (DOE/ER/45094-T2) Improvement in high magnetic 
field behavior of vandium gallium superconductors by en- 
hancement of spin-orbit scattering: Final technical report. 
Tedrow, P.M.; Meservey, R. Massachusetts Inst. of Tech., Cam- 
bridge, MA (USA). Francis Bitter National Magnet Lab. 28 Nov 
1988. 46p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-84ER45094. Order Number DE90006236. Available 
from NTIS, PC A03/MF A01 - OSTI. 

The goal of this research was to increase the critical magnetic 
field Ho of the A15 superconductor V3Ga by adding high-atomic- 
number impurities to enhance the rate of spin-orbit scattering in 
this material. Several approaches were tried, but none produced 
increased spin-orbit scattering although zero-field properties were 
affected in the expected way. Dilute Nb impurities were found to 
increase H.» by increasing the transition temperature T,. A theoret- 
ical investigation of spin-orbit scattering was undertaken to explain 
the paradox of the zero-field and high-field results. 81 refs. 


17018 (DOE/ER/45354-T2) Corrosion fatigue of iron 
chromium-nickel alloys: Fracture mechanics and chemistry: 
Progress report, January 1—December 31, 1989. Wei, R.P. 
Lehigh Univ., Bethlehem, PA (USA). Dept. of Mechanical Engineer- 
ing and Mechanics. 26 Jan 1990. 13p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-88ER45354. Order Number 
DE90006318. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This progress report briefly summarizes the research performed 
under the referenced grant for the period from 1 January to 31 
December 1989, and contains a cumulative listing of technical pre- 
sentations and publications dating back to 1 June 1988. Under this 
grant, a multi-disciplinary research program is undertaken to ad- 
dress certain fundamental issues relating to corrosion fatigue crack 
growth in structurally important alloys in aqueous environments. 
The principal goal of the research is to develop and expand the 
scientific understanding of the processes that control corrosion fa- 
tigue crack growth, particularly for ferrous alloys in terms of the 
controlling mechanical and chemical/electrochemical processes 
and their interactions with the microstructure. 


17019 (ETDE-mf-0748812) Nb3Sn multifilamentary conduc- 
tors by internal tin diffusion. Final report. Wilhelm, M. Siemens 
A.G., Erlangen (Germany, F.R.). Forschungsiaboratorium; Bun- 
desministerium fuer Forschung und Technologie, Bonn (Germany, 
F.R.). Sep 1987. 55p. (in German). Contract BMFT 13N5369-3. Or- 
der Number DE90748812. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

Nbz3Sn muttfilamentary superconductors can be prepared by a 
solid state reaction between alpha bronze and niobium or by reac- 
tion of liquid tin with niobium. The liquid phase process presents 
several advantages, so intermediate annealing steps during cold 
work of the composite material can be circumvented, liquid phase 
“ibgSn carries more current than bronze Nb3Sn. Using the niobium 
tube technique we have prepared liquid phase conductors with a 
single filament, with 19 and with 361 filaments. Cold work was 
done by swaging and drawing. Structure and current density of the 
conductors were investigated as depending on the Cu-content of 
the core alloy and the conditions during reaction annealing. The 
current density in magnetic fields > 10 T was increased by addi- 
tions of Ti and Ta respectively. Layer current density was 8x10° A/ 
cm? at 10 T and 3x10 A/cm? at 15 T. On bending critical strain 
amounts to 0.4 ... 0.7% depending on the Cu-content of the core 
alloy. (orig.) With 29 figs., 9 tabs., 26 refs. 
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17020 (IC-89/245) Modified tight-binding approximation 
and electron-phonon spectral function for transition metals. 
Kuzemsky, A.L. (International Centre for Theoretical Physics, Tri- 
este (Italy)); Zhernov, A.P. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1989. 18p. Order Number 
DE90614022. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The modified tight-binding approximation has been analyzed in 
detail and is applied to the derivation of an expression for electron- 
phonon spectral function (EPSF) which enters the strong coupling 
equations of superconductivity. Numerical calculations of the EPSF 
and the electron phonon coupling parameter lambda for five transi- 
tion metals, V, Nb, Mo, W and Ta have been performed. (author). 
53 refs, 1 fig., 1 tab. 


17021 (INFO-0174) The degradation of zirconium alloys in 
nuclear reactors - a review. Lim, D. (Westinghouse Canada Ltd., 
Hamilton, ON (Canada). Atomic Power Div.); Graham, N.A.; North- 
wood, D.O. Atomic Energy Contro! Board, Ottawa, ON (Canada). 
Jan 1986. 121p. Contract 50SS.87055-4-4049. Order Number 
DE90614065. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Survey of non-Canadian literature. 

This report presents the findings of a survey of available non- 
Canadian literature on the oxidation and hydriding of zirconium 
alloys. Much of the literature was found to address the Zircaloys, 
particularly when used as fuel cladding subjected to a radioactive 
and oxidizing environment. Hydriding of Zircaloys is mainly at- 
tributed to oxidation. The survey revealed that Zr-Nb alloys have 
been included in some investigations; however, data on the long- 
term degradation of Zr-2.5 wt% Nb, in particular, were scarce. The 
reviewed literature did not lead to conclusions regarding the poten- 
tial for accelerated hydriding due to corrosion at crevices and/or 
second-phase particles, nor did it lead to conclusions as to the po- 
tential for a 'breakaway’ in oxidation and hydrogen acquisition in 
long service life of Zr-Nb alloys. Specific information on service 
experience in U.S.S.R. power reactors could not be obtained; how- 
ever, most of the information surveyed leads to the conclusion that 
fuel channels having Zr-2.5 wt% Nb pressure tubes should perform 
satisfactorily with respect to degradation from corrosion and hydrid- 
ing provided they are installed correctly and are not operated 
under conditions that are far removed from those anticipated in de- 
sign. 91 refs. 


17022 (INIS-BR-1784) Magnetism of singlet - singlet ions 
interacting with an electron gas: application to PrAl2. Palermo, 
L. Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ 
(Brazil). 1986. 130p. (In Portuguese). Order Number DE90614023. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; 
INIS. 

Various magnetic quantities are investigated for a system con- 
sisting of singlet-singlet ions interacting with an electron gas. In 
obtaining the magnetic state equations, the molecular field approxi- 
mation is used. At T=0, an onset magnetic order condition in 
function of crystal field and exchange parameters and eletronic 
density of states at Fermi level is derived. A parametric study of 
the model is performed numerically. Main results are shown on di- 
agrams. From the experimental data existent in the literature for 
magnetisation, susceptibility and magnetic specific heat of the 
PrAlo, a fitting with the model predictions is obtained using the fol- 
lowing parameters: exchange interaction: 611meV; crystal field 
parameters: 2,5 meV; band with: 10 eV (of a rectangular density 
of states with 0,8 el/atom). (author). 


17023 (INIS-BR-1789) Localized-itinerant magnetism: a 
simple model with applications to intermetallic of heavy rare- 
earths. Ranke Perlingueiro, P.J. von. Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1986. 93p. (In Por- 
tuguese). Order Number DE90614024. Available from NTIS (US 
Sales Only), PC AO5/MF A01 - OSTI; INIS. 

We have investigated various magnetic quantities of a system 
consisting of conduction electrons coupled to localized spins. In ob- 
taining the magnetic state equations (which relate the ionic and 
electronic magnetisations to temperature and the model parame- 
ters) we have adopted the molecular field approximation. This 
simple model is of interest to the magnetism of the heavy rare 





earth intermettallics. For these systems the localized spin is that of 
the 4f shell; it is described by the parameters g (the Lande’s factor) 
and J (the total angular momentum of the 4f electrons in the 
ground state). We derive an analytical linear relation between the 
critical temperature and The Gennes Factors J(J+1)(g-1) which is 
experimentally observed for RAlz. A fitting between the experimen- 
tal points and the theoretical prediction gives for the exchange 
parameter the value J. = 48.6 meV. We have also performed a 
parametric study of the model, using a rectangular energy density 
of states. The results are shown on tables and diagrams. (author). 


17024 (INIS-mf-11575) Advances in development of refrac- 
tory austenitic steels and nickel alloys for power engineering. 
Ceskoslovenska Vedeckotechnicka Spolecnost, Ceske Budejovice 
(Czechoslovakia). Dum Techniky. 1988. 130p. (In Czech, Slovak). 
(CONF-8811306—: Seminar on advances in development of refrac- 
tory austenitic steels and nickel alloys for power engineering, Tabor 
(Czechoslovakia), 1-2 Nov 1988). Order Number DE90615874. 
Available from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; 
INIS. 

An evaluation is presented of the current state of knowledge of 
the properties and technologies of refractory austenitic steels and 
Ni alloys, this mainly of materials used in the temperature range of 
600 to 1100 degC where the main causes of damage are creep, 
fatigue and high temperature corrosion. Attention is mainly devoted 
to the results of applied research. The problems of concrete appli- 
cations in nuclear engineering were dealt with in the paper 
"Assessment of long-term refractory properties of selected types of 
austenitic steels”. (J.B.). 


17025 (INIS-mf-11575, pp. 13-25) Assessment of long-term 


refractory properties of selected types of austenitic steels. 
Dolenek, J. (Vitkovicke Zelezarny Klementa Gottwalda, Ostrava 
(Czechoslovakia)); Sobotka, J.; Kupka, V.; Sobotkova, M.; Vo- 
darek, V.; Bina, V. Ceskoslovenska Vedeckotechnicka Spolecnost, 
Ceske Budejovice (Czechoslovakia). Dum Techniky. 1988. (in 
Czech). (CONF-8811306—: Seminar on advances in development 
of refractory austenitic steels and nickel alloys for power engineer- 


ing, Tabor (Czechoslovakia), 1-2 Nov 1988). In Advances in 
development of refractory austenitic steels and nickel alloys for 
power engineering. Order Number DE90615874. Available from 
NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

The major factors affecting long-term refractory properties of 
non-stabilized CrNiMo steels of type AISI 316, or AISI 304 with 
variable carbon, nitrogen and molybdenum contents, and titanium- 
stabilized steels of AiS| 321 type are evaluated. These materials 
belong to the most widespread types of refractory steels used in 
pipes, sheets or forgings in nuclear power installations. The refrac- 
tory properties of steels 17314, 17349, 17259 and 17360 were 
tested. It was shown that the hardening effect of nitrogen was 
more intense at its content of up to 0.1%. The carbon content did 
not have significant effect on the refractoriness of non-stabilized 
steels. The addition of molybdenum more than doubled the refrac- 
toriness of these steels as compared with titanium-stabilized steels. 
(J.B.). 2 tabs., 10 figs., 65 refs. 


17026 (INIS-mf—11582, pp. 25) Heat induced redistribution 
of surface native oxide in uranium. Swissa, E. (israel Atomic 
Energy Commission, Beersheba (Israel). Nuclear Research Center- 
Negev (Israel)); Mintz, M.H.; Bloch, J. Israel Vacuum Society 
(Israel). 1989. (CONF-8904312—: 9. Israeli vacuum congress, 
Ramat-Gan (Israel), 17 Apr 1989). In Ninth Israeli vacuum 
congress, Bar-llan university, Ramat-Gan, 17 April, 1989: Ab- 
stracts. Order Number DE90615832. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

Abstract only. URANIUM OXIDES/diffusion; ACTIVATION 
ENERGY; ANNEALING; CHROMIUM ADDITIONS; LAYERS; SUR- 
FACES; URANIUM BASE ALLOYS; DIFFUSION 


17027 (INIS-mf-12060) Elastic-plastic fracture mechanics 
analysis of a pressure vessel with an axial outer surface flaw. 
Pt. 2. Brocks, W.; Kuenecke, G. Bundesanstalt fuer Material- 
forschung und -pruefung, Berlin (Germany, F.R.). Jun 1989. 50p. 
(in| German). Contract BMFT 1500 490. Order Number 
DE90749038. Available from NTIS (US Sales Only), PC A03/MF 
A01. 
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Continuing preceding investigations, a further elastic-plastic finite 
element analysis of a test vessel with a semi-elliptical axial outer 
surface crack has been performed. The variations of J and CTOD 
along the crack front and the stress state in the vicinity of the crack 
are presented. The applicability of analytical approaches to deter- 
mine J is examined. The FE results are used to analyze the 
experimental data with respect to the validity of J-controlled crack 
growth. Local Jp-curves of the surface flaw are compared with Jp- 
curves of various specimens of different geometries. Again, it 
became evident that the local ductile crack growth and, especially, 
the developing ‘canoe shape’ of the surface crack cannot be de- 
scribed by a single resistance curve which is assumed to be a 
material property. A method described in a previous report to pre- 
dict the ductile crack growth by using local Jp-curves which 
depend on the triaxiality of the stress state did not result in a satis- 
factory outcome, in the present case. The presumed reasons will 
be discussed. (orig.). 


17028 (INIS-SU-144/A, pp. 77) Fabrication of ultrathin 
monocrystalline silicon film and measurement of its parame- 
ters. Grigor’ev, A.N.; Morozov, A.N. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssiedovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. 1 ref. SILICON/abrication; SILICON/thin films; AR- 
GON IONS; CRYSTAL STRUCTURE; KEV RANGE 01-10; 
MONOCRYSTALS; SILICON; FABRICATION; SPUTTERING; 
THICKNESS 


17029 (INIS-SU-144/A, pp. 124) Hydrogen effect on helium 
capture in metals. Cherdantsev, Yu.P.; Chernov, |.P.; Shadrin, 
V.N.; Sulema, V.N.; Belyanin, O.P. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (in Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. 2 refs. NIOBIUM/ion implantation; NIOBIUM/physical 
radiation effects; STAINLESS STEELS/ion implantation; STAIN- 
LESS STEELS/physical radiation effects; TITANIUM ALLOYS/ion 
implantation; TITANIUM ALLOYS/physical radiation effects; CAP- 
TURE; DIFFUSION; HELIUM IONS; HYDROGEN; NIOBIUM; 
ROUGHNESS; TRAPS; VACANCIES 


17030 (INIS-SU-144/A, pp. 126) Radiation-stimulated order- 
ing of dislocation structure of metals. Chernov, |.P.; Botaki, 
A.A.; Chakhlov, B.V. AN SSSR, Moscow (USSR); Moskovskij Go- 
sudarstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovate!l’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275-—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. ALUMINIUM/dislocations; ALUMINIUM/physical radi- 
ation effects; COPPER /dislocations; COPPER/physical radiation 
effects; TUNGSTEN/dislocations; TUNGSTEN/physical radiation ef- 
fects; ALUMINIUM; DISLOCATIONS; COPPER; DEGASSING; 
GAMMA RADIATION; HYDROGEN; INTERNAL FRICTION; TUNG- 
STEN 


17031 (INIS-SU-144/A, pp. 128) Peculiarities of gallium ar- 
senide monocrystal structure irradiated by inert gas ions. 
Pitirimova, E.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj 
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Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. GALLIUM ARSENIDES/monocrystals; GALLIUM 
ARSENIDES/physical radiation effects; ARGON IONS; DISLOCA- 
TIONS; MONOCRYSTALS; ION IMPLANTATION; RADIATION 
DOSES 


17032 (INIS-SU-144/A, pp. 133) Change of element compo- 
sition of implanted layers of aluminium alloy at high 
temperature deformation. Gol'tsev, V.P.; Zhukova, S.|.; Kas’ko, 
1.V. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 
1989. (In Russian). (CONF-8905275-: 19. All-union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Summaries of reports of 19. All- 
union conference on physics of charged particles interaction with 
crystals. Order Number DE90706026. Available from NTIS (US 
Sales Only), PC A09/MF A01 - OSTI; INIS. 

Short note. ALUMINIUM BASE ALLOYS/creep; ALUMINIUM 
BASE ALLOYS/physical radiation effects; CREEP; ANTIMONY 
IONS; BENDING; HIGH TEMPERATURE; ION IMPLANTATION; 
MECHANICAL TESTS; PHASE STUDIES; RADIATION DOSES 


17033 (INIS-SU-144/A, pp. 136) Modelling of nitrogen 
profile evolution in silicon in postimplantation annealing. Bu- 
renkov, A.F.; Fedotov, S.A. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particies 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. SILICON/ion implantation; SILICON/physical 
radiation effects; ANNEALING; CRYSTAL DOPING; MATHE- 
MATICAL MODELS; NITROGEN IONS; PHASE STUDIES; 
SEMICONDUCTOR MATERIALS; SILICON; SILICON NITRIDES; 
SPATIAL DISTRIBUTION 


17034 (INIS-SU-147/A, pp. 194) Effect of chromium purity 
degree on its properties in a monocrystalline state. Lazhech- 
nikov, M.O.; Barinov, |.P.; Stepanov, A.L.; Levin, S.V. AN SSSR, 
Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (in Russian). (CONF-8805350-: 8. All-Union 
conference on the methods of preparation and analysis of high- 
purity substances, Gor’kij (USSR), 10 May 1988). In 8. All-union 
conference on the methods of preparation and analysis of high pu- 
rity substances. Part 3: Abstracts. Order Number DE90706030. 
Available from NTIS (US Sales Only), PC A11/MF A01 - OSTI; 
INIS. 

Short note. CHROMIUM/ductile-brittle transitions; CHROMIUM 
impurities; ANISOTROPY; CHROMIUM; IMPURITIES; LOW 
TEMPERATURE; MICROHARDNESS; MONOCRYSTALS; TRAN- 
SITION TEMPERATURE 


17035 (INIS-SU-147/A, pp. 194-196) Rigidity of bec lattice 
of metals and sensitivity of their properties to the presence of 
impurities. Kamenetskaya, D.S. AN SSSR, Gor’kij (USSR). Inst. 
Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in 
Russian). (CONF-8805350-: 8. All-Union conference on the meth- 
ods of preparation and analysis of high-purity substances, Gor'kij 
(USSR), 10 May 1988). In 8. All-union conference on the methods 
of preparation and analysis of high purity substances. Part 3: Ab- 
Stracts. Order Number DE90706030. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. TRANSITION ELEMENTS/bcc lattices; TRANSITION 
ELEMENTS/mechanical properties; DUCTILE-BRITTLE TRANSI- 
TIONS; ENTROPY; FORECASTING; IMPURITIES; TRANSITION 
TEMPERATURE 
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17036 (INIS-SU-147/A, pp. 198-199) Thermodynamic prop- 
erties of special-purity praseodymium. Blinov, A.G.; Boyarskij, 
L.A.; Kiseleva, O.P.; Kol’chugina, N.B.; Tagaev, A.B.; Chistyakov, 
O.D. AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805350-: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor’kij (USSR), 10 May 
1988). In 8. All-union conference on the methods of preparation 
and analysis of high purity substances. Part 3: Abstracts. Order 
Number DE90706030. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

Short note. PRASEODYMIUM/impurities; PRASEODYMIUM/ 
specific heat; ELECTRIC CONDUCTIVITY; MEDIUM TEM- 
PERATURE; POLYCRYSTALS; PRASEODYMIUM; IMPURITIES; 
TEMPERATURE DEPENDENCE; ULTRALOW TEMPERATURE 


17037 (INIS-SU-147/A, pp. 199-200) Impurity effect on mag- 
netic phase transitions in heavy rare earth metals. Boyarskij, 
L.A.; Kol’chugina, N.B.; Chistyakov, O.D. AN SSSR, Gor'kij 
(USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (in Russian). (CONF-8805350—: 8. All-Union confer- 
ence on the methods of preparation and analysis of high-purity 
substances, Gor’kij (USSR), 10 May 1988). In 8. All-union confer- 
ence on the methods of preparation and analysis of high purity 
substances. Part 3: Abstracts. Order Number DE90706030. Avail- 
able from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. RARE EARTHS/magnetic properties; RARE 
EARTHS/phase transformations; IMPURITIES; NEEL TEMPERA- 
TURE 


17038 (INIS-SU-147/A, pp. 201) Electrical and thermal 
properties of high-purity lutetium. Iviiev, A.D.; Chistyakov, O.D.; 
Rivman, E.Z.; Kurichenko, A.A.; Smotritskij, A.N.; Zinov'ev, V.E.; 
Kol’chugina, N.B.; Burkhanov, G.S. AN SSSR, Gor’kij (USSR). Inst. 
Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In 
Russian). (CONF-8805350-: 8. All-Union conference on the meth- 
ods of preparation and analysis of high-purity substances, Gor’kij 
(USSR), 10 May 1988). In 8. All-union conference on the methods 
of preparation and analysis of high purity substances. Part 3: Ab- 
stracts. Order Number DE90706030. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. LUTETIUMelectric conductivity; LUTETIUM/ 
thermoelectric properties; IMPURITIES; LUTETIUM; MEDIUM 
TEMPERATURE; TEMPERATURE DEPENDENCE; VERY HIGH 
TEMPERATURE 


17039 (INIS-SU-147/A, pp. 201-292) Impurity effect on 
acoustic properties of terblum and tantalum. Artma, Eh.Eh.; 
Smol’nikov, S.A.; Leukhin, A.V.; Shangin, V.V.; Saperov, V.A.; Zi- 
nov'eva, G.P. AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Russian). (CONF- 
8805350-: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor’kij (USSR), 10 May 
1988). In 8. All-union conference on the methods of preparation 
and analysis of high purity substances. Part 3: Abstracts. Order 
Number DE90706030. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

Short note. TANTALUM/wave propagation; TERBIUM/wave prop- 
agation; ATTENUATION; HIGH TEMPERATURE; IMPURITIES; 
MEDIUM TEMPERATURE; MONOCRYSTALS; POLYCRYSTALS; 
SOUND WAVES; TANTALUM; TEMPERATURE DEPENDENCE; 
TERBIUM; VERY HIGH PRESSURE 


17040 (INIS-SU-147/A, pp. 202-203) High temperature heat 
and temperature conductivity of pure monocrystalline tung- 
sten. Taluts, S.G.; Zinov'ev, V.E.; Viasov, B.V.; Manzhuev, V.M.; 
Polev, V.F. AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805350-: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor’kij (USSR), 10 May 
1988). In 8. All-union conference on the methods of preparation 
and analysis of high purity substances. Part 3: Abstracts. Order 
Number DE90706030. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

Short note. TUNGSTEN/thermal conductivity; IMPURITIES; 
MONOCRYSTALS; TUNGSTEN; VERY HIGH TEMPERATURE 





17041 (INIS-SU-147/A, pp. 205) Heat capacity of high pu- 
rity germanium. Zhernenkov, N.V. AN SSSR, Gor’kij (USSR). Inst. 
Khimii; Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in 
Russian). (CONF-8805350-: 8. All-Union conference on the meth- 
ods of preparation and analysis of high-purity substances, Gor’kij 
(USSR), 10 May 1988). In 8. All-union conference on the methods 
of preparation and analysis of high purity substances. Part 3: Ab- 
stracts. Order Number DE90706030. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. GERMANIUM/specific heat; DEBYE TEMPERA- 
TURE; GERMANIUM; IMPURITIES; MEDIUM TEMPERATURE; 
TEMPERATURE DEPENDENCE; ULTRALOW TEMPERATURE 


17042 (JAERI-M-89-150) Vaporization of  sliver-indium- 
cadmium control rod material in flowing argon at high 
temperatures. Uetsuka, Hiroshi (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Otomo, Takashi. Japan Atomic Energy Research inst., Tokyo 
(Japan). Oct 1989. 30p. Order Number DE90749892. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

Isothermal annealing tests with an alloy of 80% silver, 15% 
indium and 5% cadmium were performed in flowing argon atmos- 
phere at temperatures ranging from 1073 to 1673 K to improve the 
understanding the vaporization behavior of the control rod material 
during the severe accidents of PWRs. The alloy melted in the 
temperature range between 1123 and 1173 K. And very little va- 
porization was measured below the melting temperature. The 
weight loss due to vaporization was 0.5% at 1123 K and 8.2% at 
1673K for the annealing time of 3600 s. Cadmium was completely 
released from the alloy at temperatures above 1173 K, while silver 
was not released below 1473 K. Cadmium was the most volatile 
and silver was the least volatile element of the alloy in the exam- 
ined condition. The tests results indicated that both the release 
rate of component elements and the total amount of release were 
strongly time-dependent. (author). 


17043 (Jue+-2283) Electronic and magnetic structure of Fe 
and Co layers in the monolayer range by means of spin polar- 
ized photoemission by means of undulator radiation. Heinen, 
W. Kernforschungsanlage Juelich GmbH (Germany, F.R.). Inst. 
fuer Festkoerpertorschung; Koeln Univ. (Germany, F.R.). Jun 1989. 
130p. (In German). Order Number DE90748811. Available from 
NTIS (US Sales Only), PC AO7/MF A01. 

A complex multipole-magnet structure (undulator/wiggler) has 
been built and characterized as a new synchrotron radiation source 
for the electron storage ring BESSY in Berlin. Optimization of the 
magnet structure and a first optical characterization of the radiation 
properties of this novel light source including beamline have been 
presented. The photon flux reaches up to 10’* photons per second 
and Ampere ring current over a spectral range from 20 to 500 eV 
with a well drastically increased brightness and exceeds the radia- 
tion power of the BESSY dipole-magnets by approximately two 
orders of magnitude. As a second important result, the spin-split 
electronic band structure of a ferromagnetic monolayer of Fe and 
Co on Au(001) has been measured directly for the first time, using 
spin-, energy-, and angle-resolved photoemission spectroscopy. 
The spectra differ clearly from those of thicker layers because of a 
3d-band narrowing and show no dispersion with vier to in 
agreement with the two-dimensionality of monolayer films. In gen- 
eral agreement with theoretical predictions, a slight dispersion with 
Kparaiie: iS Observed, whereas the measured exchange splitting of 
2.3 eV is about 0.6 eV smaller than predicted. (orig.). 


17044 (Jue+2310) Finite element calculations in fracture 
mechanics experiments at temperatures above 700deg C. 
Altes, J. (Kernforschungsanlage Juelich GmbH (Germany, F.R.). 
Inst. fuer Nukleare Sicherheitsforschung); Koschmieder, D.,; 
Becker, H. Kernforschungsanlage Juelich GmbH (Germany, F.R.). 
Inst. fuer Nukleare Sicherheitsforschung. Sep 1989. 59p. (In Ger- 
man). Order Number DE90748747. Available from NTIS (US Sales 
Only), PC AO4/MF A01. 

Side grooved CT-specimens and thick walled tubes with a cir- 
cumferential crack on the outside were analysed with very detailed 
finite element calculations to determine the fracture mechanics pa- 
rameters. Available are experiments for the creep crack growth of 
the CT-specimens and for the fatigue crack growth of the thick 
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walled tubes. The experiments were carried out by the Institute of 
Reactor Materials (IRW) of the KFA at temperatures above 700deg 
C. The results of the calculations can be summarized as follows: 
For CT-specimens: (1) The measured and the calculated creep de- 
formations are well matched. Decisive is the knowledge of the exact 
parameters of the creep law. (2) The C* value is constant in the 
Stationary creep domain and is well suited as a characteristic pa- 
rameter for describing the creep crack growth. For thick wall tubes: 
The K-values determined by the EPRi-handbook are conservative. 
More exact finite element calculations give lower values. (orig.). 


17045 (KCP-613-4175) Phosphorus-31 NMR [nuclear mag- 
netic resonance] analysis of gold plating baths. Smith, R.E. 
Allied-Signal Aerospace Co., Kansas City, MO (USA). Kansas City 
Div. Jan 1990. 17p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00613. Order Number DE90006398. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

This report describes the nuclear magnetic resonance (NMR) 
analysis of the gold plating baths in the Micro-Miniature Electronic 
Assembly department of Allied-Signal Inc., Kansas City Division 
(KCD). The baths were analyzed for phosphorylated components. 
In freshly prepared gold plating baths, a 50-percent aqueous solu- 
tion of aminotrimethyiphosphonate (ATMP) is the principal 
compound observed. As the bath is used in production, the ATMP 
breaks down and new materials (phosphate, ADMP, and AMMP) 
are identified. The NMR method was used to monitor the concen- 
trations of the ATMP and breakdown products for a nine-month 
period. The 225-liter bath had plated approximately 100 square 
feet of gold during the nine-month period. These results can be 
used to predict the performance of baths as they are used in pro- 
duction. The accuracy of the analysis is 96 percent for ATMP and 
92 percent for phosphate. The precision (relative standard devia- 
tion) is 5.2 percent for ATMP and 45 percent for phosphate. 1 ref., 
5 figs., 2 tabs. 


17046 (LBL-27808) An assessment of the effects of radie- 
tion on permanent magnet material in the ALS [Advanced 
Light Source] insertion devices. Hassenzahi, W.V.; Jenkins, 
T.M.; Namito, Y.; Nelson, W.R.; Swanson, W.P. Lawrence Berkeley 
Lab., CA (USA). Aug 1989. 16p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00098. (CONF-890802-20: 7. 
synchrotron radiation instrumentation (SRI) national conference, 
Berkeley, CA (USA), 6-10 Aug 1989). Order Number DE90006101. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Electrons that are lost from the beam during normal operation of 
a synchrotron radiation source and during a beam dump at the end 
of a run produce both ionizing radiation and neutrons. This radia- 
tion has the potential for damaging sensitive materials, in particular 
those that need to be very close to the beam. The wigglers and 
undulators for the Advanced Light Source (ALS) at LBL will use 
magnetic materials such as the very high performance neodymium- 
iron-boron, which will be as close as 1 cm away from the electron 
beam during operation. This material, which is preferred because 
of its high remanence, is known to be more sensitive to radiation 
than some other magnetic materials. Simple energy loss estimates 
and the EGS4 code were used to estimate the radiation levels in 
the ALS insertion devices in the regions of the magnetic materials. 
The radiation levels were estimated for both aluminum and stain- 
less steel vacuum chambers to determine if one would provide 
significantly better shielding. We conclude that Nd-Fe-B can be 
used in the ALS insertion devices and that there is little difference 
in the radiation levels for aluminum and stainless vacuum vessels. 
8 refs., 7 figs., 1 tab. 


17047 (MLM-3617(TR)) Adsorption of tritlum on metals, 
ceramics, and organic materials: Part 2: Adsorption inhibition 
of tritium for stainless steels. Matsuyama, M.; Araki, Y.; Ashida, 
K.; Miyake, H.; Watanabe, K. 18p. Translated from Toyama Dia- 
gaku Tritium Kagaku Center Kenkyu Hokoku; 8: 41-50(1988). : (5 
Jan 1990). Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-88DP43495. 

Tritium contamination of materials used for tritium handling sys- 
tems becoming a serious problem because an increasing amount 
of tritium is used for the research and development of thermonu- 
clear fusion reactors. As a first step to develop materials free from 
tritium contamination, we studied the adsorption and desorption of 
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tritium on Ni, Fe, and various stainless steels. The stainless steels 
used were SS-304 and SS-304/BN (B, N added to SS-304) doped 
with Ce. The measurements were also carried out for passivated 
ones: namely, SS-304 passivated with electrochemical method 
(SS-304/P) and SS-304/BN annealed in vacuum at 800°C for 3 hr 
(SS-304/BN (H)). In addition, BN discs prepared by chemical vapor 
deposition were also used for comparison with SS-304/BN(H). The 
amount of tritium adsorption and that of subsequent tritium desorp- 
tion with heating considerably varied with samples. The amount of 
adsorption on Ni was about 100 times greater than that on Fe, SS- 
304 and SS-304/BN. The amount of adsorption on SS-304 was 
about 100 times greater than that on SS-304/P, SS-304/BN(H) and 
BN. Those results indicate that the adsorption of tritium is depen- 
dent to a considerable on the Ni content in the sub-surface layers 
of samples. This is supported by the surface analysis with X-ray 
photoelectron spectroscopy. It is noticeable that little tritium was 
adsorbed on SS-304/P and SS-304/BN(H). It was concluded that 
the stainless steels with surface passivation layers such as SS- 
304/P and SS-304/BN(H) are excellent as construction materials to 
minimize the tritium inventory and tritium contamination in the han- 
dling systems as well as thermonuclear fusion devices. 15 refs., 10 
figs., 2 tabs. 


17048 (ORNL/Sub-83-21322/01) The mechanism, measure- 
ment, and influence of properties on the galling of metals: 
Final report. ives, L.K. (National Inst. of Standards and Technol- 
ogy (IMSE), Gaithersburg, MD (USA). Ceramics Div.); Peterson, 
M.B.; Whitenton, E.P. Oak Ridge National Lab., TN (USA); Na- 
tional Inst. of Standards and Technology (IMSE), Gaithersburg, MD 
(USA). Ceramics Div. Dec 1989. 93p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract Al05-830R21322;AC05-840R21400. 
(NISTIR—89-4064). Order Number DE90006533. Available from 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

This report presents the results of an extensive investigation of 
the process of galling. The work was motivated by the need to de- 
velop a better understanding of the process of galling as it affects 
various fossil energy related systems, and by the need to find solu- 
tions to the problem of galling in these systems. Three areas were 
emphasized: (1) the elucidation of the mechanism of galling, (2) 
the quantitative characterization and measurement of the amount 
of damage associated with galling, and (3) the determination of re- 
lationship between galling and materials properties. On the basis of 
a review of the literature and experiments on a variety of different 
metals it was concluded that the primary event in the process of 
galling is that of prow or wedge formation. A method based on sur- 
face topography was developed to measure quantitatively the 
amount and character of galling. By studying a range of pure met- 
als and selected experimental alloys it was demonstrated that 
among the most important properties influencing galling are crystal 
Structure and stacking fault energy. Hardness and strength do not 
in general correlate with galling severity, but it was shown that 
hardening steels by heat treatment is an effective means of reduc- 
ing the damage due to galling. Carburizing and nitriding were also 
shown to diminish significantly the damage due to galling. 23 refs., 
64 figs., 11 tabs. 


17049 (ORNL/TM-11392) Advances in iridium alloy pro- 
cessing in FY 1988. Ohriner, E.K.; Heestand, R.L. Oak Ridge 
National Lab., TN (USA). Dec 1989. 54p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract ACO5-840R21400. Order Number 
DE90006443. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

A new process for the production of DOP-26 iridium alloy blanks 
is being evaluated and optimized. The alloy is prepared by 
electron-beam (EB) melting of Ir-0.3% W powder compacts fol- 
lowed by doping with aluminum and thorium by arc melting. 
Drop-cast alloy rod segments are EB welded together into an elec- 
trode that is arc melted to produce an ingot for extrusion and 
subsequent sheet rolling and blanking. Initial results showed rejec- 
tions for ultrasonic indications for alloy blanks fabricated by this 
process to be very low. Subsequently, some ingots have exhibited 
delaminations in the sheet, leading to blank rejection rates similar 
to that obtained in the standard process. The occurrence of ultra- 
sonic indications in the blanks are now shown to be associated 
with the presence of subsurface flaws in the arc-melted ingot that 
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are not healed during extrusion or the subsequent rolling of the 
sheet. There is substantial evidence indicating that the occurrence 
of surface and subsurface flaws in the ingots are exacerbated by 
the relatively small clearances between the electrode and the side 
wall of the 51-mm-diam mold. These results obtained from experi- 
mental melts, with both stainless steel and scrap iridium alloy 
materials, have led to a recommendation for arc melting in a large 
63-mm-diam mold. The fabrication of blanks from this larger diame- 
ter ingot is under way. The efficiency of iridium material utilization 
in the new process is also discussed. 2 refs., 23 figs., 12 tabs. 


17050 (PB—90-853524/XAB) Sputter coating of tantalum and 
tantalum compounds. January 1970-November 1989 (Citations 
from the NTIS data base). Report for January 1970-November 
1989. National Technical Information Service, Springfield, VA 
(USA). Dec 1989. 114p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—88-860291. 

This bibliography contains citations concerning the properties of 
tantalum and tantalum compound films formed by sputtering tech- 
niques. Topics include the types of technique used, and electrical, 
magnetic, and dielectric properties. Studies of tantalum compounds 
including nitrates, oxides, and aluminides are presented. The struc- 
tural properties of sputtered films are also discussed. (This updated 
bibliography contains 205 citations, 107 of which are new entries to 
the previous edition.) 


17051 (SAND—89-2535) Computational and experimental of 
railgun structural performance. Wellman, G.W. Sandia National 
Labs., Albuquerque, NM (USA). Dec 1989. 55p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC04-76DP007839. Or- 
der Number DE90006418. Available from NTIS, PC A04/MF A01 - 
OSTI; GPO Dep. 

The structural response of plasma armature railguns to the elec- 
tromagnetic load imposed during operation has a significant effect 
on performance. The railgun support structure must minimize bore 
deformation; thus stiffness and strength are important design pa- 
rameters. The step by step evolution of the design toward a 
structure which will tolerate operation with 500 to 700 kA rail cur- 
rents is presented. The design effort started with the traditional rail/ 
insulator core structure contained within a V-block which provides a 
preload. Non-linear dynamic analyses together with model tests 
were used to assess the effects of changes in geometry, materials, 
and preload on the railgun structural performance. 39 figs., 5 tabs. 


17052 (UCID—21847) High-purity beryllium foils. Hanafee, 
J.E.; Musket, R.G.; Stratman, M.S. Lawrence Livermore National 
Lab., CA (USA). 22 Dec 1989. 21p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90006408. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Thin, high-purity beryllium sheet was obtained and made into 
foils with thicknesses ranging from 8 to 25 um. The characteriza- 
tion of the foil included transmission electron microscopy (TEM) for 
the microstructure and a novel x-ray fluorescence method for quan- 
titatively determining the amount of oxygen on and in the foils. The 
foil preparation techniques and results of the characterizations are 
described. 2 refs., 12 figs., 2 tabs. 


17053 (UCRL—101106) Ordering mechanism in substitu- 
tional Ni-Cr alloys: Theory and experiment. Turchi, P.E.A. 
(Lawrence Livermore National Lab., CA (USA)); Howell, R.H.; 
Wachs, A.L.; Fluss, M.J.; Pinski, F.J.; Johnson, D.D.; Stocks, G.M.; 
Nicholson, D.M.; Schweika, W. Lawrence Livermore National 
Lab., CA (USA). 28 Nov 1989. 8p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-48;AC05- 
840R21400;AC04-76DP00789. (CONF-891119-82: Materials 
Research Society fall meeting, Boston, MA (USA), 27 Nov - 2 dec 
1989). Order Number DE90006268. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Previously, the short range order (SRO) had been extracted from 
the neutron diffuse scattering intensities on Ni-Cr alloys with 11 to 
25 at. pet. chromium. These data were analyzed using inverse- 
Monte Carlo simulations to extract atomic interactions and the 
results suggested the existence of a well defined, flat sheet of 
Fermi surface normal to the [110] direction. In this paper, this sug- 
gestion is investigated with a series of calculations which are based 





on the first-principles Korringa-Kohn-Rostoker-coherent-potential- 
approximation (KKRCPA). We calculate the electronic structure and 
the Bloch spectral function at the Fermi energy. We then proceed 
to calculate the effective cluster interactions using the generalized 
perturbation method (GPM) and compare them with the above 
mentioned experimentally deduced interactions. In addition, we 
present preliminary results of two-dimensional angular correlation 
of positron annihilation radiation (2D-ACPAR) measurements, 
which probe the Fermiology of this alloy system. The positron ex- 
periments demonstrate the existence of well-defined features in the 
Fermi surface of Cr;;Nigg but our calculations still have not yet es- 
tablished the origin of SRO in this system. 10 refs., 5 figs., 1 tab. 


17054 Ternary and multinary compounds. Deb, S.K. (Solar 
Energy Research Inst., Golden, CO (USA)); Zunger, A. 572p. Ma- 
terials Research Society, Pittsburgh, PA (1987). (CONF-8609160-: 
7. international conference on ternary and multinary compounds, 
Snowmass, CO (USA), 10-12 Sep 1986). 

These proceedings contain 81 papers grouped under the 
headings of Ternary systems; Device applications of ternary semi- 
conductors; A'B!''C.’' chalcopyrite compounds; Growth and 
synthesis of ternary compounds; Ternary A''B,""'C,¥' compounds; 
Spinels ordered vacancy compounds, etc.; Long range ordering in 
pseudobinary alloys; Ternary phases; More ordering and alloys; 
Defect chemistry in ternaries; Magnetic ternary compounds; Non- 
adamantine and other ternary compounds. 


17055 On the corrosion and passivation behavior of metals 
in sulfide solutions: A laser raman spectroelectrochemical 
study. . Grubbs, R. (Argonne National Lab., IL (USA). Materials 
Science and Technology Div.); Melendres, C.A. pp. 935 of The 
Electrochemical Society Spring meeting (extended abstracts). The 
Electrochemical Society, Pennington, NJ (1989). DOE Contract 
W-31-109-ENG-38. (CONF-890518—: 175. meeting of the Electro- 
chemical Society, Los Angeles, CA (USA), 7-12 May 1989). 

The corrosion of base metals in aqueous sulfidic solutions is of 
considerable interest in the petroleum industry, in the processing of 
pulp into paper, and in the production of heavy water for nuclear 
reactors by the Girdler sulfide process. The authors present results 
of an exploratory study on the corrosion and passivation behavior 
of copper, nickel, and iron in sulfide solutions using electrochemi- 
cal and laser Raman spectroscopic techniques. 


17056 X-ray absorption study of cerium in the passive film 
on aluminum. Davenport, A.J. (Brookhaven National Lab., Upton, 
NY (USA)); Isaacs, H.S.; Kendig, M.W. pp. 935 of The Electro- 
chemical Society Spring meeting (extended abstracts). The 
Electrochemical Society, Pennington, NJ (1989). DOE Contract 
AC02-76CH00016. (CONF-890518—-: 175. meeting of the Electro- 
chemical Society, Los Angeles, CA (USA), 7-12 May 1989). 

The corrosion-resistance of aluminum-based alloys and metal- 
matrix composites can be increased by treatment with cerium 
compounds. Immersion in a 1000 ppm solution of Ce Clg for 
periods of several days has been shown to increase the pitting po- 
tential and reduce the corrosion rate. Such treatment is being 
considered as an alternative to the use of chromate conversion 
coatings. The protective action of cerium is considered to be due 
to the formation of a film containing cerium oxide/hydroxide with 
cerium in the oxidation states 3 and 4. This occurs by precipitation 
of cerium compounds onto cathodic sites due to the increase of pH 
associated with oxygen reduction. Cerium compounds are consid- 
erably less soluble than aluminum compounds at high pH. It is 
proposed that the cerium oxide/hydroxide creates a barrier to the 
reduction of oxygen stifling cathodic reaction with a corresponding 
reduction in corrosion rate and open circuit potential. Glancing an- 
gle x-ray techniques are well-suited to studying the composition 
and structure of surface layers on materials. X-rays incident at very 
small angles (of the order of milliradians) below the critical angle do 
not penetrate beyond the surface layers of the material. With the 
extremely high brightness beams of x-rays provided by synchrotron 
sources the authors detect and characterize the chemical state of 
elements present in low concentrations in the surface of materials. 


17057 Optical and electrical properties of Cu,Ag;_,|InSe2 
and CulnyGa,_ Se, alloys. Bacewicz, R. (Solar Energy Research 
Inst., Golden, CO (USA)); Durrant, J.R.; Ciszek, T.F.; Deb, S.K. 
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pp. 572 of Ternary and multinary compounds. Deb, S.K.; Zunger, 
A. Materials Research Society, Pittsburgh, PA (1987). (CONF- 
8609160—: 7. international conference on ternary and multinary 
compounds, Snowmass, CO (USA), 10-12 Sep 1986). 

Absorption edge and photoconductivity spectra have been stud- 
ied for Cu,xAg,_,InSep and CulnyGa,_,Se2 crystals obtained by 
the Brigdman/Stockbarger method. The band gap as a functiori of 
composition has been estimated. The long wavelength portion of 
the photoconductivity spectra of the CulnyGa,_,Se2 series is dom- 
inated by a strong defect band with a maximum of a photon energy 
70 meV - 140 meV lower than a band gap energy. Carrier concen- 
trations and mobilities have been found from the Hall effect 
measurements. Two peaks observed in photoluminescence spectra 
at Cu,xAg;_,|InSez alloys were attributed to transitions involving de- 
fect states. A tentative assignment of those defects is provided. 


17058 identification of process-related defects and metal 
contamination in silicon. Kelly, M.J. (Sandia National Labs., Al- 
buquerque, NM (USA)); Guilinger, T.R.; Medernach, J.W. pp. 935 
of The Electrochemical Society Spring meeting (extended ab- 
Sstracts). The Electrochemical Society, Pennington, NJ (1989). DOE 
Contract AC04-76DP00789. (CONF-890518-: 175. meeting of the 
Electrochemical Society, Los Angeles, CA (USA), 7-12 May 1989). 

Localized clusters of defects in a silicon wafer may be an impor- 
tant limiting factor for performance and yield in integrated circuit 
(IC) fabrication. The authors discuss how identification and elimina- 
tion of defects are crucial for process control. Defects in silicon 
include point defects generated during crystal growth as well as 
stacking faults, dislocations, and precipitates generated during pro- 
cessing. Active IC device regions must also be clean, since metal 
impurities such as iron, copper, and nickel impair SiOz integrity, 
reduce carrier lifetime, and contribute to high device leakage cur- 
rents. For example, Ni and Cu precipitate metal silicides at the 
surface which can nucleate stacking faults or dislocations during 
heat treatment, thereby damaging oxide integrity. Also, Fe diffuses 
and dissolves in bulk silicon during heat treatment, contributing to 
a decrease in carrier lifetime. 


17059 First principles calculations of semiconductor alloy 
phase diagrams: Ordered ternary phases. . Mbaye, A.A. (Solar 
Energy Research Inst., Golden, CO (USA)); Zunger, A. pp. 572 of 
Ternary and multinary compounds. Deb, S.K.; Zunger, A. Materials 
Research Society, Pittsburgh, PA (1987). (CONF-8609160-—: 7. in- 
ternational conference on ternary and multinary compounds, 
Snowmass, CO (USA), 10-12 Sep 1986). 

Combining the self-consistent local density total energy approach 
with the Cluster Variation Method, the authors demonstrate that in- 
clusion of both elastic and chemical interactions in the total energy 
functional leads to new features in the phase diagram of A,B, _, 
alloys, including the appearance on the same phase diagram of or- 
dering and phase separation. Strain stabilization of both stable and 
metastable ordered phases is also predicted. 


17060 Advances in molecular modeling: Oriented orbitals, 
and a technique for improving data quality*. Miller, L.L. Thesis 
(Ph. D.). 250p. lowa State Univ., Ames, IA (US) (1988). DOE Con- 
tract W-7405-ENG-82. Available from University Microfilms, PO 
Box 1764, Ann Arbor, Mi 48106, Order No.88-25,422. 

Standard procedures for modeling electron density in crystalline 
solids relies on the superimposition of spherical (isolated) atoms 
upon the nuclear sites. This approach works remarkably well and 
provides a good first approximation to the electron density. Beyond 
this there are a myriad of approximations ranging from superimpo- 
sitions of oriented ground-state atoms upon a molecule’s atomic 
sites to usage of molecular wave functions to model the experi- 
mentally determined electron density. The method described here 
focuses on promolecules which are formed from the superimposi- 
tion of atoms upon molecules which have their valence orbitals 
oriented. Improved fits to the observed density is demonstrated 
and the additional information these enhanced models provide is 
discussed. X-ray intensity data collected from real crystals suffer 
from absorption to varying degrees. Failure to correct for absorp- 
tion results in systematic errors in the resultant molecular model's 
parameters and an overall poorer fit to measured data. A mathe- 
matical technique which calculates correction terms using only data 
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collected under normal circumstances is described. The results for 
several compounds are shown and general features discussed. 


17061 behavior of Cr-W steels. Kiueh, R.L. (Oak Ridge 
National Lab., TN (USA). Metals and Ceramics Div.); Corwin, W.R. 
Joumal of Materials Engineering (USA), 11(2): 169-176 (1989). 

Chromium-molybdenum ferritic (martensitic) steels are leading 
candidates for the structural components for fusion reactors. How- 
ever, irradiation of steels containing molybdenum or niobium in a 
fusion environment will produce long-lived radioactive isotopes that 
will lead to difficult waste disposal problems. To alleviate the waste 
disposal problem, ferritic steels are being developed that are anal- 
ogous to conventional Cr-Mo steels, but with molybdenum replaced 
by tungsten and niobium replaced by tantalum. Experimental steels 
containing 0.1% C, 2 1/4 to 12% Cr, 0 to 2% W, 0 or 0.25% V, 
and 0 or 0.07% Ta were produced. Charpy impact properties were 
determined. A 5Cr-2W-0.25V steel and a 9Cr-2W-0.25V-0.07Ta 
steel had the best impact properties. The impact properties of 
these two steels as well as those of a 9Cr-2W-0.25V and a 12Cr- 
2W-0.25V steel are described by the authors. 


17062 Defects in metallic glasses. Van Den Beukel, A. (Delft 
Univ. of Tech., Metallurgy Faculty, (Netheriands)). /srae/ Journal of 
Technology (Israel), 24(1-2): 101-105 (1988). (CONF-881206-: 4. 
Israel materials engineering conference, Beer-Sheva (Israel), 7-8 
Dec 1988). 

The StokesEinstein relation (etaD = constant) is tested on exper- 
imental data of viscosity (eta) and diffusion coefficient (D) of 
amorphous FegoNigoBoo. It is concluded that the S-E relation does 
not hokd. Instead, at constant temperature the relation etaD* = con- 
stant is well obeyed. Formally this can be described by assuming 
eta is of the order of c;—' and D is of the order of cy (c; and cg are 
the concentrations of flow defects resp. diffusion defects), where c; 
and cy are related by cy is of the order of c,°>. The results are 
discussed in connection with data on other diffusion controlled pro- 
cesses, viz. chemical ordering and anelastic relaxation in the same 
metallic glass. (author) 2 tabs., 10 refs. 


17063 UV-laser induced metallization on polyimide from 
electroplating solution. Zahavi, J. (Technion - Israel Inst. of 
Tech., Metals Inst., Haifa); Rotel, M.; Katz, D.; Levine, S. /srae/ 
Journal of Technology (israel), 24(3-4): 543-547 (1988). (CONF- 
881206-: 4. Israel materials engineering conference, Beer-Sheva 
(israel), 7-8 Dec 1988). 

Pulsed ultraviolet laser radiation was used to induce metal depo- 
sition on polyimide substrates immersed in a solution of HAuCl, in 
ethanol, without any surface treatment and without external power 
and masking procedures. Laser pulse energies of 160-200 and 95 
mJ/pulse were used, at repetition rates of 2-30 Hz. Exposures 
ranged from 5-2000 pulses. SEM+EDS, ESCA and Auger tech- 
niques were used to detect elemental gold on the polyimide 
surface. Laser induced metallization on polyimide substrates 
proved to be a complicated process, involving thermal and 
photochemical effects. The temperature at the substrate surface in- 
creased by up to 300 deg C, due to the high absorption coefficient, 
which restricts penetration to about 10° A. The local heating and 
subsequent pyrolysis modifies the polyimide into a semiconductor- 
type material. Bubbles were formed which probably contained CO2, 
CO, Ne and HCN. This behavior contributes to generation of photo- 
electrons at the polyimide surface, which penetrate the 
substrate-electrolyte interface and create an atomic metal deposit, 
which was found to consist of pure elemental gold under all irradia- 
tion conditions. (RP) 1 fig., 10 refs. 


17064 Hydrogen segregation to grain boundaries and exter- 
nal surfaces. Birnbaum, H.K. (illinois Univ., Urbana (USA). 
Materials Research Lab.); Ladna, B.; Sirois, E. Zeitschrift fuer 
Physikalische Chemie (Wiesbaden) (Germany, F.R.), 164(pt.2): 
1157-1164 (1989). ONR USN 00014-83-;DMR-83-03421. (CONF- 
880969-: Metal hydrogen systems fundamentals and applications 
conference, Stuttgart (Germany, F.R.), 4-9 Sep 1988). 

Segregation of hydrogen to grain boundaries, surfaces and de- 
fects has been studied in Nb, Nb-V alloys, and Ni using Secondary 
lon Mass Spectrometry. This technique has been shown capable of 
determining the distribution of hydrogen at interfaces under suitable 
experimental conditions. Very large segregation enhancements are 
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shown for surfaces and grain boundaries. The enhanced concen- 
trations extend for significant distances from the surfaces. (orig.). 


17065 __—Interfacial reactions between metal and gallium ar- 
senide. Lin, J.C. (Depi. of Materials Science and Engineering, 
Univ. of Wisconsin, Madison, Wi (US)); Schulz, K.J.; Hsieh, K.C.; 
Chang, Y.A. Journal of the Electrochemical Society (USA), 
136(10): 3006 (Oct 1989). 

The phase formation sequence for GaAs/metal ternary diffusion 
couples is discussed. The diffusion path concept is introduced and 
is used with the phase diagram to understand interfacial reactions 
between GaAs and metal. The correlation between growth kinetics 
and interface morphology is discussed. Studies of bulk and thin 
film couples in two systems, GaAs/Pd and GaAs/Pt, are given to iF 
lustrate these concepts. 


17066 NMR of platinum catalysts: Double NMR of 
chemisorbed carbon monoxide and a model for the platinum 
NMR line shape. Makowka, C.D. (Univ. of Illinois, Urbana- 
Champaign (USA)); Slichter, C.P.; Sinfelt, J.H. Physical Review 
[Section] B: Solid State (USA), 31(9): 5663-5679 (1 May 1985). 
DOE Contract AC02-76ER01 198. 

The authors report observation of the NMR line of 1°5Pt atoms in 
the surface layer of small platinum-metal particles on which CO 
has been chemisorbed. The surface 'Pt atoms are resolved from 
those of '5Pt atoms deeper in the particle by spin-echo double 
resonance between '®5Pt and '°C. The particles, supported on 7- 
alumina, had dispersions (fraction of the atoms that are on the 
surtace) of 26% and 76%. Comparison with '5Pt resonance in Pt 
carbonyls suggests that the magnitude of the Knight shift of the 
surface Pt is less than 0.2%. Analysis of the '5Pt spin-lattice re- 
laxation indicates that the small surface Knight shift results from 
cancellation of 6s and 5d core-polarization contributions as was 
found theoretically by Weinert and Freeman for clean Pt surfaces. 
The '°C-'%Pt indirect spin coupling is found to be very similar to 
those in diamagnetic platinum carbonyl molecules. The results 
show that CO bonds via the C atom and verify that concepts from 
studies of large single crystals are valid for the small particles. The 
key features of the '®>Pt line shapes in these small platinum parti- 
cles are described by a simple phenomenological model of the 
spatial Knight-shift variation inside these particles. The model suc- 
cessfully describes the major structure seen in the NMR line 
shapes of samples with dispersions ranging from 5% to 76%. 
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Refer also to citation(s) 16159, 16160, 16164, 16165, 16319, 
16334, 16901, 17007, 17015, 17050, 17056, 17121, 17127, 17398, 
17424, 17653, 17658, 18874, 18882, 19010 


17067 (AD-A-213540/8/XAB) IEA/Annex Ii powder- 
characterization cooperative program. Final report. Resetar, 
T.M.; McCauley, J.W.; Schafer, G.E.; Dragoo, A.L.; Hsu, S.M. 
Army Materials Research Agency, Watertown, MA (USA). Materials 
Technology Lab. Jun 1989. 17p. (MTL-TR-89-53). Available from 
NTIS, PC A03/MF A01. 

Materials characterization will play a key role in such critical is- 
sues as quality, reliability, and manufacturing cost reduction of 
emerging high performance ceramic materials. The identification of 
better analytical standards and standard procedures for obtaining 
the true values of powder characteristics is an important compo- 
nent of this overall thrust. The U.S. Department of Energy, with the 
Oak Ridge National Laboratory has initiated an international pro- 
gram to comprehensively characterize silicon nitride, silicon, silicon 
carbide, and zirconium oxide powders in laboratories in the United 
States, the Federal Republic of Germany, and Sweden to expedite 
the accomplishment of these objectives. 


17068 (AD-A-213684/4/XAB) Antliterromagnetic resonance 
in LagCuO(4+y). Kaplan, S.G.; Noh, T.W.; Sievers, A.J.; Cheong, 
S.W.; Fisk, Z. Cornell Univ., Ithaca, NY (USA). 1 Sep 1989. 5p. 
Available from NTIS, PC AO1/MF A01. 

Pub. in Physical Review B, Vol. 40, No. 7, 5190-5193 (1 Sep 
1989). 

The recent discovery of superconductivity at temperatures above 
30 K in Lanthanum Copper Oxide compounds has brought much 





attention to the parent compound LaCuO(4+y). Early magnetic sus- 
ceptibility measurements on LazCuO(4+y) showed anomalies 
around 250 K which suggested antiferromagnetism in this com- 
pound. The antiferromagnetic ordering on the Cu sites was 
confirmed by elastic neutron scattering. Moreover, inelastic neutron 
scattering and two-magnon Raman-scattering measurements 
showed that the intraplanar antiferromagnetic exchange interaction 
in LagCuO(4+y), as well as in YBazCuzO(6+y), is quite strong. 


17069 (AD-A—213946/7/XAB) Critical current densities for 
the high-temperature ceramic superconductors YBa,Cu,0, 
and Bi2Sr2Ca2Cu3,0(10 + delta). McGinnis, W.C.; Jones, T.E.; Ja- 
cobs, E.W.; Boss, R.D.; Schindler, J.\W. Naval Ocean Systems 
Center, San Diego, CA (USA). Mar 1989. 5p. Available from NTIS, 
PC A01/MF A01. 

Pub. in Proceedings of IEEE Transactions on Magnetics, Vol. 25, 
No. 2, 2138-2141(Mar 1989). 

A pulsed transport technique has been used to measure the 
zero-field critical-current densities of YBagCugO7 ceramic super- 
conductors prepared under different sintering conditions. This low 
duty-cycle, pulsed technique, used on specially prepared samples 
with low-resistance current contacts, allows one to determine the 
entire superconducting/normal phase boundary without the 
problems associated with sample heating. The results can be inter- 
preted in terms of two different critical current densities. The 
intergrain critical current is low and is limited by the weak links be- 
tween the grains; the intrinsic intragrain critical current is greater 
than 10000 sq cm at 77K. Critical current values inferred from mag- 
netic hysteresis measurements made on the same samples agree 
with the intrinsic intragrain critical currents obtained using the 
pulsed transport technique.in addition, the magnetization derived 
critical current density has been determined for the high T. phase 
(n=3) of the Bi2 Sr2 Ca (n-1)Cu(n)O(2n+4+delta) family at 77K. 


17070 (AD-A-213950/9/XAB) Substitutions of 3-d transition 
metal ions tor copper in Bi2Sr2Ca(n-1)Cu(n)O(2n+4). Jones, 
T.E.; Thibado, P.M.; McGinnis, W.C.; Boss, R.D.; Schindler, J.W. 
Naval Ocean Systems Center, San Diego, CA (USA). Jul 1989. 3p. 
Available from NTIS, PC AO1/MF A01. 

Pub. in Proceedings of the International M2S-HTSC Conference, 
Physica C, Special Issue, 2p (Jul 1989). 

Transition metal substitutions in YBapCu307 have contributed to 
an understanding of the dominant role of copper-oxide planes ver- 
sus the copper-oxide chains in that material. Since the pairing of 
carriers in the Cu-O2 planes is responsible for high temperature 
superconductivity in all copper-oxide ceramics, it is of interest to al- 
ter the electronic structure of, as well as to introduce magnetic 
impurities into, the CuO. planes. The 3-d transition elements were 
chosen because their valences and ionic radii suggest that they 
might substitute for the Cu in these materials. 


17071 (AECL-9005) Evaluation of engineering ceramics by 
gamme-ray computed tomography. Taylor, T. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Ellingson, W.A.; Koenigsberg, W.D. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Jan 1986. 28p. Order Number DE90614126. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Preliminary gamma-ray CT evaluations of a selection of engi- 
neering ceramic components have been made. A number of 
important features were revealed including voids, cracks and other 
density anomalies. It has been demonstrated that gamma-ray CT 
could play a key role in the development of highly reliable engi- 
neering ceramics. 


17072 (AECL-9261) Density gradients in ceramic pellets 
measured by computed tomography. Sawicka, B.D.; Palmer, 
B.J.F. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Jul 1986. 13p. Order Number 
DE90614129. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Density gradients are of fundamental importance in ceramic pro- 
cessing and computed tomography (CT) can provide accurate 
measurements of density profiles in sintered and unsintered 
ceramic parts. As a demonstration of this potential, the density gra- 
dients in an unsintered pellet pressed from an alumina powder 
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were measured by CT scanning. To detect such small density gra- 
dients, the CT images must have good density resolution and be 
free from beam-hardening effects. This was achieved by measuring 
high-contrast (low-noise) images with the use of an Ir-192 isotopic 
source. A beam-hardening correction was applied. The resulting 
images are discussed relative to the transmission of forces through 
the powder mass during the pelletizing process. 


17073 (AERE-R-13395) A review and assessment of some 
thermodynamic representations of solid solutions of the ac- 
tinide oxides. Ball, R.G.J. (UKAEA Harwell Lab. (UK). Chemistry 
Div.). UKAEA Harwell Lab. (UK). Jun 1989. 41p. Order Number 
DE90614130. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

A review is presented of some of the published thermodynamic 
representations for binary, ternary and higher-order oxide systems 
of the actinide and lanthanide elements. These have been as- 
sessed by comparing calculated results with experimental values 
obtained from the literature. The incorporation of these models into 
the program SOL-GASMIX, which may be used to determine the 
phase relationships in a multicomponent system, is also described. 
(author). 


17074 (CBPF-NF—-078/88) Angular correlation study of hy- 
pertfine interactions in YBa2Cu30. Saitovitch, H. (La Plata Univ. 
Nacional (Argentina). Inst. de Fisica); Silva, P.R.J.; Saitovitch, E.B.; 
Azevedo, |.S.; Scorzelli, R.B.; Cunha, S.F.; Guimaraes, A.P.; Sam- 
paio, L.C.; Martinez, J.A. Centro Brasileiro de Pesquisas Fisicas, 
Rio de Janeiro, RJ (Brazil). 1988. 11p. Order Number 
DE90614110. Available from NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. 

Angular Correlation experiments were performed on Y-Ba-Cu-O 
siructures, oxygenated and argonized phases, in the temperature 
range 77K-600K. The displayed nuclear quadrupole interactions 
(NQI) lead to: (i) different lattice sites; (ii) remarkable difference be- 
tween oxigenated and argonized phases. (author). 


17075 (CONF-891119-85) In situ growth of high quality 
epitaxial YBaCu,07_, thin films at moderate temperatures 
pulsed laser ablation. Lowndes, D.H.; Norton, D.P.; McCamy, 
J.W.; Feenstra, R.; Budai, J.D.; Christen, D.K.; Poker, D.B. Oak 
Ridge National Lab., TN (USA). Nov 1989. 4p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From 
Materials Research Society fall meeting; Boston, MA (USA); 27 
Nov - 2 dec 1989. Order Number DE90006629. Available from 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 

Pulsed KrF (248 nm) laser ablation has been used for in situ 
growth of smooth, high-quality YBazCu307_, epitaxial films of vari- 
able thickness on SrTiO3, KTaO3, LaAlO3, cubic ZrO2, and MgO 
substrates, at temperatures of ~600—730°C, without higher tem- 
perature post-annealing. A rotating target pellet, line focusing by a 
single cylindrical lens, laser-beam scanning over the target, and 
laser energy densities ~2.5-3 J/cm* can be combined to yield 
films of completely uniform composition and with ~25% thickness 
variation over areas ~8 cm*. The best films have T.> 92 K and 
Je(H = 0, T = 77 K) > 2 MA‘cm®. Film-growth procedures are de- 
scribed, together with results of superconducting and normal-state 
transport measurements. 11 refs., 3 figs., 1 tab. 


17076 (CONF-891119-86) Characterization of ground state 
neutral and jon transport during laser ablation of 1:2:3 super- 
conductors by transient optical absorption spectroscopy. 
Geohegan, D.B.; Mashburn, D.N. Oak Ridge National Lab., TN 
(USA). Nov 1989. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From Materials Research Soci- 
ety fall meeting; Boston, MA (USA); 27 Nov - 2 dec 1989. Order 
Number DE90006623. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Optical absorption in the plume produced by excimer laser abla- 
tion of Y;Ba,Cu307_, under film growth conditions has been 
observed for the first time and used to characterize the transport of 
ground state Y, Ba, and Cu neutrals as well as Y* and Ba* ions. 
Spatially and temporally resolved absorption measurements (0.6 
mm, 20 ns resolution) indicate significant ground state number 
densities at times following the laser pulse that are up to an order 
of magnitude longer than the duration of fluorescence from excited 
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states. Time-of-flight absorbance profiles result in velocity distribu- 
tions that are broadened significantly toward lower velocities and 
reveal a low velocity component (<105 cm s~—') to the ablation 
process which is not observed using emission spectroscopy. Elec- 
tric ion probe measurements of the time dependence of Y* ions 
confirm the existence of the new, slow velocity component. Elec- 
tron densities >10'© cm- in the white plasma close to the pellet 
have been estimated using spectrally broadened emission lines. 
The effects of oxygen ambient pressures and the detection of YO, 
BaO, and CuO also are reported. This technique is applicable as 
an situ monitor of the kinetic energy of ablated species during low 
temperature deposition of epitaxial 1:2:3 superconducting thin films. 
7 refs., 4 figs. 


17077 (CONF-891119-88) In situ growth of epitaxial super- 
conducting YBa,Cu,0,_, films on insulating, semiconducting 
and ferroelectric K(Ta, Nb)O, by pulsed laser ablation. Mc- 
Camy, J.W. (Tennessee Univ., Knoxville, TN (USA)); Norton, D.P.; 
Lowndes, D.H.; Boatner, L.A.; Christen, D.K.; Feenstra, R.; Son- 
der, E. Oak Ridge National Lab., TN (USA). [1989]. 5p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From Materials Research Society fall meeting; Boston, MA (USA); 
27 Nov - 2 dec 1989. Order Number DE90006568. Available from 
NTIS, PC A02/MF A01 - OSTI. 

K(Ta,Nb)O3 (KTN) is an interesting substrate for use in studies 
of epitaxial superconducting film-substrate interactions because of 
a moderate lattice parameter mismatch with YBa2Cu307_, and 
great versatility in electrical properties. KTN’s properties are easily 
modified by doping to form an n-type semiconductor and/or a ferro- 
electric with variable ferroelectric T.. As an initial step in exploring 
such studies we have carried out what are believed to be the first 
epitaxial growth experiments of YBa2Cus,O7_, films on insulating, 
semiconducting and ferroelectric KTN single crystals by pulsed 
laser ablation. We find that c-axis-normal epitaxial films can be 
consistently grown with Tsc(R = 0) > 90K, ATse ~1.5K, and Je > 
1MA/cm* on semiconducting and/or insulating KTaO3. However, 
growth on KNbOs is problematic because of stresses generated by 
cooling the substrate through first order structural transitions, at 
even moderate cooling rates. 11 refs., 4 figs. 


17078 (CONF-891119-90) lon implantation-induced amor- 
phization of ceramic oxides. Pedraza, D.F. Oak Ridge National 
Lab., TN (USA). [1989]. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. From Materials Re- 
search Society fall meeting; Boston, MA (USA); 27 Nov - 2 dec 
1989. Order Number DE90006564. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

A mechanism of amorphization by ion implantation in ceramic 
oxides is studied using a rate theory approach. It is proposed that 
the production of highly localized lattice distortions causes lattice 
destabilization and the ensuing transition to the amorphous state. 
These distortions can be caused by a large point defect buildup. It 
is argued that point defect retention occurs because of the impos- 
sibility of producing antisite defects. It is proposed that point 
defects on each sublattice can shield or trap point defects on the 
other sublattice. Similarly, metallic impurities may shield oxygen va- 
cancies or trap oxygen interstitial ions, preventing anion Frenkel 
pairs from recombining. These effects are modeled in a-alumina 
for low temperature impiantations (e.g., around 78 K), where point 
defects are immobile. It is shown that, at these temperatures, re- 
combination is strongly hindered by the radiation-induced point 
defects themselves, rather than by the implanted impurities. The 
high point defect concentration attained by this mechanism is suffi- 
cient to raise the free energy of the crystal above the free energy 
of the amorphous solid. 29 refs., 2 figs. 


17079 (CONF-891119-91) Interaction between implanted 
ions and intrinsic defects in silica. Magruder, R.H. (Belmont 
Coll., Nashville, TN (USA).); Kinser, D.L; Weeks, R.A.; Zuhr, R.A. 
Oak Ridge National Lab., TN (USA). [1989]. 6p. Sponsored by 
U.S. DOE Energy Research; National Science Foundation. DOE 
Contract AC05-840R21400. DMR-8513731. From Materials Re- 
search Society fall meeting; Boston, MA (USA); 27 Nov - 2 dec 
1989. Order Number DE90006569. Available from NTIS, PC 
A02/MF A011 - OSTI. 


High purity silica (Spectrosil) samples were implanted with Ti, Cr, 
Mn, Fe and Cu at doses ranging from 1.0 to 5.0 x 10'5 ions/cm? 
at 160 keV and 2.6 A/cm. The optical absorption extinction coef- 
ficients per ion were measured from 1.8 to 6.0 eV. In all samples 
there was an increase in absorption over the unimplanted sample 
at energies >4.6 eV. The increase in absorption at 5.1 eV and 5.7 
eV is attributed to B2(E’’) centers and E’ centers respectively. The 
relative values of the extinction coefficients of these bands are at- 
tributed to the relative oxygen activities of the TMI relative to the 
SiOz host substrate. 13 refs., 4 figs., 2 tabs. 


17080 (CONF-900160—1) Mechanical properties and mi- 
crostructure of Si,N,- whisker-reintorced Si,N, matrix 
composite. Chu, C.Y.; Singh, J.P. Argonne National Lab., IL 
(USA). [1990]. 22p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From 14. annual conference on 
composites and advanced ceramics; Cocoa Beach, FL (USA); 14- 
17 Jan 1990. Order Number DE90005651. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

Room-temperature elastic modulus, hardness, flexural strength 
and fracture toughness of SigN4-whisker-reinforced SigN, matrix 
composite with up to 35 vol.% of whisker were measured and cor- 
related with microstructures. Both SEM and TEM were used for 
structural characterization. The toughness of the composite was 
observed to increase from 6.5 MPa,/m to 8.8 MPa,/m with addi- 
tion of 5 vol.% SigN, whisker. This represents a 1.4-fold increase 
in toughness. Correspondingly, the strength increased from 673 to 
802 MPa. The toughness and strength behavior of the composites 
is believed to be controlled by the whisker strengthening and ma- 
trix grain size. 


17081 (CONF-900160—2) Comparison of tension, compres- 
sion, and flexure creep for alumina and silicon nitride 
ceramics. Ferber, M.K.; Jenkins, M.G.; Tennery, V.J. Oak Ridge 
National Lab., TN (USA). 1989. 24p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract AC05-840R21400. 
From 14. annual conference on composites and advanced ceram- 
ics; Cocoa Beach, FL (USA); 14-17 Jan 1990. Order Number 
DE90006154. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
The stress sensitivity of the creep rate of commercially available 
AloO3 and SigN,4 ceramics was measured at elevated temperatures 
using tension, compression, and flexure specimens. Pronounced 
differences in creep deformation behavior measured in compres- 
sion and tension were observed for both ceramics. Fractographic 
studies suggested that these differences were attributed to the ef- 
fects of creep cavitation which occurred under tensile loading. Data 
generated from the flexure creep testing were found to be in fair 
agreement with results predicted from existing creep deformation 
models. 16 refs., 8 figs. 


17082 (CONF-900218-1) The precipitation dynamics of sil- 
ica particles. Harris, M.T.; Basaran, O.A.; Byers, C.H. Oak Ridge 
National Lab., TN (USA). [1990]. 14p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. From 3. inter- 
national conference on ceramic powder processing; San Diego, CA 
(USA); 4-7 Feb 1990. Order Number DE90006625. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Silica particles with a narrow size distribution are easily obtained 
by the base catalyzed hydrolysis of tetraethylorthosilicate (TEOS). 
Homogeneous nucleation and controlled aggregation (i.e., coagula- 
tive nucleation) have been proposed as mechanisms which govern 
the ultimate particle number concentration and particle size 
distribution. By monitoring the kinetics of the hydrolysis and con- 
densation reactions and particle growth kinetics the mechanisms 
which control precipitation dynamics are examined. These data in- 
dicate that controlled aggregation occurs during the early stages of 
the reaction as particles grow to approximately 100 nm. This is fol- 
lowed by particle growth through monomer and nuclei (1-5 nm) 
addition to the solid surface. 14 refs., 5 figs. 


17083 (DOE/ER/01198-T38) Preparation of YBajCu,07_; 
from homogeneous metal alkoxide solution. Fahrenholtz, W.G. 
Illinois Univ., Urbana, IL (USA). 10 May 1989. 114p. Sponsored by 
U.S. DOE Energy Research; International Society for Hybrid Micro- 
electronics Educational Foundation Fellowship. DOE Contract 
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AC02-76ER01198. Order Number DE90005224. Available from 
NTIS, PC AO6/MF AO1 - OSTI; GPO Dep. 

This thesis is concerned with the penetration of the high T. su- 
perconductor YBazCu307_; from metal alkoxide solution. Due to 
the complexity of this multicomponent alkoxide system, a great 
deal of time and effort has been expended towards the formulation 
of a system of precursors suitable for solution preparation. A major 
portion of the time was devoted to preparing a soluble copper 
alkoxide. As a result, emphasis will be placed on the chemical as- 
pects of the work, but detailed results of the material properties of 
the thin-layers and powders will also be discussed. 


17084 (DOE/ER/45115—6) Fundamental aspects of erosion 
and impact damage: Progress report, January 31, 1989- 
January 31, 1990. Scattergood, R.O. North Carolina State Univ., 
Raleigh, NC (USA). Dept. of Materials Science and Engineering. 
[1990]. 93p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO5-84ER45115. Order Number DE90006640. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

The research conducted during the current program year has re- 
sulted in a number of significant advances. One important area 
deals with the effect of erodent properties on impact damage and 
erosion resistance of ceramics. However, the effects were poorly 
understood and very few systematic investigations were available. 
Based on the work carried out in the current program, new theoret- 
ical models have been developed, which include erodent 
properties. In particular, it now appears that fragmentation of the 
erodent has a major effect on performance. Fracture toughness 
emerges as one of the key material properties. Various features of 
solid-particle erosion can be explained from this new approach. A 
second major area deals with fracture toughness in advanced 
ceramics, with particular emphasis on crack growth-resistance (R- 
curve) effects. R-curve behavior, wherein toughness decreases for 
small crack sizes, is inherent to virtually all modern ceramic materi- 
als. It has important implications for performance in areas like 
erosion or grinding damage, where crack-size scales are necessar- 
ily small. New techniques have been developed in the current 
program to measure toughness properties as a function of crack- 
size scale. This report is divided into four sections. The first section 
gives a short review of erosion models and points to the relevant 
research topics. The second section presents detailed results and 
model development dealing with erodent properties and their effect 
on erosion behavior. The third section deals with methodology for 
indentation-bend testing procedures applied to toughness measure- 
ments. Special emphasis is given to crack-growth resistance effects 
and the advantages/disadvantages of the techniques. The last sec- 
tion presents new results for R-curve effects in PSZ ceramics. 


17085 (DOE/ER/45286-3) Fabrication, phase transtorma- 
tion studies and characterization of SIC-AIN-Al,OC ceramics: 
Progress report. Virkar, A.V. Utah Univ., Salt Lake City, UT 
(USA). Dept. of Materials Science and Engineering. 3 Jan 1990. 
15p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-87ER45286. Order Number DE90006591. Available from 
NTIS, PC A03/MF A0O1 - OSTI; GPO Dep. 

The research effort conducted to date had two specific objec- 
tives: (1) to determine phase relations and phase transformations 
in SiC-AIN, AIN-AlpOC, and SiC-Al,OC pseudobinary systems and 
in SiC-AIN-Al,OC pseudoternary system, and (2) to determine the 
effects of composition and microstructure on high temperature 
creep deformation properties. Published literature in this field 
shows that SiC, AIN, and AizOC exhibit extensive solid solubility. 
Subsequently, our work showed that the solid solution undergoes 
phase separation upon annealing. In particular, phase separation in 
the SiC-AIN and AIN-Al,OC systems by the formation of 
modulations (by spinodal decomposition) as well as by cellular pre- 
cipitation was documented. The demonstration of diffusional phase 
transformations in these covalently bonded refractory structural ce- 
ramics in itself is interesting. More importantly, however, is the 
potential for establishing property/microstructure relationships in 
this system. 41 refs., 4 figs. 


17086 (IC-89/332) Growth and properties of 
M2_,Ce,Cu0,4,4 single crystals. Matacotta, F.C. (International 
Centre for Theoretical Physics, Trieste (Italy)); Morales de La 
Garza, L.; Nevriva, M.; Nardin, G.; Randaccio, L.; Zangrando, E. 
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International Centre for Theoretical Physics, Trieste (Italy). Oct 
1989. 8p. Order Number DE90614131. Available from NTIS (US 
Sales Only), PC AO02/MF A01 - OSTI; INIS. 

The Mz_,Ce,CuO,4,, crystals where M is a rare earth ion (like 
Nd, Pr etc.) were prepared by a modified flux method, their struc- 
ture has been investigated by scanning electron microscopy and 
energy dispersive X-ray analysis and the electrical resistivity was 
measured on a number of crystals. 5 refs, 3 figs, 3 tabs. 


17087 (INIS-mf—12059) Preparation of neptunium target 
materials for plutonium-238 production, respectively neptu- 
nium incineration. Final report. Hellmann, H.; Clement, S.; 
Hoffmann, G.; Lux, F. Muenchen Univ. (Germany, F.R.). Inst. fuer 
Anorganische Chemie; Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.). 1989. 21p. (in German). Con- 
tract BMFT 02U5574. Order Number DE90748761. Available from 
NTIS (US Sales Only), PC AO3/MF A01. 

At present time, there are no published phase diagrams for the 
system Np-Zr-O. The mixed oxides of neptunium and zirconium 
can be produced by sintering the oxides at 1400deg C. A homoge- 
neous and continuous series of mixed crystals of pyroarsenates 
was prepared by the reaction of NpO2 and ZrOCix6 H20 with 
As2Os hydrate at 700deg C. The mixed oxides obtained by calci- 
nation of these pyroarsenates were always accompanied by the 
simple oxides of the elements invoived. It was not possible to pre- 
pare the zirconium pyroarsenate with ZrO. as starting material as 
an analogous reaction to the neptunium compound. The reaction of 
reactive and incomplete calcined ZrO2 was not quantitative (addi- 
tional impurities of monoclinic ZrOz). (orig.) With 33 refs., 13 figs. 


17088 (K/QT-—339) [Advances in inorganic membranes]: 
Foreign trip report, July 1-13, 1989. Fain, D.E. Oak Ridge 
Gaseous Diffusion Plant, TN (USA). [1989]. 9p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC05-840T21400. Order 
Number DE90006120. Available from NTIS, PC AO2/MF A01 - 
OSTI. 

The conference was an excellent initial forum for coordinating 
international communication about the rapidly emerging field of in- 
organic membranes. It was well organized and held in an excellent 
new conference facility. There were about 300 conferees repre- 
senting 26 countries, including most of the best known researchers 
in the field. The quality of the papers was excellent. Many of then 
presented very new and sophisticated work at the cutting edge of 
the technology. In Europe and Japan there is a broad awareness 
of these technologies and techniques for fabricating membranes 
with a broad range of properties and potential commercial uses. In 
his opening plenary paper, J. Charpin, with the Commissariat a 
L’Energie Atomic (CEA) at Saclay, gave the CEA credit for creating 
the new generation of inorganic membranes through its technology 
transfer from their nuclear energy programs. | met and talked with 
most of the best known people in the field. Our paper was ex- 
tremely well received. Jacques Gillot hardly spoke to me before the 
paper. After presenting the paper, he approached me everywhere | 
went. The visits to the two best known membrane laboratories in 
Europe were worth the trip alone. Professor Cot’s lab in Montpellier 
is rather modest, but doing some interesting and sophisticated 
work. Professor Burggraaf's lab in Enschede, Netherlands is ex- 
tremely well equipped and staffed (63 people), and | believe this 
lab is doing the most advanced work. 


17089 (LA-UR-90-33) Application of artificial intelligence 
control to the vapor-liquid-solid silicon carbide whisker pro- 
cess. Shalek, P.D.; Parkinson, W.J. Los Alamos National Lab., NM 
(USA). 1989. 13p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract W-7405-ENG-36. (CONF-891119-93: Materials Research 
Society fall meeting, Boston, MA (USA), 27 Nov - 2 dec 1989). Or- 
der Number DE90007835. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Silicon carbide whiskers have excellent mechanical and chemical 
properties, making them very desirable as a reinforcement for 
structural ceramic and other composite materials. Los Alamos has 
developed a laboratory-scale batch process for producing very high 
quality SiC whiskers by the vapor-liquid-solid (VLS) method which 
is an active candidate for technology transfer involving significant 
scale-up. The process, however, involves quite complex chemical/ 
physical and parametric relationships and has not as yet lent itself 
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successfully to modeling. An expert computer system was there- 
fore developed to facilitate the transfer of this technology to 
industry. Optimum conditions were determined by relating the 
many process parameters to product results to establish a set of 
rules for running the process. These are incorporated in a two- 
phase expert system designed to guide inexperienced users. In 
Phase 1, an expert consultant program provides the user with in- 
formation that enables him to set up the run. This information is 
incorporated into the rule base that makes up Phase 2 — the con- 
trol system. At present, the operator functions as the controller by 
responding to the decisions of the expert system; automation can 
be added later. 13 refs., 16 figs. 


17090 (N-90-10262) Friction and wear of oxide-ceramic 
sliding against IN-718 nickel base alloy at 25 to 800 C in atmo- 
spheric air. Sliney, H.E.; Deadmore, D.L. National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis Research 
Center. Aug 1989. 27p. (NASA-TM—102291;E-4963;NAS— 
1.15:102291). Available from NTIS, PC A03/MF A01. 

The friction and wear of oxide-ceramics sliding against the nickel 
base alloy IN-718 at 25 to 800 C were measured. The oxide mate- 
rials tested were mullite (SAI203.2SiO2); lithium aluminum silicate 
(LIAISi(x)O(y)); polycrystalline monolithic alpha alumina (alpha- 
Al203); single crystal alpha-Al2O3 (sapphire); zirconia (ZrO2); and 
silicon carbide (SiC) whisker-reinforced Al203 composites. At 25 C 
the mullite and zirconia had the lowest friction and the polycrys- 
talline monolithic alumina had the lowest wear. At 800 C the 
Al203-8 vol/percent SiC whisker composite had the lowest friction 
and the Al203-25 vol/percent SiC composite had the lowest wear. 
The friction of the Al203-SiC whisker composites increased with in- 
creased whisker content while the wear decreased. In general, the 
wear-resistance of the ceramics improve with their hardness. 


17091 (N-90-10293) improved silicon carbide for advanced 
heat engines. Final annual report No. 2, 15 February 1986-14 
February 1987. Whalen, T.J. Ford Motor Co., Dearborn, Mi (USA). 
Oct 1987. 80p. (NASA-CR-180831;NAS—1.26:180831). Availabie 
from NTIS, PC AO5S/MF A01. 

This is the second annual technical report entitled, Improved Sili- 
con Carbide for Advanced Heat Engines, and includes work 
performed during the period February 16, 1986 to February 15, 
1987. The program is conducted for NASA under contract NAS3- 
24384. The objective is the development of high strength, high 
reliability silicon carbide parts with complex shapes suitable for use 
in advanced heat engines. The fabrication methods used are to be 
adaptable for mass production of such parts on an economically 
sound basis. Injection mokding is the forming method selected. This 
objective is to be accomplished in a two-phase program: (1) to 
achieve a 20 percent improvement in strength and a 100 percent 
increase in Weibull modulus of the baseline material; and (2) to 
produce a complex shaped part, a gas turbine rotor, for example, 
with the improved mechanical properties attained in the first phase. 
Eight tasks are included in the first phase covering the characteri- 
zation of the properties of a baseline material, the improvement of 
those properties and the fabrication of complex shaped parts. Ac- 
tivities during the first contract year concentrated on two of these 
areas: fabrication and characterization of the baseline material 
(Task 1) and improvement of material and processes (Task 7). Ac- 
tivities during the second contract year included an MOR bar 
matrix study to improve mechanical properties (Task 2), materials 
and process improvements (Task 7), and a Ford-funded task to 
mold a turbocharger rotor with an improved material (Task 8). 


17092 (N-90-10294) Zirconia toughened SIC whisker 
reinforced alumina composites small business Innovation re- 
search. Final report, December 1985-October 1986. Loutfy, R.O.; 
Stuffle, K.L.; Withers, J.C.; Lee, C.T. Materials and Electrochemical 
Research Corp., Tucson, AZ (USA). Oct 1987. 48p. (NASA-CR-— 
179629;NAS—1 .26:179629). Available from NTIS, PC A03/MF A01. 

The objective of this phase 1 project was to develop a ceramic 
composite with superior fracture toughness and high strength, 
based on combining two toughness inducing materials: zirconia for 
transformation toughening and SiC whiskers for reinforcement, in a 
controlied microstructure alumina matrix. The controlled matrix mi- 
crostructure is obtained by controlling the nucleation frequency of 
the alumina gel with seeds (submicron alpha-alumina). The results 
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demonstrate the technical feasibility of producing superior binary 
composites (Al203-ZrO2) and tertiary composites (Al203-ZrO2- 
SiC). Thirty-two composites were prepared, consolidated, and 
fracture toughness tested. Statistical analysis of the results showed 
that: (1) the SiC type is the key statistically significant factor for in- 
creased toughness; (2) sol-gel processing with a-alumina seed had 
a statistically significant effect on increasing toughness of the bi- 
nary and tertiary composites compared to the corresponding mixed 
powder processing; and (3) ZrO2 content within the range investi- 
gated had a minor effect. Binary composites with an average 
critical fracture toughness of 6.6MPam sup 1/2, were obtained. Ter- 
tiary composites with critical fracture toughness in the range of 9.3 
to 10.1 MPam sup 1/2 were obtained. Results indicate that these 
composites are superior to zirconia toughened alumina and SiC 
whisker reinforced alumina ceramic composites produced by con- 
ventional techniques with similar composition from published data. 


17093 (N-90-11606) Superconducting ceramics in the 
Bi, sSrCaCu20, system by melt quenching technique. Final 
Report. Bansal, N.P.; Deguire, M.R. Case Western Reserve Univ., 
Cleveland, OH (USA). Oct 1989. 20p. (NASA-CR-185139;E— 
5064 ;NAS—1.26:185139;CONF-890421—: 91. annual meeting of the 
American Ceramic Society, Indianapolis, IN (USA), 23-27 Apr 
1989). Available from NTIS, PC AO3/MF A01. 

Bi, sSrCaCuzO sub x has been prepared in the glassy state by 
rapid quenching of the melt. The kinetics of crystallization of vari- 
ous phases in the glass have been evaluated by a variable heating 
rate differential scanning calorimetry method. The formation of 
various phases on thermal treatments of the glass has been inves- 
tigated by powder X-ray diffraction and electrical resistivity 
measurements. Heating at 450 C formed BizSr2CuO¢, which disap- 
peared on further heating at 765 C, where BizSr2CaCu20g formed. 
Prolonged heating at 845 C resulted in the formation of a small 
amount of a phase with T sub c onset of approx. 108 K, believed 
to be BizSroCapCu30,;9. This specimen showed zero resistivity at 
54 K. The glass ceramic approach could offer several advantages 
in the fabrication of the high-T sub c superconductors in desired 
practical shapes such as continuous fibers, wires, tapes, etc. 


17094 (PB-90-853458/XAB) Ceramic heaters. December 
1973-October 1989 (Citations from the US Patent data base). 
Report for December 1973-October 1989. National Technical In- 
formation Service, Springfield, VA (USA). Dec 1989. 44p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-88-866710. 

This bibliography contains citations of selected patents concern- 
ing ceramic heaters and their applications. Compositions and 
fabrication methods of ceramic composites of high-oxidation resis- 
tance, thermal-shock resistance, and high bending strength at high 
temperature for heating-element manufacturing are presented. Ap- 
plications include heater systems for diesel-engine glow plugs, 
diesel-fuel filters, fuel-evaporation systems, and exhaust-gas clean- 
ing systems. Citations of patents concerning ceramic heaters for 
uses in oxygen sensors and gas-component detectors are in- 
cluded. (This updated bibliography contains 69 citations, 14 of 
which are new entries to the previous edition.) 


17095 (PB-90-853961/XAB) Thermalkbarrier coatings: 
Coating methods, performance, and heat engine applications. 
July 1982-October 1989 (Citations trom the El Engineering 
Meetings data base). Report for July 1982-October 1989. Na- 
tional Technical Information Service, Springfield, VA (USA). Dec 
1989. 72p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-89-859789. 

This bibliography contains citations from conference proceedings 
concerning coating methods, performance evaluations, and appli- 
cations of thermal-barrier coatings as protective coatings for 
heat-engine components against high-temperature corrosions and 
chemical erosions. The developments of thermal barrier coating 
techniques for high-performance and reliable gas turbines, diesel 
engines, jet engines, and internal combustion engines are 
presented. Topics include plasma sprayed coating methods, yttria- 
stabilized zirconia coatings, coating-life models, coating failure and 
durability, thermal shock and cycling, and acoustic emission analy- 
sis of coatings. (This updated bibliography contains 131 citations, 
30 of which are new entries to the previous edition.) 





17096 (PSI-31) Coincidence orientations of grains in 
rhombohedral and hexagonal materials. Grimmer, H. (Paul 
Scherrer Inst. (PSI), Villigen (Switzerland). Labor fuer Materialwis- 
senschaften (Switzerland)). Pau! Scherrer Inst. (PSI), Wuerenlingen 
(Switzerland). Jun 1989. 84p. (in German). Order Number 
DE90615935. Available from NTIS (US Sales Only), PC AO5/MF 
A01 - OSTI; INIS. 

In experimental investigations and computer simulations of the 
structure and properties of grain boundaries, the results are usually 
discussed with reference to the special case of coincidence bound- 
aries, where the two neighbouring grains have a three-dimensional 
lattice of symmetry translations in common. For historical reasons 
this lattice is called the coincidence site lattice or CSL. A system- 
atic determination of CSL’s for the case of grains with a lattice of 
rhombohedral Bravais type is presented. It is shown that a number 
of investigations of the structure of grain boundaries in alumina 
(alpha-AlzO3) have to be reinterpreted in the light of the present 
results. It is shown that the multiplicities of the CSL’s generated by 
a given rotation in a hexagonal and in a rhombohedral lattice with 
the same value of c/a differ by at most a factor 3. Regularities in 
the numbers of different rotations generating CSL’s with given mul- 
tiplicity have been observed for rhombohedral and hexagonal 
lattices for certain rational values of c?/a*. This may be of interest 
also to mathematicians in those cases where the number of repre- 
sentations of integers by the corresponding positive integral 
quaternary quadratic forms are not yet known. (author) 16 tabs., 9 
figs., 66 refs. 


17097 (SAND-89-1480C) Chemically prepared PZT films 
doped with niobium. Tuttle, B.A.; Doughty, D.H.: Schwartz, R.; 
Garino, T.J.; Martinez, S.L.; Goodnow, D.; Hernandez, C.L.; Tissot, 
R.G. Sandia National Labs., Albuquerque, NM (USA). [1989]. 15p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-8910120—7: 1. international ceramic science 
and technology congress, Anaheim, CA (USA), 31 Oct - 3 nov 
1989). Order Number DE90006811. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

We report on the first ferroelectric measurements of chemically 
prepared thin films of PZT containing niobium, (PNZT). Polycrys- 
talline, perovskite PNZT thin films were fabricated by spin coating 
Pt coated SiO2/Si substrates with alkoxide solutions. We systemati- 
cally doped our base composition, PZT 53/47, with niobium (0 to 
10 at.%). Further compositional modifications included the variation 
of Zr/Ti ratio for films containing 2 at.% Nb. The dielectric con- 
stants measured for PNZT 2/56/44, 2/53/47 and 2/48/52 films were 
in good agreement with bulk values. Dielectric constants on the or- 
der of 700, 1000 and 500, respectively, were measured for these 
three films. Both linear and nonlinear current-voltage behavior was 
observed for our Pt/PNZT/Pt device structures, depending on the 
amplitude of the applied voltage and the temperature of measure- 
ment. We were able to make ferroelectric films of PNZT 2/53/47 (2 
at.% Nb doping) with spontaneous polarizations of 0.2 C/m* and 
coercive fields of 2.5 MV/m. PNZT films containing larger niobium 
additions (5 and 10 at.%) had inferior ferroelectric properties be- 
cause of the presence of nonperovskite phases. 8 refs., 5 figs. 


17098 (UM-P-89/05) Processing impurities as phase as- 
semblage modifiers in titanate nuclear waste ceramics. Bukyx, 
W.J. (Australian Nuclear Science and Technology Organisation, Lu- 
cas Heights (Australia)); Levins, D.M.; Smith, K.L.; Stevens, G.T.; 
Watson, K.G.; Smart, R.St.C.; White, T.J. Melbourne Univ., 
Parkville (Australia). Schoo! of Physics. [1989]. 39p. Order Number 
DE90614111. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The tolerance of titanate nuclear waste ceramics to fluctuations 
in the concentrations of processing contaminants was monitored 
using X-ray diffraction, electron microscopy, secondary ion mass 
spectrometry and analysis of dissolution liquors. Several waste 
forms were fabricated, all of which contained idealized Purex waste 
simulant, and in addition varying quantities of the common waste 
stream impurities P205, MgO, Fe2O3, NagO and SiOz. Incorpora- 
tion of the oxides individually stabilized new phases including 
monazite (P20s), pseudobrookite (MgO), loveringite (Fe2O3), 
freudenbergite (Na2O) and pollucite (SiOz) - only the latter phase 
deliteriously affected waste form performance by promoting cesium 


36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


dissolution. However, when the processing contaminants were 
added simultaneously, a number of synergetic effects, particularly 
the stabilization of a soluble glass phase, resulted in elemental 
losses which were an order of magnitude greater for some matrix 
and radwaste species. It was found that up to 25wt% of the ideal- 
ized Purex waste could be incorporated in the waste without 
diminution of its properties. 28 refs., 13 figs., 5 tabs. 


17099 (UM-P—89/11) Characterization of nanocrystalline 
zirconia powders by electron optical techniques. Bursill, L.A. 
(Melbourne Univ., Parkville (Australia). School of Physics); Bern- 
stein, E.; Blanchin, M.G. Melbourne Univ., Parkville (Australia). 
School of Physics. [1989]. 23p. Order Number DE90614112. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 
Electron optical techniques are described for the characterization 
of the size distribution of agglomerates, aggregates and primary 
micro- and nanocrystallites of as-processed zirconia powders. 
These techniques allow for direct identification of individual crystal- 
lites as tetragonal or monoclinic, by optical transform of 
high-resolution electron micrographs. The latter also permit surface 
morphology to be examined with atomic resolution. Applications to 
a range of pure and doped zirconia powders, of recent commercial 
interest, are presented, which enable the results of concurrent 
studies by sedimentation, surface specific area measurements, 
porosity and sinterability to be correctly interpreted. 18 figs. 


17100 (UM-P-89/36) Deformation and microstructure of ru- 
tile. Blanchin, M.G. (Lyon-1 Univ., 69 - Villeurbanne (France)); 
Bursill, L.A.; Lafage, C. Melbourne Univ., Parkville (Australia). 
School of Physics. [1989]. 74p. Order Number DE90614113. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Title and abstract are also in French; to be published in Journal 
de Physique. 

Studies of the mechanical properties of rutiles are described, in 
particular the behaviour of the elastic limit under compression with 
respect to variations in temperature (pure rutile), intrinsic non- 
stoichiometry (pure rutile reduced under low oxygen pressure) and 
extrinsic non-stoichiometry (rutile doped with chromia and alumina). 
A wide range of values is obtained, which may be understood in 
terms of the interaction of dislocations belonging to the slip 
systems {101} <101> and {110} <001> with impurities, non- 
stoichiometric small and extended defects and precipitates. 
Transmission electron microscopy at medium resolution as well as 
high resolution electron microscopy have been used to relate me- 
chanical behaviour with microstructure. 43 refs., 18 figs., 2 tabs. 


17101 Japanese structural ceramics research and develop- 
ment. Wachtman, J.B. Jr.; Bradt, R.C.; Davis, R.F.; Raj, R.; 
Richerson, D.W.; Tighe, N.J.; Mckenney, B.L.; Mcgrain, M.; Taub, 
R.G. 256p. Science Applications International Corporation, 
McLean, VA (US) (1989). 

Japanese work on structural ceramics is reviewed in comparison 
with work in the United States. Key organizations involved in pian- 
ning and conducting ceramics research and development are 
presented along with national plans for ceramics research. General 
themes including the Japanese commitment to ceramics and their 
approach to marketing and product development are discussed. 
Specific families of ceramic materials (silicon carbide, silicon ni- 
tride, zirconia, mullite, and alumina) are reviewed. Subjects that 
deal with more than one class of materials (hard coatings, e.g., di- 
amond and cubic boron nitride, fabrication technology, borides and 
mixed compositions) are covered. It is concluded that Japanese 
and U.S. positions on science and technology are comparable but 
it is likely that the Japanese will be first in the introduction of signif- 
icant load-bearing high-temperature parts in engines. 


17102 Lattice parameter determinations of Cu,Ag/;_,/inSe2 
and CulnyGa/,_,/Se2 crystalline chalcopyrite quaternary solid 
solutions grown from the melt. Ciszek, T.F. (Solar Energy Re- 
search Inst., Golden, CO (USA)); Evans, C.D.; Deb, S.K. pp. 572 
of Ternary and multinary compounds. Deb, S.K.; Zunger, A. Materi- 
als Research Society, Pittsburgh, PA (1987). DOE Contract 
AC02-83CH10093. (CONF-8609160—: 7. international conference 
on ternary and multinary compounds, Snowmass, CO (USA), 10-12 
Sep 1986). 
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In this investigation, the authors evaluated the lattice parameters 
of CuxAg;_,InSe2 and CulnyGa;_,Se2 solid solution crystals 
grown from the melt by a_ liquid-encapsulated Bridgmar/ 
Stockbarger method after in situ synthesis from the elements. Val- 
ues of chi and y equal to ~ 0, 0.25, 0.5, 0.75, 0.9, and 1.0 were 
used for the elemental starting compositions. Crystal compositions 
were determined by electron microprobe measurements at the 
15%-fraction-solidified point for each crystal. Lattice parameter de- 
terminations were made by X-ray powder diffraction using a Rigaku 
mode! RU 200 rotating copper anode system with a vertical diffrac- 
tometer camera. Variation of the tetragonal lattice constants a and 
c with x and y are presented. Least crystal cracking was observed 
for c/a ratios near 2. 


17103 Characterization of radiation damage at the Nb site in 
natural pyrochiores and samarskites by x-ray absorption spec- 
troscopy. Greegor, R.B. (Boeing Co., Seattle, WA (USA)); Lytle, 
F.W.; Chakoumakos, B.C.; Lumpkin, G.R.; Warner, J.K.; Ewing, 
R.C. pp. 1001 of Scientific basis for nuclear waste management 
Xll. Lutz, W.; Ewing, R.C. Materials Research Society, Pittsburgh, 
PA (1989). (CONF-881066—: 12. international symposium on the 
scientific basis for nuclear waste management, Berlin (Germany, 
F.R.), 10-13 Oct 1988). 

The authors describe x-ray absorption spectroscopy used to in- 
vestigate the Nb B-site in pyrochlores (,1-2—2 96y0-1, Fd3m, Z=8) 
and samarskites (A3;Bs50,¢) in both metamict and annealed condi- 
tion. The XANES and EXAFS measurements indicate significant 
changes in pyrochlore and smaller changes in samarskite as a re- 
sult of radiation damage. In the metamict state the Nb site in both 
pyrochiores and samarskites is similar to Nb in Nb2Os. Short Nb-O 
(1.65A) bonds are not disrupted by alpha-decay/recoil-nuclei 
events as much as longer bonds (2.00A). This increases the asym- 
metry and static disorder at the local Nb site while long range 
order is greatly diminished resulting in considerable distribution in 
Nb-M distances and bond angles. 


17104 Deposition of I-lV-V, ternary compounds using the 
MOCVD technique. Samaan, A.N.Y. (Solar Energy Research Inst., 
Golden, CO (USA)); Noufi, R.; Blakeslee, A.E.; Deb, S.K. pp. 572 
of Ternary and multinary compounds. Deb, S.K.; Zunger, A. Materi- 
als Research Society, Pittsburgh, PA (1987). DOE Contract 
AC02-83CH10093. (CONF-8609160-: 7. international conference 
on ternary and multinary compounds, Snowmass, CO (USA), 10-12 
Sep 1986). 

Polycrystalline CdSnP2 has been grown for the first time by met- 
alorganic chemical vapor deposition. Structural and compositional 
characterization were performed by x-ray diffraction, electron mi- 
croprobe analysis and Auger spectroscopy. X-ray diffraction from 
CdSnP2 shows a strong (112) preferred orientation, and no other 
phases were observed. No qualitative differences were noticed in 
the growth behavior on 7059 Corning glass and GaAs substrates. 
Compositional analysis revealed that near-stoichiometric deposits 
were obtained. The effects of flow rates of the organometallic 
sources, the substrates temperature, and the reactor design on the 
stoichiometry and morphology of CdSnP2 layers are described. 


17105 Chaicopyrite CulnSe, films prepared by reactive 
sputtering. Lommasson, T.C. (illinois Univ., Urbana, IL (USA). 
Dept. of Material Science); Burnett, A.F.; Chou, L.H.; Thornton, 
J.A.; Kim, M. pp. 572 of Ternary and multinary compounds. Deb, 
S.K.; Zunger, A. Materials Research Society, Pittsburgh, PA (1987). 
(CONF-8609160-—: 7. international conference on ternary and multi- 
nary compounds, Snowmass, CO (USA), 10-12 Sep 1986). 

Polycrystalline films of CulnSez have been prepared on glass 
substrates by reactive cosputtering from Cu and In planar 
magnetron targets using Ar-H2Se as a working gas. The film com- 
positions were close to the CupSe-ingSes3 tie-line of the ternary 
phase diagram with Cu/In ratios ranging from 0.75 to about 2. This 
paper reports on measurements of the structural, electronic and 
optical properties of the films. The coatings on the Cu-rich side of 
the stoichiometric composition were characterized by a columnar 
structure with an uneven surface topography. 


17106 Ordered structures in GaAs,_,Sb, alloys grown by 
organometallic vapor phase epitaxy. Jen, H.R. (Utah Univ., Salt 
Lake City, UT (USA). Dept. of Materials Science and Engineering); 
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Cherng, M.J.; Jou, M.J.; Stringfellow, G.B. pp. 572 of Ternary and 
multinary compounds. Deb, S.K.; Zunger, A. Materials Research 
Society, Pittsburgh, PA (1987). (CONF-8609160—: 7. international 
conference on ternary and multinary compounds, Snowmass, CO 
(USA), 10-12 Sep 1986). 

Electron diffraction measurements on (100) oriented GaAs, _,Sb, 
layers with x~0.5 and 0.75 grown by organometallic vapor phase 
epitaxy indicate that ordered phases are formed during growth. For 
x=0.5, two ordered phases are observed. The simple tetragonal, 
AuCu-! type phase consists of alternating [100] oriented GaAs and 
GaSb layers. Only the 2 variants with the tetragonal c axes per- 
pendicular to the growth direction are observed. At least 2 variants 
are observed for the chalcopyrite, E1, structure with alternating 
[210] oriented GaAs and GaSb layers. For layers with x=0.75, a 
new ordered structure is observed in the electron diffraction pat- 
tern, which shows only the sets of [100] and [210] spots. This 3:1 
structure apparently consists of a superlattice composed of alter- 
nating (100) planes, one of which is GaSb and the other a 50/50 
mixture of GaAs and GaSb. 


17107 On the effect of stoichiometry and oxygen on the 
properties of CulnSe, thin films and devices. Noufi, R. (Solar 
Energy Research Inst., Golden, CO (USA)); Powell, R.C.; Ra- 
manathan, V.; Matson, RJ. pp. 572 of Ternary and multinary 
compounds. Deb, S.K.; Zunger, A. Materials Research Society, 
Pittsburgh, PA (1987). DOE Contract ACO2-83CH10093. (CONF- 
8609160-: 7. international conference on ternary and multinary 
compounds, Snowmass, CO (USA), 10-12 Sep 1986). 

The electrical characteristics of CulnSe2 thin films and CdS/ 
CulnSe. devises are shown to be controlled by the stoichiometry. 
Off-stoichiometric films that are employed in the device (i.e., Cu- 
poor and Se-poor composition) are rich in native defects such as 
Voy (acceptor). Ing, and In; (donors), and Vs.(donor) and are 
highly compensated. During an air anneal, oxygen can interact with 
the donor defects, reducing their density and making the material 
more rho-type. In certain intrinsic or slightly rho-type films, interac- 
tion with oxygen can convert the conductivity type. The oxygen is 
probably strongly chemisorbed, or else it forms coordinated bonds 
with Inc, on the grain surfaces. It can be removed either by chemi- 
cal reducing agents such as hydrazine or by an electron beam. 


17108 Suppression of an electronic phase transition in su- 
perconducting Lusir,Si;, by hydrostatic pressure. Shelton, 
R.N. (Ames Lab., IA (USA)); Kiavins, P.; Yang, H.D. pp. 572 of 
Ternary and multinary compounds. Deb, S.K.; Zunger, A. Materials 
Research Society, Pittsburgh, PA (1987). DOE Contract W-7405- 
ENG-82. (CONF-8609160-—: 7. international conference on ternary 
and multinary compounds, Snowmass, CO (USA), 10-12 Sep 
1986). 

The authors report a sharp, dramatic enhancement of the super- 
conducting transition temperature (T,) from 3.8 K to 9.1 K for the 
compound LusTr4Si;o under hydrostatic pressure. This increase in 
Te, which occurs at a critical pressure of rho, = 21-+ 1 kbar is 
caused by the suppression of an electronic phase transition which 
results in the partial gapping of the Fermi surface. Using electrical 
resistivity at ambient and high pressure and static magnetic 
susceptibility measurements, they estimate that the density of elec- 
tronic states at the Fermi level is reduced by 36% due to this 
phase transition. The transition occurs at 79 K at ambient pres- 
sure, and has the experimental characteristics indicative of charge- 
or spin-density wave formation. 


17109 Electronic structure and stability of A'B"CY filled 
tetrahedral compounds. Wood, D.M. (Solar Energy Research 
Inst., Golden, CO (USA)); Wei, S.H.; Zunger, A. pp. 572 of Ternary 
and multinary compounds. Deb, S.K.; Zunger, A. Materials 
Research Society, Pittsburgh, PA (1987). (CONF-8609160—: 7. in- 
ternational conference on ternary and multinary compounds, 
Snowmass, CO (USA), 10-12 Sep 1986). 

The familiar zincblende structure of Ill-V and II-VI semiconduc- 
tors has, as one traverses, the [111] body diagonal, a cation at 
tau—+;=(0,0,0)a and an anion at tau—2=(1/4,1/4,1/4)a, where a is 
the conventional unit cell lattice constant. “Filled tetrahedral” com- 
pounds result from occupying, in addition, one of the tetrahedral 
interstitial sites (unoccupied in conventional Ill-V’s or II-VI's) at 
tau—3=(1/2,1/2,1/2)a or tau—4=(3/4,3/4,3/4)a with another atom 





type. Such compounds exhibit a large range of physical properties, 
from metals and semiconductors to half-metallic magnetic com- 
pounds. Structural and electronic properties of an interesting class 
of A'B''CY compounds, e.g., LiZnAs, are discussed using first- 
principles pseudopotential and Full-Potential Linearized Augmented 
Plane Wave calculations. Simple models are given to understand 
the observed relative stability of distinct possible phases and the 
electronic structure is interpreted in the light of a simple rule devel- 
oped to understand distortions of a zincblende band structure 
induced by interstitial insertion. 


17110  Point-contact tunneling study of the normal and su- 
perconducting states of Tl,Ba,CaCu,0,. Huang Qiang (Argonne 
National Lab., IL (USA). Materials Science Div.); Zasadzinski, J.F.; 
Gray, K.E.; Bukowski, E.D.; Ginsberg, D.M. Physica C: Supercon- 
ductivity (Netherlands), 161(2): 141-144 (1 Nov 1989). DOE 
Contract W-31109-ENG-38. STC-88-09854. 

We report point-contact tunneling into single crystals of 
TlzBazCaCu20,. The I(V) are quite symmetrical and very repro- 
ducible, and exhibit a background conductance at high voltages 
which changes systematically from increasing with voltage to de- 
creasing with voltage as the junction resistance decreases. We 
thus confirm previous measurements in Ba,K;,_,BiO3; and 
Bi; 7Pbo 3Sr2CaCuz0,, that the normal state conductance, in the 
absence of the usual parabolic tunneling barrier effects, has a peak 
near zero voltage. We speculate that this could be due to a 
strongly energy-dependent, normal-state density of states which is 
peaked at the Fermi level. By fitting to a smeared BCS density of 
states, we find the energy gap, Delta, is 16-28 meV and 2Delta/ 
kgTe x 3.3-5.8, using the onset T. of 112 K. (orig.). 


17111 ‘Irradiation experiments in superconductors. Quere, Y 
(Ecole Polytechnique, Palaiseau, (France)). /srae/ Journal of Tech- 
nology (Israel), 24(1-2): 295-301 (1988). (CONF-881206—: 4. 
Israel materials engineering conference, Beer-Sheva (Israel), 7-8 
Dec 1988). 

Some experiments are described in which irradiation may pro- 
vide a better understanding of properties of superconducting 
materials. (author) 1 fig., 25 refs. 


17112 Problems in the production of YBa2Cu,0, supercon- 
ducting wire. McCallum, R.W. (lowa State Univ., Ames (USA)); 
Verhoeven, J.D.; Noack, M.A.; Gibson, E.D.; Laabs, F.C.; 
Finnemore, D.K.; Moodenbaugh, A.R. Advanced Ceramic Materials 
(USA), 2(3B): 388-400 (Jul 1987). DOE Contract W- 
7405-ENG-82;AC02-76CH00016. (CONF-8704372-: Ceramic 
superconductors, Pittsburgh, PA (USA), 26-30 Apr 1987). 

This paper considers problems which must be overcome to pro- 
duce long lengths of ductile superconductor wire from the 90K T- 
superconducting ceramic material, YBapCu,O,. Attention is fo- 
cused on the powder-in-tube process where the superconducting 
powder is placed in a tube which is then formed into wire by 
conventional wire forming processes. Two major problems are con- 
sidered, control of the oxygen level and improvement of J. in the 
final wire. Some experimental data and ideas for further research 
are discussed. 


17113 Anomalous pressure dependence of the supercon- 
ducting transition temperature of (ET)4Hg2.e9Brs. Schirber, J.E. 
(Sandia National Labs., Albuquerque, NM (USA)); Overmyer, D.L.; 
Venturini, E.L.; Wang, H.H.; Carlson, K.D.; Kwok, W.K.; Kleinjan, 
S.; Williams, J.M. Physica C: Superconductivity (Netherlands), 
161(3): 412-414 (15 Nov 1989). DOE Contract ACO4- 
76DP00789;W-31-109-ENG-38. 

Pressure studies of the superconducting transition temperature, 
Te establish the occurrence of bulk superconductivity in 
(ET)7Hge.a9Bre and reveal: 1. a large positive pressure derivative 
of more than 1 K/kbar resulting in a value of 6.7 K for T; near 3.5 
kbar and 2. a change in slope of T. vs. pressure near 4 kbar indi- 
cating a pressure induced phase transformation. (orig.). 


17114 Fabrication, mechanical properties, heat capacity, 
oxygen diffusion, and the effect of alkali earth ion substitution 
on high T,. superconductors. Crabtree, G.W.; Downey, J.W.; 
Flandermeyer, B.K.; Jorgensen, J.D.; Klippert, T.E.; Kupperman, 
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D.S.; Kwok, W.K.; Lam, D.J.; Mitchell, A.W.; McKale, A.G. Ao- 
vanced Ceramic Materials (USA), 2(3B): 444-456 (Jul 1987). DOE 
Contract W-31-109-ENG-38. (CONF-8704372-: Ceramic supercon- 
ductors, Pittsburgh, PA (USA), 26-30 Apr 1987). 

Research on high-T, superconductors is directed at every aspect 
of the development, application, and understanding of these mate- 
rials. The present paper presents the current state of a few of the 
projects in the high-T. materials research program at Argonne Na- 
tional Laboratory. The subjects covered are fabrication, mechanical 
properties, heat capacity measurements, oxygen diffusion in 
Laz_,Sr,CuO,, and Sr and Ca substitution into YBazCu307_ ;. 


17115 Synthesis and characterization of YBa,Cu,07_, su- 
perconductors. Weber, W.J. (Pacific Northwest Lab., Richland, 
WA (USA)); Pederson, L.R.; Prince, J.M.; Davis, K.C.; Exarhos, 
G.J.; Maupin, G.D.; Prater, J.T.; Frydrych, W.S.; Aksay, |.A.; Thiel, 
B.L. Advanced Ceramic Materiais (USA), 2(3B): 471-479 (Jul 
1987). DOE Contract AC06-76RL01830. (CONF-8704372-: Ce- 
ramic superconductors, Pittsburgh, PA (USA), 26-30 Apr 1987). 
Polycrystalline specimens of YBazCu307_, have been prepared 
by solid state reaction of the constituent metal oxides. The super- 
conducting nature of the specimens has been characterized by 
magnetization, resistivity, and eddy current measurements. Onset 
temperatures for superconductivity exceed 88K. X-ray and electron 
diffraction results confirm the orthorhombic crystal structure. Char- 
acteristic features have been observed by laser Raman 
spectroscopy. Copper valency has been determined by thermo- 
gravimetric analysis, iodometric titration, and x-ray photoelectron 
spectroscopy. Additional evidence suggests that these materials 
are extremely sensitive to environmental conditions and handling. 


17116 Effect of inhomogeneities on the fluctuation-induced 
cusp in the specific heat of high temperature superconduc- 
tors. Sharifi, F. (Illinois Univ., Urbana (USA). Dept. of Physics); 
Giapintzakis, J.; Ginsberg, D.M.; Van Harlingen, D.J. Physica C: 
Superconductivity (Netherlands), 161(4): 555-559 (1 Dec 1989). 
DMR-86-12860. 

We consider the effect of inhomogeneities on the electronic spe- 
cific heat in high temperature superconductors. We find that a 
modest spread in the transition temperature of the sample can sig- 
nificantly alter the detailed shape of the specific heat curve of the 
high temperature superconductors. Our results indicate that only 
very accurate measurements near T. can yield unambiguous ther- 
modynamic information such as the fluctuation dimensionality and 
the number of components in the superconducting order parame- 
ter. (orig.). 


17117 Transport critical current in bulk sintered 
Y,Ba,Cu,0, and possibilities for Its enhancement. Ekin, J.W. 
(National Bureau of Standards, Boulder, CO (USA)). Advanced 
Ceramic Materials (USA), 2(3B): 586-592 (Jul 1987). (CONF- 
8704372-: Ceramic superconductors, Pittsburgh, PA (USA), 26-30 
Apr 1987). 

Several general processing methods for increasing the critical 
current density, Jc, in bulk sintered Y,;BazCu30, superconductor 
are outlined. Data indicate that the transport J. in bulk polycrys- 
talline specimens is dominated by a weak-link region between 
high-J. grains and that potentially much higher J. may be possible. 
Two possible causes of such a weak-link phenomenon are consid- 
ered: low-T, phases or impurities localized in the grain boundary 
region, and anisotropy of the superconducting properties. Several 
methods for minimizing the weak-link effects to increase the J, are 
discussed. 


17118 A study of mixed phase behavior in the lanthanide- 
substituted superconducting oxide ErBa,Cu,07. Zandbergen, 
H.W. (Univ. of California, Berkeley (USA)); Holland, G.F.; Tejedor, 
P.; Gronsky, R.; Stacy, A.M. Advanced Ceramic Materials (USA), 
2(3B): 688-697 (Jul 1987). (CONF-8704372-: Ceramic supercon- 
ductors, Pittsburgh, PA (USA), 26-30 Apr 1987). 

Substitution of lanthanide ions, Ln**, for Y in the novel supercon- 
ducting oxide YBazCu307 has been studied largely to investigate 
the effect of magnetic 4f° ions on superconductivity. A possibility 
that should also be considered however is that slight variation in 
the size of the lanthanide ions might lead to different structural 
types. For instance, La does not form the YBa2Cu,07 structure, 
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preferring instead the LagBagCugO, habit. Changes in the size of 
Ln could also be important on the microscopic scale, where 
different defect structures could occur. Defects as well as other im- 
purities will adversely affect the current carrying capacity, Jc, of 
these new high T. superconductors. The challenge in improving the 
performance of the Y-Ba-Cu-O type superconductors is to develop 
an understanding of the relationship between their fabrication, pro- 
cessing, performance, and microstructure. Here the authors report 
the synthesis and characterization, both magnetic and structural of 
ErBa2Cu307. High resolution electron micrographs show the pres- 
ence of an unusual defect structure in this pure phase. 


17119 Bulk modulus of titanium hydride and scandium deu- 
teride: Experiment and theory. Moss, M. (Sandia National Labs., 
Albuquerque, NM (USA)); Switendick, A.C.; Gieske, J.H.; Venturini, 
E.L. Zeitschrift fuer Physikalische Chemie (Wiesbaden) (Germany, 
F.R.), 164(pt.2): 1553-1558 (1989). DOE Contract 
AC04-76DP00789. (CONF-880969-: Metal hydrogen systems fun- 
damentals and applications conference, Stuttgart (Germany, F.R.), 
4-9 Sep 1988). 

The authors have measured the longitudinal and transverse 
sound velocities in scandium deuteride and titanium hydride. From 
these data the bulk moduli of the two systems were determined. 
The total energy as a function of the lattice constant was calculated 
from self-consistent electronic energy band calculations. This gives 
an equilibrium lattice constant, cohesive energy, and bulk modulus. 
The experimental and theoretical values agree well. (orig.). 


17120 Electronic transport in 8 mole percent Y203-ZrOo. 
Park, J.H. (Argonne National Lab., IL (USA). Materials and Compo- 
nents Div.); Blumenthal, R.N. Journal of the Electrochemical 


Society (USA), 136(10): 2867-2875 (Oct 1989). DOE Contract W- 
31-109-ENG-38. 

By means of a gas-tight electrochemical cell, oxygen permeation 
measurements have been performed on the oxygen ion conductor 
8 mole percent (m/o) yttria-stabilized zirconia, as a function of T 
(800°-1050°C) and pO, (0.21-10-'7 atm). lonic conductivity was 


measured by the conventional four-probe method. The empirical 
equations derived for the ion, electron, and hole conductivities, in 
ohm-'cm—" are presented. The electronic diffusivity, D, and mobil- 
ity, u, for holes and electrons were determined by nonsteady-state 
oxygen permeation measurements. A gas-switching method was 
employed. Results indicate that the holes and electrons move by a 
thermally activated hopping-type mechanism. The equations for D 
and y are given. The electronic semiconducting properties obey 
Boltzmann-type statistics at temperatures investigated. An analysis 
was carried out by combining results from electronic transport and 
solid-state coulometric titration measurements under the assump- 
tion of trapping of electrons and holes on the appropriate 
sublattices. The results indicate that the transport of electrons and 
holes is due to a thermal excitation process and that electrons and 
holes are trapped on the appropriate sublattices. 


17121 Akinetics study of the atmospheric pressure CVD re- 
action of silane and nitrous oxide. Chapple-Sokol, J.D. (Harvard 
Univ., Cambridge, MA (USA). Dept. of Chemistry); Giunta, C.J.; 
Gordon, R.G. Joumal of the Electrochemical Society (USA), 
136(10): 2993 (Oct 1989). 

A mechanistic study of oxide deposition from silane and nitrous 
oxide between 495°C and 690°C was performed in a laminar flow, 
cool wall reactor. Results indicate the existence of two distinct 
chemical pathways. At high nitrous oxide concentrations, the depo- 
sition reaction is dominated by radical chain chemistry initiated by 
the decomposition of N2O. At lower NO concentrations, the 
decomposition of silane to form silylene (SiH2) initiates the deposi- 
tion. Studies of the reaction of disilane and nitrous oxide confirmed 
the role of SiH2 in the deposition. Reactions involving SiH» are 
used to explain the observed growth of sub-stoichiometric oxides 
under low N2O conditions. 


3606 Other Materials 
Refer also to citation(s) 15887, 15945, 16161, 16164, 16166, 


16168, 16169, 16243, 16269, 16283, 16334, 16337, 16338, 16341, 
16881, 16883, 16991, 17007, 17053, 17064, 17079, 17093, 17095, 
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17119, 17270, 17658, 17709, 17809, 17946, 18092, 18258, 18723, 
18871 


17122 (AD-A-213524/2/XAB) Microstructure/processing re- 
lationships in high-energy high-rate consolidated powder 
composites of Nb-stabilized TI3AI+TIAl. Persad, C.; Lee, B.; 
Hou, C.; Eliezer, Z.; Marcus, H.L. Texas Univ., Austin, TX (USA). 
Center for Materials Science and Engineering. 1989. 5p. Available 
from NTIS, PC A01/MF A01. 

Pub. in Proceedings of Materials Research Society, Vol. 133, 
717-722(1989). 

A new approach to powder processing is employed in forming ti- 
tanium aluminide composites. The processing consists of internal 
heating of a customized powder blend by a fast electrical dis- 
charge of a homopolar generator. The high-energy high-rate '1MJ 
in 1s’ pulse permits rapid heating of an electrically conducting pow- 
der mixture in a cold wall die. This short time at temperature 
approach offers the opportunity to control phase transformations 
and the degree of microstructural coarsening not readily possible 
with standard powder-processing approaches. This paper de- 
scribes the consolidation results of titanium aluminide-based 
powder-composite materials. The focus of this study was the defini- 
tion of microstructure/processing relationships for each of the 
composite constituents, first as monoliths and then in composite 
forms. Non-equilibrium phases present in rapidly solidified TiAl 
powders are transformed to metastable intermediates en route to 
the equilibrium gamma phase. 


17123 (AD-A-213637/2/XAB) Bond mechanisms in fiber- 
reinforced cement-based composites. Final report, 1 July 
1987-30 August 1989. Naaman, A.E.; Namur, G.; Najm, H.; 
Alwan, J. Michigan Univ., Ann Arbor, MI (USA). Dept. of Civil Engi- 
neering. Aug 1989. 253p. (UMCE-89-9). Available from NTIS, PC 
A12/MF A02. 

This report presents a comprehensive investigation of the mech- 
anisms of bond in steel-fiber-reinforced-cement-based composites. 
Following a state-of-the-art review on bond in reinforced and pre- 
stressed concrete as well as fiber reinforced concrete, the results 
of an experimental and an analytical program are described. The 
experimental program focuses primarily on the behavior of fibers 
under pull-out conditions. Pull-out load versus end-slip behavior and 
bond shear stress versus slip relationship are studied extensively. 


17124 (AECL-9721) 500 year concrete for a radioactive 
waste repository. Philipose, K.E. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Mar 1988. 
17p. (CONF-880201—: Waste management ’88: symposium on ra- 
dioactive waste management, Tucson, AZ (USA), 28 Feb - 3 mar 
1988). Order Number DE90614158. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

The IRUS (intrusion resistant underground structure) repository 
planned at Chalk River for the belowground disposal of low level ra- 
dioactive waste relies on the durability of concrete for the required 
500 year service life. A research program for the IRUS repository 
to design a durable concrete and also to predict its longevity under 
the repository environment is in progress. The methodology 
involves the identification of major degradation agents, and the as- 
sessment of the rate of diffusion of corrosive ions and/or the rate 
of advancement of the reaction front into the concrete. Accelerated 
test methods are being used on laboratory specimens in conjunc- 
tion with extrapolation procedures to predict long-term durability 
from short-term data. The inherent limitations are also examined. 


17125 (CONF-8909293—-1) Atomic and molecular 

from electron-excited alkali halides. Kamada, M. (Oak Ridge Na- 
tional Lab., TN (USA)); Yamamoto, H.; Arakawa, E.T. Oak Ridge 
National Lab., TN (USA). [1990]. 8p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. From US-Japan 
seminar; Nagoya (Japan); 11-15 Sep 1989. Order Number 
DE90006160. Available from NTIS, PC AO2/MF A01 - OSTI. 

When a solid is bombarded with energetic charged particles, 
constituent atoms eject from the surface to outside of the solid. In 
recent years, this sputtering phenomenon has extensively been in- 
vestigated because of its applicability to microfabrication. It has 
become common understanding that the electronic excitation plays 
a dominant role in the sputtering process. For example, electronic 





excitation of alkali halides leads to the ejection of halogen atoms 
preferentially along the <110> direction of the crystal. However, 
there still remain several important problems we have to solve; 
how alkali atoms are sputtered, what happens in the surface layers 
after the sputtering of constituent atoms, and so on. The purpose 
of the present study is to solve these problems. 6 refs., 5 figs. 


17126 (DOE/DP/20153—-T1) [Research project in microelec 
tronic engineering and imaging science]: Final report, October 
1988—November 30, 1989. Fuller, L. Rochester Inst. of Tech., NY 
(USA). [1989]. 6p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract FG01-88DP20153. Order Number DE90006907. 
Available from NTIS, PC A02/MF A011 - OSTI. 

The objectives of this work is the development of improved 
processes in microelectronics manufacturing, and in particular mi- 
crolithography. The approach includes the setting up an electron 
beam lithography system and initiating research efforts in mi- 
crolithography, microlithographic materials evaluation and process 
development. The results will be the capability for research in 
lithography, electron beam maskmaking, submicron electron beam 
imaging, electron beam resist material evaluation and direct write 
on wafer. A video tape course on the principles of clean rooms and 
contamination control will be produced and used for orientation of 
new personnel to the proper use of the clean room facility. 8 refs. 


17127 (DOE/ER/45118-5) Structure and vibrational excita- 
tions of reconstructed semiconductor surfaces: Progress 
report. Mele, E.J. Pennsyivania Univ., Philadelphia, PA (USA). 
Dept. of Physics. Nov 1989. 6p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-84ER45118. Order Number 
DE90006589. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Our current work is investigating electronic and structural proper- 
ties of As thin films lattice matched to crystalline Si along the (111) 
orientation, and a general study of the influence of surface stress 
on surfaces elastic waves. We have also applied these techniques 
to study structure at the NiAl surface, and to study stabilization of 
novel bulk phases of elemental Cu. Several of these works are still 
underway and are described in more detail. 10 refs. 


17128 (DOE/ER/45205—5) Softening mechanisms and mi- 
crostructural instabilities during high temperature, low cycle 
tatigue of Ni, Ni,Al and their metal matrix composites: 
Progress report, June 1, 1989-May 31, 1990. Grummon, D.S.; 
Gottstein, G. Michigan State Univ., East Lansing, MI (USA). Dept. 
of Metallurgy, Mechanics and Material Science. Jan 1989. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
85ER45205. Order Number DE90006487. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The program in the previous year has focused on the interaction 
of crack growth and dynamic recrystallization during high tempera- 
ture low cycle fatigue (HTLCF) of nickel, the static and dynamic 
recrystallization behavior of boron doped NigAl, computer simula- 
tion of microstructure evolution during HTLCF, and the processing 
of AlpO3/NigAl(B) continuous fiber composites. The program was 
subdivided into 4 projects, which are summarized below. 


17129 (DOE/SF/11922-T2) Thin film materials research for 
low-cost solar collectors: Status report No. 5, [May 1, 1985—- 
November 30, 1985]. Spears, R.P.; Parsons, R.C.; Tretina, P.J. 
Reynolds Metals Co., Richmond, VA (USA). Nov 1985. 142p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC03-83SF11922. Order Number DE90006585. Available 
from NTIS, PC AO7/MF A01 - OSTI. 

This report details the program activity in Thin Film Material Re- 
search for Low-Cost Solar Collectors, US Department of Energy 
Contract No. AC03-83SF11922, during the period May 1, 1985 to 
November 30, 1985. Activities, procedures, and results are given in 
the areas of polymer film investigation, adhesive investigation, 
laminate process development, absorber coating investigation, ab- 
sorber development, insulation investigation, collector development, 
and fabrication equipment design. Program objectives, schedule, 
and progress to date are presented. Projection of future activities 
are included. 


36 MATERIALS 
3606 Other Materials 


17130 (DOE/SF/11922-T3) Thin film materials research for 
low-cost solar collectors: Status report No. 2 [April 1—July 31, 
1984]. Spears, R.P.; Parsons, R.C.; Foster, W.W.; Williams, G.A. 
Reynolds Metals Co., Richmond, VA (USA). Aug 1984. 81p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract ACO3-83SF11922. Order Number DE90006584. Available 
from NTIS, PC AO5/MF A01 - OSTI. 

This report details the program activity in Thin Film Material Re- 
search for Low-Cost Solar Collectors, US Department of Energy 
Contract #AC03-83SF11922, during the period April 1, 1984 to July 
31, 1984. Activities, procedures, and results are given in the areas 
of polymer film investigation, adhesive investigation, laminate 
process development, absorber coating investigation, absorber de- 
velopment, insulation investigation, collector design, and fabrication 
equipment design. Program objectives, schedule, and progress to 
date are presented. Projections of future activities are included. 


17131 (DOE/SF/11922-T4) Thin film materials research for 
low-cost solar collectors: Status report No. 3 [August 1- 
November 30, 1984]. Spears, R.P.; Parsons, R.C.; Williams, G.A. 
Reynokis Metals Co., Richmond, VA (USA). Nov 1984. 170p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC03-83SF11922. Order Number DE90006583. Available 
from NTIS, PC AO8/MF A01 - OSTI. 

This report details the program activity in Thin Film Material Re- 
search for Low-Cost Solar Collectors, US Department of Energy 
Contract No. AC03-83SF11922, during the period August 1, 1984 
to November 30, 1984. Activities, procedures, and results are 
given in the areas of polymer film investigation, adhesive investiga- 
tion, laminate process development, absorber coating investigation, 
absorber development, insulation investigation, collector design, 
and fabrication equipment design. Program objectives, schedule, 
and progress to date are presented. Projection of future activities 
are included. 30 figs., 19 tabs. 


17132 (DOE/SF/11922-T5) Thin film materials research for 
low-cost solar collectors: Status report No. 1 [September 28, 
1983—March 31, 1984]. Spears, R.P.; Tyler, D.P.; Parsons, R.C.; 
Drake, C.G.; Foster, W.W. Reynolds Metals Co., Richmond, VA 
(USA). Apr 1984. 147p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC03-83SF11922. Order Num- 
ber DE90006582. Available from NTIS, PC A07/MF A01 - OSTI. 
This report details the program activity in Thin Film Material Re- 
search for Low-Cost Solar Collectors, US Department of Energy 
Contract #AC03-83SF11922, during the period September 28, 1983 
to March 31, 1984. Activities, procedures and results are given in 
the areas of literature review, polymer film investigation, adhesive 
investigation, foil selection, laminate process development, 
absorber coating investigation, absorber development, glazing se- 
lection, insulation investigation, collector design and fabrication 
equipment design. Program objectives, schedule and progress to 
date are presented. Projections of future activities are included. 


17133 (ETSU-N-113 vp.) Fatigue behaviour of glassfibre 
reinforced polyester. Lilholt, H. (Risoe National Lab., Roskilde 
(Denmark)); Andersen, S.l. UKAEA Harwell Lab. (UK). Energy 
Technology Div. [1989]. (CONF-8803187—: Workshop on fatigue in 
wind turbines, Harwell (UK), 21-22 Mar 1988). In Proceedings of 
an IEA workshop on fatigue in wind turbines: Harwell Laboratory, 
21-22 March 1988. Order Number DE90747194. Available from 
NTIS (US Sales Only), PC A10/MF A01. 

Glassfibre reinforced polyester is considered a load bearing ma- 
terial for wingblades. The long time fatigue properties (up to 10° 
cycles) are under investigation. Well defined materials are used, 
with volume fractions of 50% fibres and fibre orientations of 0°, 
+10°, +45°, +60° and combinations. Results on some of these 
materials will be discussed in relation to fatigue curves, change in 
stiffness during fatigue, models for the damage development and 
property changes, and the possible design considerations which 
can be derived from these results. (author). 


17134 (ETSU-N-113 vp.) High cycle fatigue of glassfiber 
reinforced polyester. Bach, P.W. (Netherlands Energy Research 
Foundation, Petten (Netherlands)). UKAEA Harwell Lab. (UK). En- 
ergy Technology Div. [1989]. (CONF-8803187—: Workshop on 
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fatigue in wind turbines, Harwell (UK), 21-22 Mar 1988). In Pro- 
ceedings of an IEA workshop on fatigue in wind turbines: Harwell 
Laboratory, 21-22 March 1988. Order Number DE90747194. Avail- 
able from NTIS (US Sales Only), PC A10/MF A01. 

In order to allow a safe and economic design of windturbines it 
is necessary to determine the high cycle fatigue properties of ma- 
terials and substructures used in rotorblades. Both the Netherlands 
research programme and the CEC concerted action "Materials 
Testing”, a cooperation of five European partners, contribute to the 
required fatigue properties data base. High cycle fatigue properties 
are determined with coupon specimens from glassfiber reinforced 
polyester plates, produced under industrial conditions. For two 
stress ratios (R = 0.1 and R -1) and for two failure criteria (fracture 
and 10% stiffness reduction), constant amplitude fatigue curves are 
obtained. The data are analysed statistically by means of the 
Weibull distribution function. The results indicate that a fatigue limit 
will only exist in the very high cycle range (approx 10°). (author). 


17135 (INIS-BR-1781) Study of thermal treatments and ir- 
radiation on natural amethyst by optical absorption. Dotto, C.T. 
Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1987. 70p. (in Por- 
tuguese). Order Number DE90614171. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

Thermal treatment effects on the samples of amethyst from Mi- 
nas Gerais and Rio Grande do Sul, through optical absorption 
measurements, are studied. The effects of cobalt 60 gama ray radi- 
ation on the amethyst from Minas Gerais through optical absorption 
measurements, are studied. The optical absorption spectra shows 
a basic line and bands in 10,500 cm—" (k), in 18,300 cm —' (theta) 
and in 28,000 cm~—' (zeta). The correlation between thermal treat- 
ment effects and radiation effects shows that the theta and zeta 
bands belongs to a same center and the k band to another center. 
The basic line vanishes by thermal treatments at 270°C. The anal- 
yses of the isothermal treatment decay and dose-curve reveal a 
complex kinetics, suggesting that the kinetic mechanisms involve 
the electron (s) and hole (s) migration in the lattice. The amethyst 
from Minas Gerais after being discolored at 470°C and irradiated 
again shows that the optical absorption bands don't recover the 
original absorbance, suggesting the existence of iron diffusion 
mechanisms in the lattice. After being isothermally annealed the 
amethyst from Rio Grande do Sul above 400°C temperature yield 
a yellow-brown color, probably due to the formation of Fe2O3 pre- 
cipitate. We suggest the this formation is due to iron diffusion and 
pre-existent oxygen vacancies. This model is reinforced through the 
observation the amethyst from Minas Gerais, isothermally treated at 
470°C in highly reducing, also gets a yellow-brown color. (author). 


17136 (INIS-mf—11586) Doping in mercuric iodide crystals 
and its influence on electronic properties and material struc- 
ture. Nissenbaum, J. Hebrew Univ., Jerusalem (Israel). Aug 1986. 
100p. (In Hebrew). Order Number DE90615954. Available from 
NTIS (US Sales Only), PC AO5/MF A0O1 - OSTI; INIS. 

Doping of mercuric iodide single crystals with Sbiz was studied. 
Three major aspects of the influence of doping were investigated: 
the alpha to beta solid phase transition, the crystal structure and 
the semiconducting properties. A controlled doping method and a 
new growth technique from the melt were developed. A quantitative 
correlation between the antimony concentration and the charge 
carrier transport properties as well as the nuclear detector charac- 
teristics of Hgl2 were established for the first time. In the present 
work the influence of various impurities (Sb, Cu, Ag, Bi) on the 
solid state phase transformation of mercuric iodide has been inves- 
tigated. In the second part of the work a new growth method for 
mercuric iodide single crystals containing a controlled amount of 
Sbl,, has been developed. in the last part of this work the influ- 
ence of the presence of impurities in the crystal on the charge 
carrier transport properties has been investigated. (author). 110 
refs., tables and figures. 


17137 (INIS-SU-144/A, pp. 61) lon bombardment induced 
changes in microhardness of GaP. Ascheron, C.; Otto, G.; Neu- 
mann, H.; Diubek, G.; Krause, R.; Karamyan, S.A.; Bugrov, V.N. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvenny) Univ., Moscow 
(USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1989. 
(CONF-8905275—: 19. All-union conference on physics of charged 
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particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. GALLIUM PHOSPHIDES/microhardness; GAL- 
LIUM PHOSPHIDES/physical radiation effects; ARGON 40 
BEAMS; MICROHARDNESS; HELIUM 4 BEAMS; HYDROGEN 
IONS 1 PLUS; ION IMPLANTATION; KEV RANGE 100-1000; MEV 
RANGE 01-10; MEV RANGE 10-100; MONOCRYSTALS; NEON 
20 BEAMS; NITROGEN 14 BEAMS; ORIENTATION; PHOSPHO- 
RUS 31 BEAMS; POINT DEFECTS 


17138 (INIS-SU-144/A, pp. 125) Application of amplitude- 
dependent internal friction technique for studying radiation 
changes in monocrystal dielectrics. Chernov, |.P.; Botaki, A.A.; 
Chakhlov, B.V. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel'skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 1 fig. DIELECTRIC MATERIALS/internal friction; DI- 
ELECTRIC MATERIALS/physical radiation effects; CRYSTAL 
DEFECTS; DEFORMATION; MONOCRYSTALS; POTASSIUM 
CHLORIDES; STRAIN AGING; X RADIATION 


17139 (Jue+2165) Neutron diftraction experiments and 
measurement of the specific resistance for the investigation of 
the crystal field ground states in rare earth hexaborides. 
Neuhaus, W. Kernforschungsanlage Juelich GmbH (Germany, 
F.R.). Inst. fuer Festkoerperforschung. Nov 1987. 102p. (in Ger- 
man). Order Number DE90749041. Available from NTIS (US Sales 
Only), PC AO6/MF A01. 

By means of magnetic neutron scattering and resistivity mea- 
surements the rare earth hexaborides Ce,yLa;_,Be, PrxLa;_.Be 
and Nd,La,_,Bg were investigated to determine the splitting of the 
crystal field ground states in the magnetically ordered state. In all 
three systems a splitting of the ground state was observed which 
amounts to about 2 meV in the full compounds (x=1). In diluted 
systems (x<1) the splitting is reduced, as the 4f-electron interac- 
tion is diminished as a consequence of an enlarged average 
4f-electron distance. In case of PrBg and NdBe we were able to 
establish the dispersive character of the splittings which indicates 
the collective origine of the excitations (magnons). (orig.). 


17140 (KCP-613-4173) Modification of the logic and con- 
trol system for the 80-ounce injection molding machine: Final 
report. Domer, G.A. Allied-Signal Aerospace Co., Kansas City, MO 
(USA). Kansas City Div. Jan 1990. 46p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00613. Order Num- 
ber DE90006399. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The modification of the hydraulic logic and control system for the 
80-ounce injection molding machine in the Molding and Machining, 
Plastics, department was required to allow production of near net 
size thick-walled parts and machining stock from high-shrinkage 
materials while retaining the original logic for standard product. The 
control system that was developed allows the new capability of 
open clamp injection. This capability will replace the present 
method of purchasing machining stock from an outside source. The 
control system was implemented with a Giddings & Lewis Pro- 
grammable Industrial Computer 409 (G&L PiC 409). Hydraulic 
modifications included adding Vickers servo valves, an Inductosyn 
position transducer, and MOOG pressure transducers to perform 
force and position control. The control system provides two capa- 
bilities, NORMAL and SERVO. The NORMAL mode is defined as 
operating the machine according to original design specifications. 
The SERVO mode is defined as operating the machine according 
to a recipe in open loop position control then in closed loop force 
control. The G&L PiC 409 controls the tasks of both modes. A se- 
lector switch determines the mode of operation (NORMAL or 
SERVO). The NORMAL mode uses the original hydraulic circuits, 





and the SERVO mode diverts fluid into the modified hydraulic cir- 
cuits. 11 figs. 


17141 (KCP-613-4223) Development of rework process tor 
SA1745 diodes: Final report. Stimetz, C.J. Allied-Signal 
Aerospace Co., Kansas City, MO (USA). Kansas City Div. Jan 
1990. 18p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00613. Order Number DE90006400. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

During manufacturing by a subcontractor, diodes were contami- 
nated with chlorine. The lack of lead wire failures indicated that 
stress corrosion cracking was not catalyzed by the chlorine con- 
tamination. Because no failures occurred, it was decided to rework 
the diodes. The goals of the rework process were to clean the 
diodes to minimize the chlorine left on the diodes and to plate the 
lead wires for corrosion protection and solderability. A rework pro- 
cess was developed which included an aqueous cleaning step, a 
plasma cleaning step in an argor/hydrogen plasma, and a barrel 
plating step which applied nickel and tin to the lead wires. These 
reworked diodes were tested for the required thicknesses of nickel 
and tin, for the adhesion of the plating using a vacuum bake test, 
for tension and fatigue of lead wires, and for the corrosion protec- 
tion of the lead wires. Corrosion testing was done by exposing the 
diodes to hydrogen chloride and water vapor in an enclosed con- 
tainer, which represented a worst-case scenario for the diodes. 
Normally, the adhesion bake test for tin-plated parts is done in air 
and on a sample basis. In this case, the tin oxidizes badly which 
leads to poor solderability. By performing the test in a vacuum, all 
diodes can be tested because the test is no longer a destructive 
test. 6 figs., 2 tabs. 


17142 (LA-UR-90-126) Bromotorm (CHBr3) — A very high- 
pressure shock-wave analyzer. McQueen, R.G.; Isaak, D.G. Los 
Alamos National Lab., NM (USA). 1989. 4p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
890812-65: American Physical Society topical conference on 
shock compression of condensed matter, Albuquerque, NM (USA), 
14-17 Aug 1989). Order Number DE90006485. Available from 
NTIS, PC AO2/MF AO1 - OSTI; GPO Dep. 

Bromoform, CHBr3, appears to radiate like a black body. This 
means that the amount of radiation emitted from the shock front is 
extremely sensitive to temperature and hence even more sensitive 
to pressure. This feature has been exploited to locate overtake 
waves in impact experiments. Heretofore, Bromoform was used 
only for making timing measurements. However, if its P, V, E, and 
T EOS are known it could be used as high-pressure analyzer. 
Measurements to determine the Hugoniot, the Grueneisen parame- 
ter, -, and its optical radiation characterization are described, and 
preliminary data are presented. 8 refs., 7 figs., 1 tab. 


17143 (N-90-10185) Mechanics of damping for fiber com- 
posite laminates including hygro-thermal effects. Saravanos, 
D.A.; Chamis, C.C. National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center. Apr 
1989. 28p. (NASA-TM-102329;E-5034;NAS—1.15:102329). Avail- 
able from NTIS, PC A03/MF A01. 

An integrated mechanics theory was developed for the modeling 
of composite damping from the micromechanics to the laminate 
level. Simplified, design oriented equations based on hysteretic 
damping are presented for on-axis plies, off-axis plies, and lami- 
nates including the effect of temperature, moisture, and interply 
hysteretic damping. The temperature rise within vibrating compos- 
ite laminates resulting from strain energy dissipation is also 
modeled, and their coupled hygro-thermo-mechanical response is 
predicted. The method correlates well with reported damping mea- 
surements. Application examples illustrate the effect of various ply, 
laminate, and hygro-thermal parameters on the overall damping 
pertormance of composite laminates. 


17144 (OH/RD-88-47-K) Photoelectrochemical and solid 
state investigations of sputtered lead oxide flims. Schumacher, 
L.C. Ontario Hydro Research Div., Toronto, ON (Canada). 10 Feb 
1989. 35p. (MICROLOG—89-04303). Available from PC Ontario Hy- 
dro Research Division, Records Clerk, Bldg. KR 107, 800 Kipling 
Ave., Etobicoke, ON, CAN M8Z 5S4; MF CANMET/TID, Energy, 
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Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $10.00 CAN; MF $10 CAN. 

To maximize the chances for success in producing economical 
Oz electrode materials, a rapid, routine and reproducible method 
must be employed to fabricate the materials in a readily characteri- 
zable form. It is important that the measured electrocatalytic 
properties of the material so formed be minimally influenced by the 
method of fabrication. As well, the fabrication technique must be 
flexible enough to permit controlled variation of crystal composition 
and stoichiometry throughout the film. Atomic sputtering readily ful- 
fills these conditions. Atomic sputtering has been employed to 
fabricate a new, thin (<59000 A) n-type semiconducting phase of 
lead oxide of approximate stoichiometry PbO; 59. Films 1200 to 
8800 A in thickness deposited in a 100% O2 plasma vacuum an- 
nealed 8 hours reproducibly exhibited indirect bandgaps of ~1.18 
eV, while films ~3200 A and vacuum annealed ~1 hr displayed 
higher bandgaps of ~1.30 eV. Films deposited in a 50:50 mixture 
of O2 and Nz resulted in an oxide displaying a bandgap of ~1.44 
eV. All films thicker than 4000 A required vacuum annealing at 
~250°C for periods of time > 2 hrs before any photoelectrochemi- 
cal response was observed. The lower bandgap oxide phases are 
stable in aqueous alkaline media over a narrow potential range of 
~0.20 V both in the dark as well as under chopped white light illu- 
mination. These fiims have been characterized using a variety of 
techniques including XPS, Auger, X-ray diffraction, impedance and 
photoelectrochemical spectroscopies. 


17145 (OH/RD—88-192-K) Preparation of high temperature 
superconductors. Balbaa, |.S.; Rosa, V. Da. Ontario Hydro Re- 
search Div., Toronto, ON (Canada). 28 Nov 1988. 16p. 
(MICROLOG—89-04314). Available from PC Ontario Hydro Re- 
search Division, Records Clerk, Bldg. KR 107, 800 Kipling Ave., 
Etobicoke, ON, CAN M8Z 5S4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC $10.00 CAN; MF $10 CAN. 

Potential applications of superconductors in the Ontario Hydro 
system appear more realistic with the discovery of high temperature 
superconductors (HTSC). Since the new HTSC are more complex 
than the metallic superconductors, and because their properties 
and therefore their performance depends on processing aspects of 
HTSC materials and devices which will be of potential benefit tot 
he corporation. This report summarizes the results of the work un- 
dertaken by the Utilization Section in the materials area of HTSC. 
Ceramic superconductors based on the yttrium-barium-copper ox- 
ide system were prepared consistently. Some of the properties of 
these materials were determined, analysed and compared to re- 
sults reported in the literature. Recommendations for future work in 
the materials area of HTSC are suggested. 16 refs., 11 figs. 


17146 (ORNU/ATD—21) Solid-state fluorescence above 
100°C: Application to high-temmerature laser thermometry. 
Allison, S.W. (Oak Ridge National Lab., TN (USA). Applied Tech- 
nology Div.); Cates, M.R.; Pogatshnik, G.J.; Bugos, A.R. Oak 
Ridge National Lab., TN (USA). Applied Technology Div. Jan 1990. 
9p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. Order Number DE90006422. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Rare-earth-doped phosphors that exhibit intense fluorescence 
well above 1000°C are discussed. This is a rare characteristic for 
solid-state materials. One immediate application for them is 
thermometry. For example, surface temperatures of rotating com- 
ponents, systems in hostile or restricted environments, and 
systems in environments with very high temperature backgrounds 
are measurable with phosphor thermographic methods. The sub- 
ject phosphors, Y203:Eu, LuPO,:Eu, YPO,:Eu, and LuPO,:Dy, 
provide the capability to extend these methods to very high tem- 
peratures. The use of pulsed ultraviolet laser activation of these 
phosphors leads to numerous practical application possibilities. The 
phosphor characteristics and various fluorescent decay times vs 
temperature are shown, and of their high-temperature applications 
are discussed. 7 refs., 6 figs. 


17147 (PB-90-125097/XAB) Application of fiber-reinforced 
plastic rods as prestressing tendons in concrete structures. 
Final . Mattock, A.H.; Babaei, K. Washington Univ., Seattle, 
WA (USA). Aug 1989. 58p. Available from NTIS, PC A04/MF A01. 
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The study is concerned with the possibility of utilizing 
fiber-reinforced plastic rods as prestressing tendons, in place of tra- 
ditional steel tendons, in elements of prestressed-concrete bridges 
exposed to corrosive environments. A survey was made of avail- 
able information on the behavior characteristics of fiber-reinforced 
plastic tension elements and, in particular, those of glass-fiber- 
reinforced (GFR) tension elements. Also, an analytical study was 
made of the flexural behavior of concrete elements prestressed by 
GFR tendons. Based on the analytical study and on the survey of 
available information, an assessment is made of the impact on the 
design of prestressed-concrete members if GFR tendons are used. 
Some prelininary design recommendations are made, together 
with proposals for research needed before GFR prestressing ten- 
dons should be used in practice. Four GFR tendons with Con-Tech 
Systems anchorages were tested, the primary variable being the 
embedded length of the GFR rods in the anchorages. All the 
tendons failed by the rods pulling out of the anchorages. For em- 
bedded lengths of 15.2 in or greater, the failure loads were 90% of 
the advertised tendon strength of 220 ksi, or about 100% of the 
guaranteed tensile strength of 197 ksi (60 kKN/rod). 


17148 (PB-90-853391/XAB) Corrosion-resistant coatings. 
January 1980-October 1989 (Citations from World Surface 
Coatings Abstracts). Report for January 1980-October 1989. 
National Technical Information Service, Springfield, VA (USA). Dec 
1989. 126p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—86-858669. 

This bibliography contains citations conceming anticorrosive 
protective coatings. Patents include surface treatments, paints, an- 
tistatic coatings, silicate coatings, fatty acids, organic and inorganic 
materials, and techniques for applying various coatings. Citations 
concerning epoxy coatings, acrylic and acrylate coatings, urethane 
coatings, and water-borne coatings are excluded and examined in 
separate bibliographies. (This updated bibliography contains 306 
citations, 230 of which are new entries to the previous edition.) 


17149 (PB-90-853417/XAB) Mineral fillers in plastics and 
elastomers. June 1987-November 1989 (Citations from the 
Rubber and Plastics Research Association data base). Report 
for June 1987-November 1989. National Technical Information 
Service, Springfield, VA (USA). Dec 1989. 118p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB—88-869508. 

This bibliography contains citations concerning the utilization of 
such mineral fillers as talc, calcium carbonate, clay, wollastonite, 
mica, silica, and boron in plastics and elastomers. Mechanical, 
electrical, and tribological properties relative to flexural strength, 
abrasion resistance, heat stability, impact resistance, electrical con- 
ductivity, chemical resistance, dimensional stability, and flame 
retardancy are considered. Effects of molding on mineral filled 
plastics and elastomers, and applications in electrical, electronic, 
and automotive industries are also included. (This updated bibliog- 
raphy contains 178 citations, 89 of which are new entries to the 
previous edition.) 


17150 (PB-90-854209/XAB) Bonding of teflon to metals. 
January 1973-November 1989 (Citations from the Rubber and 
Plastics Research Association data base). Report for January 
1973-November 1989. National Technical Information Service, 
Springfield, VA (USA). Dec 1989. 127p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB—89-858419. 

This bibliography contains citations concerning the adhesion of 
teflon to metal. Adhesion strength, bond mechanisms, and the ef- 
fects on friction and lubrication are discussed. Metal films applied 
to teflon products and teflon films joined to metal are discussed. 
Joining processes, surface treatments, and reasons for failure are 
examined. Applications discussed include bearings, pipe linings, 
and bridge coatings. (This updated bibliography contains 253 cita- 
tions, 131 of which are new entries to the previous edition.) 


17151 


(SERVSTR-211-3601) Chemical vapor deposition 
and photochemical vapor deposition of amorphous silicon 


photovoltaic devices: Final subcontract report, 1 May 1984-30 
April 1988. Baron, B.N. (Delaware Univ., Newark, DE (USA). Inst. 
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of Energy Conversion); Rocheleau, R.E.; Hegedus, S.S. Solar En- 
ergy Research Inst., Golden, CO (USA); Delaware Univ., Newark, 
DE (USA). Inst. of Energy Conversion. Nov 1989. 88p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC02-83CH10093. XB-4-040601. Order Number DE89009510. 
Available from NTIS, PC AO5/MF A01 - OSTI. 

The objectives of this research were to study, develop and as- 
sess chemical and photochemical vapor deposition as alternate 
deposition methods for the fabrication of amorphous silicon thin-film 
photovoltaic solar cells to meet the performance and cost goals of 
the National Photovoltaics Program. 53 refs., 37 figs., 18 tabs. 


17152 (UCRL-100755) Evaluating a glass surface pro- 
duced by ductile grinding. Blaedel, K.L.; Davis, P.J. Lawrence 
Livermore National Lab., CA (USA). 24 Apr 1989. 12p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-8904259-2: American Society for Precision Engineering 
spring conference, Tucson, AZ (USA), 25-27 Apr 1989). Order 
Number DE90006782. Available from NTIS, PC AO3/MF A01 - 
OSTI. 

“Ductile grinding” results in very smooth, specular surfaces and 
in many ways similar to polished surfaces. Our hypothesis is that 
the subsurface is also similar to that produced by polishing. To test 
this hypothesis, a set of surfaces of glass (BK7) was fabricated by 
ductile grinding, another set by polishing and then the sets were 
compared. Three techniques are used to evaluate the glass sur- 
faces: rate of etch, indentation and laser damage threshold. 
Although all the evaluations are not yet complete, these three tech- 
niques indicate little difference between the subsurfaces. No cracks 
(on the order of a micron or more) were detected of the kind that 
usually accompanies conventional bound abrasive grinding. 7 figs. 


17153 Potential induced structural transformations of FCC 
metal surfaces in electrolyte. Ross, P.N. (Lawrence Berkeley 
Lab., CA (USA)). pp. 93 of 50th Anniversary 1938/1988: Division 
of Analytical Chemistry newsletter, Spring 1989. American Chemi- 
cal Society, Washington, DC (US) (1989). (CONF-8904148-: 
Symposium on photochemical and electrochemical surface sci- 
ence: microstructural probes of electrode processes, Dallas, TX 
(USA), 9-14 Apr 1989). 

Experimental methodology for direct (nonelectrochemical) deter- 
mination of the structure of single crystal electrodes by ex-situ 
LEED of facile potential dependent transformations of surface 
structure is complicated by impurity adsorption and emersion 
chemistry. Nonetheless, it is shown that with the use of very pure 
electrolytes of selected composition one can study potential depen- 
dent processes such as ion adsorption and surface reconstruction 
with meaningful results. Potential induced compressive reconstruc- 
tions of the bulk termination (1X1) structure of both the Au(100) 
and (111) surfaces were observed. An understanding of the driving 
force for reconstruction was developed based on the charge density 
at the metal surface. Based on this concept, it will be shown that 
the (110) faces of most FCC metals should become reconstructed 
to the (2X1) missing row structure at potentials cathodic to their 
pzc. Such a structural change has been suggested as the explana- 
tion for the anomalous hysterisis in the capacity curve of Ag(110). 


17154 Laser Raman _ spectroelectrochemical studies of 
metal corrosion and passivation in aqueous environments. 
Melendres, C.A. (Argonne National Lab., IL (USA)); Tipton, T.; 
Paden, W.; Ruther, W. pp. 93 of 50th Anniversary 1938/1988: Divi- 
sion of Analytical Chemistry newsletter, Spring 1989. American 
Chemical Society, Washington, DC (US) (1989). (CONF-8904148-: 
Symposium on photochemical and electrochemical surface sci- 
ence: microstructural probes of electrode processes, Dallas, TX 
(USA), 9-14 Apr 1989). 

The utility of laser Raman spectroscopy for the study of anodic 
corrosion and passivation films on metals will be demonstrated. 
The technique has been used to determine the composition of 
corrosion films on iron and nickel in several aqueous solutions as a 
function of pH. A bilayer film was found on iron in acid phosphate 
solutions, with the main component of the film (the inner layer) be- 
ing Fe3(PO,)o x 8H,0. In alkaline solutions Fe3O, was observed 
with PO,= most probably incorporated into the film. The surface 
film on nickel in the region of secondary passivity in near neutral 
and alkaline solutions was identified to be a form of hydrous NiO2. 
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Various formulations for the higher oxide of nickel yielded similar 
Raman spectra indicating that they basically have the same struc- 
ture. Extension of the technique for investigations in 
high-temperature aqueous environments will be discussed and ex- 
perimental facilities for this type of work will be illustrated. 


17155 Freshwater alteration of basaltic glass, Hanauma 
Bay, Oahu, Hawaii: A natural analogue for the alteration of 
borosilicate glass in fresh water. . Cowan, R. (New Mexico 
Univ., Albuquerque, NM (USA). Dept. of Geology); Ewing, R.C. pp. 
1001 of Scientific basis for nuclear waste management XiIl. Lutz, 
W.; Ewing, R.C. Materials Research Society, Pittsburgh, PA (1989). 
(CONF-881066—: 12. international symposium on the scientific ba- 
sis for nuclear waste management, Berlin (Germany, F.R.), 10-13 
Oct 1988). 

The authors describe alteration (fresh water) products (palago- 
nite and zeolites) of a 12,000-28,000 year old basaltic glass from 
Hanauma Bay, Hawaii, examined by electron microprobe analysis, 
scanning selectron microscopy, and X-ray diffraction analysis. The 
palagonite, O to 300 microns thick, is depleted in Si, Al, Ca, Na, 
and K and enriched in Ti and Fe. Ca-rich zeolites are associated 
with palagonite that is slightly more depleted in Ca; all samples 
contain zeolites and low Al-palagonite. The rate of palagonitization 
(0.002-0.005 volume percent/year) is less than the experimentally 
predicted rate for basalt glasses due to the episodic presence of 
the percolating groundwater. The Si/Al ratio of the zeolites de- 
creases with increasing pH of the groundwater as it passes 
through the vertical section. Zeolite paragenesis is (first to last): 
analcime (NaAlSizOgH2O), phillipsite -(1/2 Ca, Na,  K) 
(AlgSisQO16)6H2O0], chabazite (CaAloSizO;66H20). 


17156 The type conversion of crystalline rho-CulnSe, due 
to the deposition of CdS. Matson, R.J. (Solar Energy Research 
Inst., Golden, CO (USA)); Noufi, R.; Bachmann, K.J.; Cahen, D. 
pp. 572 of Ternary and multinary compounds. Deb, S.K.; Zunger, 
A. Materials Research Society, Pittsburgh, PA (1987). DOE Con- 
tract AC02-83CH10093. (CONF-8609160-: 7. international 
conference on ternary and multinary compounds, Snowmass, CO 
(USA), 10-12 Sep 1986). 

The deposition of CdS onto single-crystal p-CulnSe2 (at a sub- 
Strate temperature of 200°C) results in a CulnSe2 homojunction 
rather than the expected heterojunction. This occurs because the 
top layer of CulnSe2 undergoes a type conversion during the CdS 
deposition. Junction depths, varying from 1 to 9 um, correlated well 
with the free carrier concentration. of the sample crystals. The junc- 
tion depths were measured by electron-beam-induced current 
(EBIC) linescans of the cleaved junctions and were corroborated 
by quantum efficiency measurements. This phenomenon is of inter- 
est because it could be relevant to an understanding of thin-film 
CdS/CulnSez solar cell devices in which homojunctions are also 
observed. All the materials deposited to date (CdS, Cd, Au, and 
Mo) have resulted in type conversion of the CuilnSe.. In this paper 
the authors present the experimental evidence for this type conver- 
sion and identify possible defect chemical origins. 


17157 Diamond growth in a microwave plasma. Hsu, W.L. 
(Sandia National Labs., Livermore, CA (USA)); Tung, D.M. pp. 935 
of The Electrochemical Society Spring meeting (extended ab- 
stracts). The Electrochemical Society, Pennington, NJ (1989). 
(CONF-890518—-: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 

The authors describe diamond crystals and polycrystalline films 
grown in a microwave plasma system. A 2.45 BHz, 1 kW mi- 
crowave source was used to supply power to a stainless steel 
cylindrically symmetric cavity. A mixture of hydrogen and methane 
gas was used as the working gas. With proper control of gas pres- 
sure a discharge can be formed situated right above the substrate. 
An auxiliary heating unit was used to control the substrate temper- 
ature independent of the other operating parameters. Diamond 
deposits were performed on Si (111) substrates. Typical operating 
conditions were: total pressure of 40 Torr, hydrogen to methane 
mix at 200 to 1 (by flow), and flow rate of 200 ml/min at STP. 


17158 Carrier mobilities and lifetimes in PECVD and natural 
diamond photoconductors. Pan, L.S. (Stanford Synchrotron Ra- 
diation Lab., P.O. Box 4349, Bin 99, Stanford, CA (US)); Pianetta, 


P.; Kania, D.R.; Landen, O.L.; Ravi, K.V. pp. 935 of The Electro- 
chemical Society Spring meeting (extended abstracts). The 
Electrochemical Society, Pennington, NJ (1989). (CONF-890518—: 
175. meeting of the Electrochemical Society, Los Angeles, CA 
(USA), 7-12 May 1989). 

Insulating diamond is a promising material for many electronic 
applications. It is known that natural type Ila diamond has high car- 
rier mobilities and saturation velocities, high dark resistivity, high 
dielectric breakdown strength, and high thermal conductivity. By 
looking at the photoconductive response of PECVD (plasma en- 
hanced chemical vapor deposition) polycrystalline diamond films, 
the authors measured carrier mobilities and lifetimes in this new 
form of diamond. They describe these measurements in this paper. 


17159 P-type diamond stripper foils for tandem ion acceler- 
ators. Phelps, A.W. (Diamond Materials Institute, Inc., State 
College, PA (US)); Koba, R. pp. 935 of The Electrochemical Society 
Spring meeting (extended abstracts). The Electrochemical Society, 
Pennington, NJ (1989). (CONF-890518—: 175. meeting of the Elec- 
trochemical Society, Los Angeles, CA (USA), 7-12 May 1989). 

The authors are developing a stripper foil composed of a p-type 
diamond membrane. This diamond stripper foil should have a sig- 
nificantly longer lifetime than any conventional stripper foil material. 
To be useful for stripper foils, the boron-doped blue diamond films 
must be thinner than 0.8 um and pore-free. Two methods are com- 
pared for their ability to achieve a high nucleation areal density on 
a W substrate. Some W substrates were first coated with think 
layer of boron (<20 nm) in order to enhance nucleation. Other W 
substrates were scratched with submicron diamond particles. A 
schematic diagram of the stripper foil is shown. Stripper foils were 
created by etching away the central area of W substrates. The dia- 
mond membrane was then supported by an annulus of W. 
Tungsten was selected as a ring-support material because of its 
high electrical and thermal conductivity, relatively low thermal ex- 
pansion, and proven suitability as a substrate for diamond CVD. 
Warping or fracture of the diamond film after substrate etch-back 
was investigated. 


17160 Doping studies of InSb and InAs, _,Sb, prepared by 
metal organic chemical vapor deposition. Biefeld, R.M. (Sandia 
National Labs., Albuquerque, NM (USA)); Kurtz, S.R.; Fritz, IJ. pp. 
935 of The Electrochemical Society Spring meeting (extended ab- 
stracts). The Electrochemical Society, Pennington, NJ (1989). 
(CONF-890518—: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 

InAs;_,Sb,/InSb strained-layer superiattices (SLS’s) have been 
proposed for use as long wavelength detectors in the 8-12 micron 
range. Bandgap reduction is achieved when the alloy is under ten- 
sion. The preparation of crack- and dislocation-free InAs, _,Sb,/ 
InSb SLS’s was achieved by metal-organic chemical vapor deposi- 
tion on compositionally graded InAs,_,Sb, buffer layers. Infrared 
response has been demonstrated for these SLS’s in the 8-12 um 
region. Fabrication of a photodiode is an important step in the de- 
velopment of a new infrared material. The preparation of a grown 
p-n junction diode requires controlled doping of the InAs; _,Sb.,/ 
InSb SLS. In order to controllably dope these SLS'’s it is necessary 
to find suitable dopant sources. Several n- and p-type dopant 
sources have been investigated. These include diethyizinc, 
dimethylcadmium, hydrogen selenide, silane, dimethyttellurium, and 
diethyltellurium. The authors discuss how the results of these dop- 
ing experiments have allowed them to control the doping levels in 
the InAs; _,Sb,/InSb SLS’s with enough precision to produce the 
first InAsSb photodetector by MOCVD. 


17161 Recent advances in the use of optical second har- 
monic generation to probe thin film deposition processes. 
Richmond, G.L. (Oregon Univ., Eugene, OR (USA). Chemical 
Physics Inst.); Shannon, V.L.; Koos, D.A.; Robinson, J.M. pp. 935 
of The Electrochemical Society Spring meeting (extended ab- 
stracts). The Electrochemical Society, Pennington, NJ (1989). 
(CONF-890518—: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 

In the experiments described here, a correlation between the di- 
rectional anistropy of the nonlinear optical response of single 
crystal electrodes and the physical structure of the interfacial re- 
gion is sought. The systems investigated include various metals 


ERA Vol. 15, No. 7 209 





36 MATERIALS 
3606 Other Materials 


electrodeposited by underpotential deposition on single crystal sur- 
faces of silver, copper, and gold. A comparison of these results 
with those obtained by emersion techniques and x-ray grazing inci- 
dence measurements are discussed. Specific attention is paid to 
the results for thallium underpotential deposition on the (111) faces 
of these noble metals in an effort to understand the long range 
ordering and interaction of these overlayers with the substrate sur- 
face. Since optical resonance effects between the incident or SH 
light and electronic transitions in the metal and overlayer can play 
an important role in the anisotropic response, correlations between 
these optical measurements and the electronic structure of the in- 
terface are discussed. The presentation includes a discussion of 
time resolved second harmonic generation measurements during 
the deposition and removal of thin metallic overlayers on the noble 
metal surfaces. 


17162 inAsSb for IR detection at 12 um. Dawson, L.R. (San- 
dia National Labs., Albuquerque, NM (USA)). pp. 935 of The 
Electrochemical Society Spring meeting (extended abstracts). The 
Electrochemical Society, Pennington, NJ (1989). (CONF-890518—: 
175. meeting of the Electrochemical Society, Los Angeles, CA 
(USA), 7-12 May 1989). 

The authors report the molecular beam epitaxial (MBE) growth of 
InAsSb alloys and superlattices on InSb substrates with intervening 
buffer layers designed to provide a lattice match to the SLS. Effi- 
cient incorporation of As is achieved by using an As2 (thermally 
cracked) source in conjunction with an Sb2 source at growth tem- 
perature of 425-450°C. At these temperatures desorption of excess 
Sb from the surface is limited and careful control of the Sb:in ratio 
is required. Even though the growth temperature is quite near the 
melting point of the alloys involved (525-550°C), TEM reveals 
abrupt, planar interfaces in superlattices with layer thicknesses less 
than 150 A. Undoped InSb layers are very pure, with n(77K) — 1 x 
10'* cm- and (77K) -280,000 cm?V-'sec—'. Doping is easily 
controlied up to — 10'® using Be and PbSe. The entire structure 
(bufter plus SLS) is in tension with respect to the parent substrate, 
leading to extensive cracking for conventional buffer layers. More 
complex buffers, designed to more effectively relax the material to 
its equilibrium lattice constant, are used to solve this cracking prob- 
lem. InAsSb SLSs grown on such buffer layers are crack-free and 
show marked reduction in dislocation density relative to that of the 
buffer layer. FTIR measurements made on SLSs with different 
compositions and differing amounts of strain in the active regions 
show optical absorption that is strain-shifted to wavelengths be- 
yond X¢ for bulk alloys, with substantial absorption beyond 12 um. 


17163  Ellipsometric and quartz-crystal microbalance mea- 
surements during the electrochemical growth of polyaniline 
films. Rishpon, J. (Los Alamos National Lab., NM (USA). Electron- 
ics Div.); Redondo, A.; Ticianelli, E.A.; Gottesfeld, S. pp. 935 of 
The Electrochemical Society Spring meeting (extended abstracts). 
The Electrochemical Society, Pennington, NJ (1989). (CONF- 
890518-: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 

The application of nonelectrochemical in situ techniques for the 
characterization of films electrochemically grown on metal elec- 
trodes can supply valuable information. In this study of the growth 
and the electrochemical conversion of conducting polymer (CP) 
films, the authors have applied in situ optical measurements to 
complement the electrochemical data. More recently, they added 
the capability of in situ quartz crystal microbalance (QCMB) mea- 
surements during the growth of CP films. The two methods are 
complementary in that the optical tool gives information on the 
overall thickness of the layer grown and on the optical properties 
(from which information on space filling can also be extracted), 
whereas the QCMB provides information on the overall mass of 
the CP layer grown. 


17164 Size selective monomolecular assemblies: Structure, 
characterization, and interfacial reactivity. . Widrig, C. (lowa 
State Univ. of Science and Technology, Ames, IA (USA). Dept. of 
Chemistry); Chung, C.; Cihal, C.; Porter, M. pp. 935 of The Elec- 
trochemical Society Spring meeting (extended abstracts). The 
Electrochemical Society, Pennington, NJ (1989). (CONF-890518-: 
175. meeting of the Electrochemical Society, Los Angeles, CA 
(USA), 7-12 May 1989). 
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This presentation examines approaches for the fabrication of 
monomolecular assemblies which regulate heterogeneous electron- 
transfer primarily by size selectivity. The performance and 
structural characteristics of these films, which were constructed by 
the self-assembly of mixtures of thiolated cyclodextrins and n-alkyl 
thiols, and by the skeletonizationo of n-alkyl thiols monolayers at 
Au and Ag were examined by a variety of surface probes, including 
infrared reflection spectroscopy, scanning tunneling microscopy, 
optical ellipsometry, and contact angle measurements. Infrared re- 
flection spectroscopy provided details regarding the molecular 
composition, orientation, and reflective thickness of the films. Scan- 
ning tunneling microscopy, coupled with metal deposition and 
chemical etching techniques, was used as a probe of the structural 
defects in the films as a function of adsorbate and substrate com- 
position, and of the substrate roughness. 


17165 Scanning tunneling microscopy of copper electrode- 
posited in the presence of benzotriazole. Armstrong, M.J. 
(Lawrence Berkeley Lab., CA (USA)); Muller, R.H. pp. 935 of The 
Electrochemical Society Spring meeting (extended abstracts). The 
Electrochemical Society, Pennington, NJ (1989). DOE Contract 
AC03-76SF00098. (CONF-890518—: 175. meeting of the Electro- 
chemical Society, Los Angeles, CA (USA), 7-12 May 1989). 

Applications of scanning tunneling microscopy (STM) to electro- 
chemical metal deposition and oxidation have been reported by 
several researchers. In the present work, the effect of benzotria- 
zole (BTA) on the topography of Cu deposited on a Pt <111> 
single crystal surface under potential control was investigated with 
STM. The surfaces of the Cu deposits were continuously scanned 
with the tunneling probe during deposition. In the presence of BTA 
the initial monolayer of Cu was detected. 


17166 Cd,_,Zn,Te thin films prepared by a two-stage pro- 
cess utilizing electrodeposition. Basol, B.M. (international Solar 
Electric Technology, Inglewood, CA (USA)); Kapur, V.K.; Kullberg, 
R.C.; Mitchell, R.L. pp. 1671 of Twentieth IEEE photovoltaic spe- 
cialists conference, 1988. IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880965—: 20. IEEE photovoltaic specialists confer- 
ence, Las Vegas, NV (USA), 26-30 Sep 1988). 

The two-state process is used to prepare ZnTe and CdTe layers 
and Cd, _,Zn,Te (0<x<1) thin films of various compositions. Extrin- 
sic doping of these films is demonstrated. The two-stage technique 
involves depositing thin films of the elemental components of the 
compound (Cd, Zn and Te) in the form of stacked layers and reac- 
tion of these layers in an inert atmosphere. The structural, optical 
and electrical characteristics of the films obtained by this technique 
are presented. Solar cells using these films are demonstrated. 


17167 Deposition of CulnSe2 by the hybrid sputtering-and- 
evaporation method. Rockett, A. (Illinois Univ., Urbana, IL (USA). 
Coordinated Science Lab.); Lommasson, T.C.; Yang, L.C.; Talieh, 
H.; Campos, P.; Thornton, J.A. pp. 1671 of Twentieth IEEE photo- 
voltaic specialists conference, 1988. IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880965-: 20. IEEE photovoltaic 
specialists conference, Las Vegas, NV (USA), 26-30 Sep 1988). 

The initial results of experiments characterizing CulnSe2 deposi- 
tion by a _ hybrid sputtering-and-evaporation technique are 
presented. The method is demonstrated to yield films with compo- 
sitions and structural properties comparable with those commonly 
accepted for polycrystalline CulnSe2 over a large composition 
range at growth temperatures up to 450°C. Film compositions are 
uniform to with +-1 atomic percent and nonuniformities can be di- 
rectly related to the deposition geometry. The Se flux is shown to 
play a major role in determining both the Se and the In contents of 
the films at elevated temperatures. The substrate properties also 
strongly affect the film composition. Layers deposited on sputtered 
Mo surfaces exhibit a lower In content than films on glass at all 
temperatures examined. Cu, In, and Se diffusion into the column 
boundaries of the Mo substrates was observed at all growth tem- 
peratures. 


17168 Thermal buckling of silicon sheet. Tsai, C.T. (Kentucky 
Univ., Lexington, KY (USA)); Dillon, O.W. Jr.; DeAngelis, R.J. pp. 
1671 of Twentieth IEEE photovoltaic specialists conference, 1988. 
IEEE Service Center, Piscataway, NJ (1988). (CONF-880965—: 20. 





IEEE photovoltaic specialists conference, Las Vegas, NV (USA), 
26-30 Sep 1988). 

In silicon ribbon growth processes, buckling due to thermal 
stresses is the major limitation to growing wide ribbon. Results of 
buckling analyses for three closely related thermal profiles are dis- 
cussed. It is found that a wide variety of responses are to be 
expected because there is no external force driving any particular 
mode shape. 


17169 Diamonds in the chemical products of detonation. 
Greiner, N.R. (Los Alamos National Lab., NM (USA)). Preprints of 
Papers, American Chemical Society, Division of Fuel Chemistry 
(USA), 34(2): 527-534 (1989). (CONF-8904168—: Symposium on 
diamonds derived from fuels: diagnostics for diamond CVD, Dallas, 
TX (USA), 9-14 Apr 1989). 

Diamonds have been found among the solid carbonaceous 
chemical products of high-explosive detonations. Explosives are 
fuel-oxidizer systems premixed on a molecular scale. This talk 
discusses some aspects of the chemical and hydrodynamic envi- 
ronment in which these diamonds form and some characteristics of 
the diamonds recovered. Diamonds have been recovered from det- 
onations of composite explosives composed of trinitrotoluene (TNT) 
mixed with other powdered solid explosives, such as cyclo- 
trimethylenetrinitramine (RDX), triaminotrinitrobenzene (TATB), 
ammonium nitrate (AN), and nitroguanidine (NQ). The detonations 
were carried out in a 1.5-m® tank, usually filled with 1 atm of Ar 
gas. Other explosive composites and one-component explosives 
have also been investigated. The diamonds have been character- 
ized by transmission electron microscopy, x-ray diffraction, and 
various chemical means. 


17170 Chemical vapor deposition of hydrogenated amor- 
phous silicon from disilane. Bogaert, R.J. (Delaware Univ., 
Newark, DE (USA). Dept. of Chemical Engineering); Russell, 
T.W.F.; Klein, M.T.; Rocheleau, R.E.; Baron, B.N. Journal of the 
Electrochemical Society (USA), 136(10): 2960-2967 (Oct 1989). 

The authors describe hydrogenated amorphous silicon (a-Si:H) 
thin films deposited at growth rates of 1 to 30 A/s by chemical va- 
por deposition (CVD) from disilane source gas at 24 torr total 
pressure in a tubular reactor. The effects of substrate temperature 
and gas holding time (flow rate) on film growth rate and effluent 
gas composition were measured at temperatures ranging from 
360° to 485°C and gas holding times from 3 to 62s. Effluent gases 
determined by gas chromatography included silane, disilane and 
other higher order silanes. A chemical reaction engineering model, 
based on a silylene (SiH2) insertion gas phase reaction network 
and film growth from both SiH2 and high molecular weight silicon 
species, Si,H2,, was developed. The model predictions were in 
good agreement with experimentally determined growth rates and 
effluent gas compositions. 


17171 The use of metalorganics in the preparation of sem- 
conductor materials. Manasevit, H.M. (TRW inc., Space and 
Technology Group, Redondo Beach, CA (US)); Hewitt, W.B.; Nel- 
son, A.wJ.; Mason, A.R. Journal of the Electrochemical Society 
(USA), 136(10): 3070 (Oct 1989). 

The authors describe boron-arsenic and boron-phosphorus films 
grown on Si, sapphire, and silicon-on-sapphire (SOS) by pyrolyzing 
Group Ill alkyls of boron, i.e., trimethylborane (TMB) and triethylbo- 
rane (TEB) in the presence of AsH3 and PH3, respectively, in a Ho 
atmosphere. No evidence for reaction between the alkyls and the 
hydrides on mixing at room temperature was found. The films were 
predominantly amorphous. The ‘ilm growth rate was found to 
depend on the concentration of alkyl boron compound and was es- 
sentially constant when TEB and AsH3 were pyrolyzed over the 
temperature range of 550°-900°C. The films were found to contain 
mainly carbon impurities (the amount varying with growth tempera- 
ture), some oxygen, and were highly stressed and bowed on Si 
substrates, with some crazing evident in thin (2 um) B-P and thick 
(5 um) B-As films. The carbon level was generally higher in films 
grown using TEB as the boron source. Films grown from PH3 and 
TMB showed a higher carbon content than those grown from AsHg 
and TMB. Based on their B/As and B/P ratios, films with nominal 
compositions By2_;6As2P and B,,_13P were grown using TMB 
as the boron source. 
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17172 (ANL/ACL-89/6) Analytical Chemistry Laboratory 
progress report for FY 1989. Green, D.W.; Heinrich, R.R.; 
Graczyk, D.G.; Lindahl, P.C.; Erickson, M.D. Argonne National 
Lab., IL (USA). Dec 1989. 52p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. Order Number 
DE90006024. Available from NTIS, PC A04/MF A01; OSTI; INIS; 
GPO Dep. 

The purpose of this report is to summarize the activities of the 
Analytical Chemistry Laboratory (ACL) at Argonne National Labora- 
tory (ANL) for Fiscal Year 1989 (October 1988 through September 
1989). The Analytical Chemistry Laboratory is a full-cost-recovery 
service center, with the primary mission of providing a broad range 
of analytical chemistry support services to the scientific and 
engineering programs at ANL. In addition, the ACL conducts a re- 
search program in analytical chemistry, works on instrumental and 
methods development, and provides analytical services for govern- 
mental, educational, and industrial organizations. The ACL handles 
a wide range of analytical problems, from routine standard analy- 
ses to unique problems that require significant development of 
methods and techniques. 


17173 (DOE/ER/13671-3) [Spectroscopic and dynamical 
studies of highly energized small polyatomic molecules]: 
Technical progress report. Massachusetts Inst. of Tech., Cam- 
bridge, MA (USA). [1990]. 11p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-87ER13671. Order Number 
DE90006049. Available from NTIS, PC A03/MF A01 - OSTI. 

We have developed a new procedure to detect acetylene- 
vinylidene isomerization in stimulated emission pumping (SEP) 
spectra which we call spectral cross-correlation (SCC). SEP is 
used to access two disjoint sets of highly excited acetylene vibra- 
tional levels at an energy near the suspected isomerization 
threshold energy. In Part 2, we discuss a novel method for mea- 
suring the C-H bond energy in acetylene, Zeeman anti-crossing 
spectroscopy (ZAC) in which a magnetic field is used to tune a 
predissociated, optically inaccessible triplet level into resonance 
with an optically accessible singlet level. Parts 3 and 4 discuss 
“Large Amplitude Motion in Acetylene” and “Excited Electronic 
States of Acetylene” respectively. (JDL) 


17174 (EMR/CANMET-89-05126) Exploratory study on pre- 
vaporation membranes for removal of water from water-crude 
oll emulsions: Final report. Canada Centre for Mineral and 
Energy Technology, Ottawa, ON (Canada). 11 Jan 1989. 24p. Con- 
tract EMR 23440-7-9238/07SQ. (MICROLOG—89-051 26). Available 
from PC Canada Centre for Mineral and Energy Technology, Tech- 
nical Information Division, 562 Booth St., Room 20C, Ottawa, ON, 
CAN K1A 0G1; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

The main objective of this study was to explore the feasibility of 
removing water from oil/water and water/oil emulsions by means of 
prevaporation. Simulated oil/water and water/oil emulsions were 
prepared by mixing water and kerosene of various concentrations 
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and stabilized by adding sodium lauryl sulfate. Preliminary experi- 
ments were conducted on 12 membranes fabricated from two 
different materials. One membrane of each type of material was 
chosen for further work based on the results of preliminary tests, in 
which two different kinds of membranes, cellulose and polyvinylal- 
cohol, were used. All experiments were carried out under two 
different down-stream pressures and various temperatures. The 
tests showed clearly that permeation rate increases at increasing 
temperatures. It was demonstrated that over 97% of water can be 
recovered from synthetic oil emulsions. The results also proved 
that both cellulose and polyvinylalcohol membranes produced per- 
meates relatively free of oil even when the synthetic or crude oil 
emulsions had oil content higher than 90%. The study concluded 
that prevaporation was effective, but more extensive studies on 
various field oil emulsions with improved membrane material and 
systems were necessary due to the complex and site-specific char- 
acteristics of the actual field emulsions. 3 figs., 8 tabs. 


17175 (GSCan-P-84-24) The Geological Survey of Canada 
Radiocarbon Dating Laboratory. Lowdon, J.A. Geological Survey 
of Canada, Ottawa, ON (Canada). 1985. 24p. Order Number 
DE90613564. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The Radiocarbon Dating Laboratory of the Geological Survey of 
Canada began routine '*C age determinations in 1961 using a 2 
litre copper, proportional counter and CO. as the counting gas. 
This counter is operated routinely at a pressure of 2 atmospheres 
where the maximum dating limit is approximately 40 000 years us- 
ing the 4sigma criterion. In 1964 a 5 litre counter was put into 
operation. Routinely this counter is operated at a pressure of 1 at- 
mosphere where its dating limit is approximately 40 000 years. 
When operated at 4 atmospheres its age limit increases to about 
54 000 years. Organic samples are burned in a stream of oxygen 
and the COz released is purified on passage through a series of 
chemicals and traps. Inorganic samples are dissolved in phospho- 
ric acid. Up to the end of 1983 more than 3700 age determinations 
have been carried out on various types of sample material. Since 
1963 twenty-three Geological Survey of Canada Date Lists have 
been published. The Laboratory also carries out a program of 4C 
determinations of samples of known age for the purpose of as- 
sessing the accuracy of the method and learning more about the 
natural and man-made 'C distribution and circulation in nature. 


17176 (INCT-—2032/2/C/B) Extraction of uranium from wet 
process phosphoric acid in centrifugal and mixer-settler bat- 
teries. Poczynajlo, A.; Giers, M. institute of Nuclear Chemistry and 
Technology, Warsaw (Poland). 1986. 12p. (In Polish). Order Num- 
ber DE90615705. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Five stage countercurrent batteries were comparatively applied 
for the extraction of uranium from wet phosphoric acid (Chemical 
Works, Police) in semitechnical scale. As an extractant phase the 
0.16 M equimolar solution of mono- and dinonyiphenyolphosphoric 
acids in kerosene was used. The optimum hydrodynamic and 
extraction conditions for the batteries were found. Process efficien- 
cies of the apparatus were also determined. 5 refs., 5 figs., 2 tabs. 
(author). 


17177 (INCT—2033/2/C/B) Countercurrent backextraction of 
uranium from 0,16 M solution of nonyiphenylophosphoric 
acids in kerosene to 8 M industrial phosphoric acid. Giers, M.; 
Poczynajlo, A. Institute of Nuclear Chemistry and Technology, War- 
saw (Poland). 1986. 11p. (in Polish). Order Number DE90615706. 
— from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS. 

Five-stage batteries of centrifugal extractors or mixed-settlers 
were used for reextraction of uranium from the first extract on the 
semitechnical scale. Experimental distributions of uranium concen- 
tration in the batteries were compared with theoretical equilibrium 
distributions determined from McCabe-Thiele diagrams. The reex- 
traction efficiency of the batteries was found. 3 refs., 3 figs., 2 tabs. 
(author). 


17178 (INCT—2034/2/C/B) Model studies on precipitation of 
ammonium uranyl tricarbonate from kerosene solutions of di- 
(2-ethylhexyl) phosphoric acid and trioctylphosphine oxide. 
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Przybytniak, G.; Pinkas, K. Institute of Nuclear Chemistry and 
Technology, Warsaw (Poland). 1986. 15p. (in Polish). Order Num- 
ber DE90615707. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The results of the model studies on precipitation of uranium (6) 
from kerosene solutions of D2EHPA and TOPO, using ammonium 
carbonate are presented. The process product is uranium con- 
centrate in the form of ammonium uranyl __ tricarbonate 
(NH4)4[UO2(CO3)3]. The carried out investigations upon the effect 
of the process parameters concerning the precipitation of uranium 
can be used for the determination of data needed for scaling up the 
process to the pilot plant scale. 12 refs., 4 figs., 3 tabs. (author). 


17179 (INIS-BR-1804) Niobium electr sition from 
molten fluorides. Sartori, A.F. Sao Paulo Univ., SP (Brazil). Inst. 
de Quimica. 1987. 185p. (In Portuguese). Order Number 
DE90613678. Available from NTIS (US Sales Only), PC A09/MF 
A01 - OSTI; INIS. 

Niobium electrodeposition from molten alkali fluorides has been 
studied aiming the application of this technic to the processes of 
electrorefining and galvanotechnic of this metal. The effects of cur- 
rent density, temperature, niobium concentration in the bath, 
electrolysis time, substrate nature, ratio between anodic and ca- 
thodic areas, electrodes separation and the purity of anodes were 
investigated in relation to the cathodic current efficiency, electrore- 
fining, electroplating and properties of the deposit and the 
electrolytic solution. The work also gives the results of the conc- 
truction and operation of a pilot plant for refractory metals 
electrodeposition and shows the electrorefining and electroplating 
compared to those obtained at the laboratory scale. (author). 


17180 (INIS-mf-11574, pp. 66) Recent sedimentary _pro- 
cesses in the Gulf of Danzig: investigations of 2Pb, *°’Cs, 
14 and delta’®C. Erienkeuser, H. (Kiel Univ. (Germany, F.R.). 
Inst. fuer Kernphysik). Bergakademie, Freiberg (German Demo- 
cratic Republic). 1989. (In German). (CONF-8809444—: Freiberg 
isotope colloquium, Freiberg (German Democratic Republic), 6-10 
Sep 1988). In Synopses of the Freiberg 1988 isotope colloquium. 
Order Number DE90615634. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. SEDIMENTS/isotope dating; 
CARBON 12; CARBON 13; CARBON 14; CESIUM 137; LEAD 
210; SEDIMENTS 


17181 (INIS-mf-11574, pp. 10) Analysis of lead Isotopes in 
minerals from Central Europe. Bielicki, K.H. (Akademie der Wis- 
senschaften der DDR, Leipzig (German Democratic Republic). 
Zentralinstitut fuer Isotopen- und Strahlenforschung); Tischendorf, 
G. Bergakademie, Freiberg (German Democratic Republic). 1989. 
(In German). (CONF-8809444—: Freiberg isotope colloquium, 
Freiberg (German Democratic Republic), 6-10 Sep 1988). In Syn- 
opses of the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
AO1 - OSTI; INIS. 

Published in summary form only. MINERALIZATION/age 
estimation; LEAD ISOTOPES; MASS SPECTROSCOPY; MINER- 
ALIZATION 


17182 (INIS-mf-11574, pp. 11-12) Metallogenetic conclu- 
sions based on analyses of lead isotopes in minerals from 
Central Europe. Tischendorf, G. (Akademie der Wissenschaften 
der DDR, Potsdam (German Democratic Republic). Zentralinstitut 
fuer Physik der Erde); Bielicki, K.H. Bergakademie, Freiberg (Ger- 
man Democratic Republic). 1989. (In German). (CONF-8809444—: 
Freiberg isotope colloquium, Freiberg (German Democratic Repub- 
lic), 6-10 Sep 1988). In Synopses of the Freiberg 1988 isotope 
colloquium. Order Number DE90615634. Available from NTIS (US 
Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. MINERALIZATION/age estima- 
tion; LEAD ISOTOPES; MINERALIZATION 


17183 (INIS-mf-11574, pp. 20-21) Fractionation model of 
sulfur isotopes in Polish sulfur deposits in the submontane 
depression of the Carpathians. Kowalski, W. (Warsaw Univ. 
(Poland)); Parafiniuk, J.; Halas, S. Bergakademie, Freiberg (Ger- 
man Democratic Republic). 1989. (in German). (CONF-8809444—: 





Freiberg isotope colloquium, Freiberg (German Democratic Repub- 
lic), 6-10 Sep 1988). In Synopses of the Freiberg 1988 isotope 
colloquium. Order Number DE90615634. Available from NTIS (US 
Sales Only), PC AO6/MF AO1 - OSTI; INIS. 

Published in summary form only. SULFUR 32/isotope ratio; SUL- 
FUR 34/isotope ratio; GYPSUM; SULFUR 


17184 (INIS-mf-11574, pp. 23) Fossil hydrothermal sys- 
tems in granites of the southern Black Forest. Hoefs, J. 
(Goettingen Univ. (Germany, F.R.). Geochemisches Inst.); Simon, 
K. Bergakademie, Freiberg (German Democratic Republic). 1989. 
(In German). (CONF-8809444—: Freiberg isotope colloquium, 
Freiberg (German Democratic Republic), 6-10 Sep 1988). In Syn- 
opses of the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. DEUTERIUM/isotope ratio; 
OXYGEN 18/isotope ratio; DEUTERIUM; GRANITES; METAMOR- 
PHISM 


17185 (INIS-mf—11574, pp. 30) Fission track determinations 
in the northeastern part of the metamorphous bianket of the 
Sudety granites. Jarmolowicz-Szulc, K. (Geologischer Dienst, 
Warschau (Poland)). Bergakademie, Freiberg (German Democratic 
Republic). 1989. (in German). (CONF-8809444—: Freiberg isotope 
colloquium, Freiberg (German Democratic Republic), 6-10 Sep 
1988). In Synopses of the Freiberg 1988 isotope colloquium. Or- 
der Number DE90615634. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. APATITES/age estimation; 
TITANITE/age estimation; ZIRCON/age estimation; APATITES; FIS- 
SION TRACKS; GRANITES; NEUTRON DETECTION; TITANITE; 
ZIRCON 


17186 (INIS-mf—11574, pp. 31) Comments on the interpreta- 
tion of isotope ratios in minerals and rocks. Meinel, G. (VEB 
Geologische Erkundungen West (German Democratic Republic)). 
Bergakademie, Freiberg (German Democratic Republic). 1989. (in 
German). (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. OXYGEN ISOTOPES /isotope 
ratio; STRONTIUM ISOTOPES/isotope ratio; METAMORPHISM; 
MINERALS; PETROLOGY; ROCKS 


17187 (INIS-mf-11574, pp. 32) Comparison of the isotopic 
composition of crude oll hydrocarbons of Pliocene deposits in 
Azerbaidzhan and Turkmen parts of the Caspian sea. Asisow, 
T.S. (Azerbajdzhanskij Gosudarstvennyj Univ., Baku (USSR)); 
Gussejnsade, R.A. Bergakademie, Freiberg (German Democratic 
Republic). 1989. (In German). (CONF-8809444—: Freiberg isotope 
colloquium, Freiberg (German Democratic Republic), 6-10 Sep 
1988). In Synopses of the Freiberg 1988 isotope colloquium. Or- 
der Number DE90615634. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. HYDROCARBONS/isotope ra- 
tio; COMPARATIVE EVALUATIONS; HYDROCARBONS; 
PETROLEUM 


17188 (INIS-mf-11574, pp. 35) Model investigations of the 
formation of gas from crude oils. Maass, |. (Akademie der Wis- 
senschaften der DDR, Leipzig (German Democratic Republic). 
Zentralinstitut fuer Isotopen- und Strahlenforschung); Harting, P.; 
Muehle, K.; Schwarz, G. Bergakademie, Freiberg (German Demo- 
cratic Republic). 1989. (In German). (CONF-8809444—: Freiberg 
isotope colloquium, Freiberg (German Democratic Republic), 6-10 
Sep 1988). In Synopses of the Freiberg 1988 isotope colloquium. 
Order Number DE90615634. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. CARBON 13/isotope ratio; 
ETHANE/pyrolysis; METHANE/pyrolysis; ETHANE; PYROLYSIS; 
METHANE; PETROLEUM; TEMPERATURE DEPENDENCE; TIME 
DEPENDENCE 
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17189 (INIS-mf—1 1574, pp. 36) Isotopic composition of car- 
bon, sulphur, and n of heavy oils from the USSR. 
Mamchur, G.P. (AN Ukrainskoj SSR, Lvov (Ukrainian SSR). inst. 
Geologii i Geokhimii Goryuchikh Iskopaemykh); Szabo, Z.W.; 
Krouse, H.R. Bergakademie, Freiberg (German Democratic Repub- 
lic). 1989. (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. PETROLEUM/sotope ratio; 
CARBON 13; NITROGEN 15; PETROLEUM; SULFUR 34 


17190 (INIS-mf-11574, pp. 37) C and 0 variations in 
carbonates of plutonic and contact rocks of the Delitzsch plu- 
tonite complex. Nitzsche, H.M. (Akademie der Wissenschaften 
der DDR, Leipzig (German Democratic Republic). Zentralinstitut 
fuer Isotopen- und Strahlenforschung); Stiehil, G.; Wand, U.; Roel- 
lig, G. Bergakademie, Freiberg (German Democratic Republic). 
1989. (In German). (CONF-8809444—: Freiberg isotope colloquium, 
Freiberg (German Democratic Republic), 6-10 Sep 1988). In Syn- 
opses of the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. CARBON 13/isotope ratio; 
OXYGEN 18/isotope ratio; CARBONATES; PLUTONIC ROCKS 


17191 (INIS-mf-11574, pp. 40) Lead isotope evolution in 
the Rhodope region, Bulgaria. Amov, B. (Byigarska Akademiya 
na Naukite, Sofia (Bulgaria). inst. za Yadrena Izsledvaniya i Ya- 
drena Energetika); Arnaudov, V.; Paviova, M. Bergakademie, 
Freiberg (German Democratic Republic). 1989. (CONF-8809444—. 
Freiberg isotope colloquium, Freiberg (German Democratic Repub- 
lic), 6-10 Sep 1988). In Synopses of the Freiberg 1988 isotope 
colloquium. Order Number DE90615634. Available from NTIS (US 
Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. FELDSPARS/age estimation; 
GALENA/age estimation; FELDSPARS; GALENA; ISOTOPE RA- 
TIO; LEAD 204; LEAD 206; LEAD 207 


17192 (INIS-mf-11574, pp. 41) Rb-Sr systems in fine frac- 
tions of the lower cambrian clays, Northern Estonia. Gorokhov, 
I.M. (AN SSSR, Leningrad (USSR). Inst. Geologii i Geokhronologii 
Dokembriya); Turchenko, T.L.; Melnikov, N.N.; Kutyavin, E.P.; 
Bizunok, M.B. Bergakademie, Freiberg (German Democratic Re- 
public). 1989. (CONF-8809444—: Freiberg isotope colloquium, 
Freiberg (German Democratic Republic), 6-10 Sep 1988). In Syn- 
opses of the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. ILLITE/age estimation; ILLITE; 
RUBIDIUM ISOTOPES; STRONTIUM 87; X-RAY DIFFRACTION 


17193 (INIS-mf—11574, pp. 53) The influence of carboniter- 
ous layers on the carbon isotopic composition of 
groundwaters. Hiller, A. (Akademie der Wissenschaften der DDR, 
Leipzig (German Democratic Republic). Zentralinstitut fuer 
Isotopen- und Strahlenforschung); Mueller, A.; Fuhrmann, R. 
Bergakademie, Freiberg (German Democratic Republic). 1989. (In 
German). (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. GROUND WATER/carbon 13; 
GROUND WATER/carbon 14; ISOTOPE DATING; ISOTOPE RA- 
TIO; LIGNITE; OXIDATION 


17194 (INIS-mf-11574, pp. 61) On the glacial and climatic 
developments of Queen Maud Land (East Antarctica) - conciu- 
sions trom isotopic and geochemical investigations of ice 
cores. Hermichen, W.D. (Akademie der Wissenschaften der DDR, 
Leipzig (German Democratic Republic). Zentralinstitut fuer 
Isotopen- und Strahlenforschung); Kowski, P.; Vaikmaee, R. 
Bergakademie, Freiberg (German Democratic Republic). 1989. (in 
German). (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
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(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS 

Published in summary form only. ANTARCTICA/isotope dating; 
ANTARCTICA; BOREHOLES; ICE; ISOTOPES 


17195 (INIS-mf-11574, pp. 79) Precision analysis of oxy- 
gen. Foerster, H. Bergakademie, Freiberg (German Democratic 
Republic). 1989. (In German). (CONF-8809444—: Freiberg isotope 
colloquium, Freiberg (German Democratic Republic), 6-10 Sep 
1988). In Synopses of the Freiberg 1988 isotope colloquium. Or- 
der Number DE90615634. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Poster presentation. OXYGEN/gas analysis; CERAMICS; MIN- 
ERALS; NITROGEN 16; OXYGEN; STOICHIOMETRY 


17196 (INIS-mf-11574, pp. 81) Obtaining of a Sr mass- 
spectrum free from phantom masses of Rb. Lepin, V.S. (AN 
SSSR, Irkutsk (USSR). Sibirskij Inst. Zemnogo Magnetizma lonos- 
fery i Rasprostraneniya Radiovoin). Bergakademie, Freiberg 
(German Democratic Republic). 1989. (CONF-8809444—: Freiberg 
isotope colloquium, Freiberg (German Democratic Republic), 6-10 
Sep 1988). In Synopses of the Freiberg 1988 isotope colloquium. 
Order Number DE90615634. Available from NTIS (US Sales Only), 
PC AOG/MF A011 - OSTI; INIS. 

Poster presentation. STRONTIUM 87/mass spectra; RUBIDIUM 
87; STRONTIUM FLUORIDES 


17197 (INIS-mf-11577) Conference on instrumental active- 
tion analysis - IAA 89: Abstracts of papers. Vobecky, M.; 
Obrusnik, |. (eds.). Ceskoslovenska Spektroskopicka Spolecnost, 
Prague (Czechoslovakia). May 1989. 57p. (In Czech, English, Slo- 
vak). (CONF-8905276-: IAA '89: conference on instrumental 
activation analysis, Kiucenice (Czechoslovakia), 15-19 May 1989). 
Order Number DE90615661. Available from NTIS (US Sales Only), 
PC AO4/MF A01 - OSTI; INIS. 

The proceedings contain 40 abstracts of papers all of which 
have been incorporated in INIS. The papers were centred on the 
applications of radioanalytical methods, especialy on neutron acti- 
vation analysis, X-ray fluorescence analysis, PIXE analysis and 
tracer techniques in biology, medicine and metallurgy, measuring 
instruments including microcomputers, and data processing meth- 
ods. (J.P.). 


17198 (INIS-mf-11577, pp. 41) Gamma_ spectrometry 
of Th in chemical concentrate of uranium. Bouda, 
T. (Ceskoslovensky Uranovy Prumysi, Straz pod Ralskem 
(Czechoslovakia). Ustredni Laboratore). Ceskoslovenska Spek- 
troskopicka Spolecnost, Prague (Czechoslovakia). May 1989. (in 
Czech). (CONF-8905276—-: IAA '89: conference on instrumental 
activation analysis, Klucenice (Czechoslovakia), 15-19 May 1989). 
In Conference on instrumental activation analysis - IAA 89: Ab- 
Stracts of papers. Order Number DE90615661. Available from 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Published in summary form only. GAMMA SPECTROSCOPY/ 
thorium 230; THORIUM 230/uranium concentrates; QUANTITATIVE 
CHEMICAL ANALYSIS; SENSITIVITY 


17199 (INIS-mf-11577, pp. 45) Determination of silicon 
content in coal using processes of inelastic scattering and ra- 
diation capture of neutrons. Janout, Z. (Ceske Vysoke Uceni 
Technicke, Prague (Czechoslovakia). Fakulta Jaderna a Fysikalne 
Inzenyrska); Konicek, J.; Pospisil, S.; Vobecky, M. Ceskoslovenska 
Spektroskopicka Spolecnost, Prague (Czechoslovakia). May 1989. 
(In Czech). (CONF-8905276-: IAA ’89: conference on instrumental 
activation analysis, Klucenice (Czechoslovakia), 15-19 May 1989). 
In Conference on instrumental activation analysis - IAA 89: Ab- 
Stracts of papers. Order Number DE90615661. Available from 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Published in summary form only. COAL/silicon; SILICON/nuclear 
reaction analysis; CAPTURE; COAL; SILICON; FAST NEUTRONS; 
INELASTIC SCATTERING; PROMPT GAMMA RADIATION; SEN- 
SITIVITY; SLOW NEUTRONS 
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17200 (INIS-mf—11577, pp. 46-47) Possible determination of 
carbon content in coal using inelastic scattering of fast neu- 
trons. Janout, Z. (Ceske Vysoke Uceni Technicke, Prague 
(Czechoslovakia). Fakulta Jaderna a Fysikaine Inzenyrska); Kon- 
icek, J.; Pospisil, S.; Vobecky, M. Ceskoslovenska Spektroskopicka 
Spolecnost, Prague (Czechoslovakia). May 1989. (in Czech). 
(CONF-8905276—: IAA '89: conference on instrumental activation 
analysis, Klucenice (Czechoslovakia), 15-19 May 1989). In Confer- 
ence on instrumental activation analysis - IAA 89: Abstracts of 
papers. Order Number DE90615661. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

Published in summary form only. 2 figs. CARBON/nuclear reac- 
tion analysis; COAL/carbon; CALIBRATION; CARBON; COAL; 
FAST NEUTRONS; GAMMA SPECTROSCOPY; INELASTIC 
SCATTERING; PROMPT GAMMA RADIATION; SENSITIVITY 


17201 (INIS-mf-11577, pp. 52) Specific aspects in 
determining large-volume sample radioactivity - effect of self- 
absorption and genuine summations. Dryak, P. (Ustav pro 
Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague (Czechoslovakia)); 
Kovar, P.; Pichova, L.; Suran, J. Ceskoslovenska Spektroskopicka 
Spolecnost, Prague (Czechoslovakia). May 1989. (In Czech). 
(CONF-8905276—: IAA '89: conference on instrumental activation 
analysis, Klucenice (Czechoslovakia), 15-19 May 1989). In Confer- 
ence on instrumental activation analysis - IAA 89: Abstracts of 
papers. Order Number DE90615661. Available from NTIS (US 
Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Published in summary form only. CALIBRATION STANDARDS/ 
semiconductor detectors; SEMICONDUCTOR DETECTORS/ 
corrections; EUROPIUM 152; GAMMA CASCADES; RADIOACTIV- 
ITY; SELF-ABSORPTION; CORRECTIONS 


17202 (INIS-mf—11577, pp. 36) Method of separating radio- 
tracer 'Ce from steels. Vanicek, M. (Vyzkumny Ustav Hutnictvi 
Zeleza, Dobra (Czechoslovakia)); Mayer, J. Ceskoslovenska Spek- 
troskopicka Spolecnost, Prague (Czechoslovakia). May 1989. (in 
Czech). (CONF-8905276-: IAA ’89: conference on instrumental 
activation analysis, Klucenice (Czechoslovakia), 15-19 May 1989). 
In Conference on instrumental activation analysis - IAA 89: Ab- 
Stracts of papers. Order Number DE90615661. Available from 
NTIS (US Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Published in summary form only. CARBONIZATION/tracer 
techniques; CASTINGS/impurities; STEELS/carbonization; CAR- 
BONIZATION; CASTINGS; IMPURITIES; CERIUM OXIDES; 
CERIUM 141; SLAGS; SPATIAL DISTRIBUTION; STEELS 


17203 (INIS-mf—11577, pp. 13) Study of elemental composi- 
tion of human hair regarded as biogeochemical factor, using 
instrumental neutron activation analysis. Kist, A.A. (AN Uzbek- 
skoj SSR, Tashkent (USSR). Inst. Yadernoj Fiziki); Zuk, L.lI. 
Ceskoslovenska Spektroskopicka Spolecnost, Prague (Czechoslo- 
vakia). May 1989. (in Czech). (CONF-8905276-: IAA ‘89: 
conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. HAIR/biological indicators; 
NEUTRON ACTIVATION ANALYSIS/hair; AGE DEPENDENCE; 
BLOOD GROUPS; DISEASES; ECOLOGY; ELEMENTS; HAIR; 
INDUSTRY; OCCUPATIONS; PROBABILISTIC ESTIMATION; 
QUANTITATIVE CHEMICAL ANALYSIS; SEX; VARIATIONS 


17204 (INIS-mf-11577, pp. 14) The ko - method of NAA in 
Yugoslavia: experiences and trends of further development 
and applications. Jovanovic, S. (institute for Mathematics and 
Physics, Titograd (Yugoslavia)); Vukotic, P.; Smodis, B.; Jacimovic, 
R.; Stegnar, P. Ceskoslovenska Spektroskopicka Spolecnost, 
Prague (Czechoslovakia). May 1989. (CONF-8905276-: IAA ’89: 
conference on _ instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. 10 refs. NEUTRON ACTIVA- 
TION ANALYSIS/corrections; ABSOLUTE COUNTING; GOLD 197; 





MULTI-ELEMENT ANALYSIS; CORRECTIONS; RESEARCH PRO- 
GRAMS; USES 


17205 (INIS-mf-11577, pp. 16) The use of the k. - stan- 
dardization method of NAA for environmental samples. 
Smodis, B. (institut Jozef Stefan, Ljubijana (Yugosiavia)); 
Jacimovic, R.; Stegnar, P.; Jovanovic, S. Ceskoslovenska Spek- 
troskopicka Spolecnost, Prague (Czechoslovakia). May 1989. 
(CONF-8905276—-: IAA '89: conference on instrumental activation 
analysis, Klucenice (Czechoslovakia), 15-19 May 1989). In Confer- 
ence on instrumental activation analysis - IAA 89: Abstracts of 
papers. Order Number DE90615661. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

Published in summary form only. NEUTRON ACTIVATION 
ANALYS!IS/environmental materials; ABSOLUTE COUNTING; 
CORRECTIONS; MULTI-ELEMENT ANALYSIS; STANDARDIZA- 
TION 


17206 (INIS-mf—11577, pp. 18) Universal microtron irradia- 
tion facility of the Institute of Mineral Raw Materials and its 
use in activation analysis. Randa, Z. (Ustav Nerostnych Surovin, 
Kutna Hora (Czechoslovakia)). Ceskosliovenska Spektroskopicka 
Spolecnost, Prague (Czechoslovakia). May 1989. (In Czech). 
(CONF-8905276—: IAA '89: conference on instrumental activation 
analysis, Klucenice (Czechoslovakia), 15-19 May 1989). in Confer- 
ence on instrumental activation analysis - IAA 89: Abstracts of 
papers. Order Number DE90615661. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

Published in summary form only. MICROTRONS/irradiation de- 
vices; MICROTRONS; MINERALS; NEUTRON ACTIVATION 
ANALYSIS; ORES; PHOTON ACTIVATION ANALYSIS 


17207 (INIS-mf-11577, pp. 19) Application of radioanalyti- 
cal techniques in research and monitoring of air pollution. 
Obrusnik, |. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslo- 
vakia)). Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). May 1989. (In Czech). (CONF-8905276-: IAA 
*89: conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. AEROSOL MONITORING/ 
neutron activation analysis; AIR POLLUTION/multi-element analy- 
sis; AEROSOLS; DATA PROCESSING; PARTICLE SIZE; PIXE 
ANALYSIS; SAMPLING; SURFACE AIR; TRACE AMOUNTS; X- 
RAY FLUORESCENCE ANALYSIS 


17208 (INIS-mf-11577, pp. 20) Neutron activation analysis 
of Czechoslovak reference standard of bovine liver. Kucera, J. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); 
Soukal, L. Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). May 1989. (In Czech). (CONF-8905276-: IAA 
89: conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. NEUTRON ACTIVATION 
ANALYSIS/calibration standards; INTERLABORATORY COMPAR- 
ISONS; LIVER; SAMPLE PREPARATION 


17209 (INIS-mf-11577, pp. 21) Application of instrumental 
neutron activation analysis in forensic expertise of textile 
fibers. Jiranek, V. (Ustav pro Vyzkum, Vyrobu a Vyuziti Radioiso- 
topu, Prague (Czechoslovakia)); Stverak, B. Ceskoslovenska 
Spektroskopicka Spolecnost, Prague (Czechoslovakia). May 1989. 
(In Czech). (CONF-8905276-—: IAA '89: conference on instrumental 
activation analysis, Klucenice (Czechoslovakia), 15-19 May 1989). 
In Conference on instrumental activation analysis - IAA 89: Ab- 
Stracts of papers. Order Number DE90615661. Available from 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Published in summary form only. CRIME DETECTION/neutron 
activation analysis; NEUTRON ACTIVATION ANALYSIS‘textiles; 
MULTI-ELEMENT ANALYSIS; TEXTILES 
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17210 (INIS-mf-11577, pp. 22) Application of INAA in 
biomonitoring: the effect of precipitations on contents of ele- 
ments in trophic chains of imission and nor-imission areas. 
Paukert, J. (Ceskoslovenska Akademie Ved, Most (Czechoslo- 
vakia). Ustav Krajinne Ekologie). Ceskoslovenska Spektroskopicka 
Spolecnost, Prague (Czechoslovakia). May 1989. (in Czech). 
(CONF-8905276—: IAA '89: conference on instrumental activation 
analysis, Klucenice (Czechoslovakia), 15-19 May 1989). In Confer- 
ence on instrumental activation analysis - IAA 89: Abstracts of 
papers. Order Number DE90615661. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

Published in summary form only. ECOLOGICAL CONCENTRA- 
TION/neutron activation analysis; NEUTRON ACTIVATION 
ANALYS!S/hair; AIR POLLUTION; ARSENIC; BIOLOGICAL INDI- 
CATORS; HAIR; RAIN; RODENTS 


17211 (INIS-mf-11577, pp. 23) Modifications of computer 
programs for calculation of final NAA results. Faltejsek, J. (Us- 
tav Jadermeho Vyzkumu CSKAE, Rez (Czechosiovakia)); 
Obrusnik, |. Ceskosiovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). May 1989. (In Czech). (CONF-8905276-: IAA 
89: conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. NEUTRON ACTIVATION ANAL- 
YSiS/data processing; COMPUTER CODES; CORRECTIONS 


17212 (INIS-mf-11577, pp. 24) Extraction of selected ele- 
ments from soils using INAA and AAS methods. Spevackova, 
V. (Ceske Vysoke Uceni Technicke, Prague (Czechoslovakia). 
Fakulta Jaderna a Fysikalne Inzenyrska); Hulova, E.; Kucera, J. 
Ceskoslovenska Spektroskopicka Spolecnost, Prague (Czechoslo- 
vakia). May 1989. (in Czech). (CONF-8905276-: IAA ’'89: 
conference on _ instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. 1 ref. NEUTRON ACTIVATION 
ANALYSIS/soils; SOILS/leaching; ABSORPTION SPEC- 
TROSCOPY; GRAIN SIZE; IRRADIATION; SOILS; LEACHING 


17213 (INIS-mf—11577, pp. 25) Changes in concentration of 
some trace elements in pathological thyroid tissue, deter- 
mined by INAA. Kvicala, J. (Vyzkumny Ustav Endokrinologicky, 
Prague (Czechoslovakia)); Havelka, J.; Nemec, J. Ceskoslovenska 
Spektroskopicka Spolecnost, Prague (Czechoslovakia). May 1989. 
(In Czech). (CONF-8905276-: IAA 89: conference on instrumental 
activation analysis, Klucenice (Czechoslovakia), 15-19 May 1989). 
In Conference on instrumental activation analysis - IAA 89: Ab- 
stracts of papers. Order Number DE90615661. Available from 
NTIS (US Sales Only), PC AU4/MF A01 - OSTI; INIS. 

Published in summary form only. NEUTRON ACTIVATION 
ANALYS!ISAthyroid; THYROID/pathological changes; CESIUM; 
CHROMIUM; COBALT; IRON; NEOPLASMS; THYROID; RUBID- 
IUM; SCANDIUM; SELENIUM; TRACE AMOUNTS; ZINC 


17214 (INIS-mf-11577, pp. 26) Radioanalysis of horizontal 
homogeneity and purity of thin metallization layers on semi- 
conductor materials. Janu, M. (Ustav pro Vyzkum, Vyrobu a 
Vyuziti Radioisotopu, Prague (Czechoslovakia)); Jiranek, V.; Tlu- 
chor, D. Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). May 1989. (In Czech). (CONF-8905276-: IAA 
’°89: conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. AUTORADIOGRAPHY/ 
semiconductor materials; NEUTRON ACTIVATION ANALYSIS/ 
semiconductor materials; AUTORADIOGRAPHY; COPPER; DIF- 
FUSION; GOLD; IMPURITIES; NICKEL; PLATINUM; SILICON; 
SUBSTRATES; SURFACE COATING; THIN FILMS 
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17215 (INIS-mf—11577, pp. 27) INAA investigation of semi- 
conductor silicon contamination during surtace preparation. 
Janu, M. (Ustav pro Vyzkum, Vyrobu a Vyuziti Radioisotopu, 
Prague (Czechoslovakia)); Jiranek, D.; Tluchor, D. Ceskosiovenska 
Spektroskopicka Spolecnost, Prague (Czechoslovakia). May 1989. 
(In Czech). (CONF-8905276-: IAA '89: conference on instrumental 
activation analysis, Kiucenice (Czechoslovakia), 15-19 May 1989). 
In Conference on instrumental activation analysis - IAA 89: Ab- 
Stracts of papers. Order Number DE90615661. Available from 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Published in summary form only. NEUTRON ACTIVATION 
ANALYSIS/semiconductor materials; SEMICONDUCTOR MATERI- 
ALS/impurities; AUTORADIOGRAPHY; IMPURITIES; SILICON; 
SURFACE CLEANING 


17216 (INIS-mf—11577, pp. 28) Instrumental neutron activa- 
tion analysis of superconducting materials. Jiranek, V. (Ustav 
pro Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague (Czechoslo- 
vakia)); Tluchor, D.; Smrckova, O.; Janu, M.; Sykorova, D. 
Ceskoslovenska Spektroskopicka Spolecnost, Prague (Czechoslo- 
vakia). May 1989. (in Czech). (CONF-8905276-: IAA ‘89: 
conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
AO1 - OSTI; INIS. 

Published in summary form only. NEUTRON ACTIVATION 
ANALYSIS/superconducting composites; ERRORS; QUANTITY 
RATIO; TRACE AMOUNTS 


17217 (INIS-mf-11577, pp. 29) Long-term stability of re- 


sults and blind experiment in INAA quality assurance system. 
Kolar, L. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslo- 
vakia)); Obrusnik, |. Ceskoslovenska Spektroskopicka Spolecnost, 
Prague (Czechoslovakia). May 1989. (In Czech). (CONF-8905276— 
: IAA ‘89: conference on instrumental activation analysis, 
Klucenice (Czechoslovakia), 15-19 May 1989). In Conference on 


instrumental activation analysis - IAA 89: Abstracts of papers. Or- 
der Number DE90615661. Available from NTIS (US Sales Only), 
PC AO4/MF A01 - OSTI; INIS. 

Published in summary form only. 3 refs. NEUTRON ACTIVA- 
TION ANALYS!S/quality assurance; COMPUTER CODES; DATA 
PROCESSING; STABILITY 


17218 (INIS-mf—11577, pp. 30) Analysis of high-temperature 
superconductors by PIXE and XFA methods. Kliment, V. 
(Slovenska Akademia Vied, Bratislava (Czechoslovakia). Fyzikaliny 
Ustav); Sandrik, R.; Frontasieva, M.V. Ceskoslovenska Spek- 
troskopicka Spolecnost, Prague (Czechoslovakia). May 1989. (in 
Slovak). (CONF-8905276-: IAA '89: conference on instrumental 
activation analysis, Klucenice (Czechoslovakia), 15-19 May 1989). 
In Conference on instrumental activation analysis - IAA 89: Ab- 
Stracts of papers. Order Number DE90615661. Available from 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Published in summary form. only. PIXE ANALYSIS/ 
superconducting composites; X-RAY FLUORESCENCE ANALYSIS/ 
superconducting composites; CHEMICAL COMPOSITION; NEU- 
TRON ACTIVATION ANALYSIS; SUPERCONDUCTIVITY 


17219 (INIS-mf-11577, pp. 31) PIXE analysis at the Nuclear 
Physics Institute of the Czechoslovak Academy of Sciences. 
Havranek, J. (Ceskoslovenska Akademie Ved, Rez (Czechoslo- 
vakia). Ustav Jaderne Fyziky); Hnatowicz, V.; Kvitek, J.; 
Rerych, M. Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). May 1989. (in Czech). (CONF-8905276-: IAA 
89: conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. PIXE ANALYSIS/czechoslovak 
organizations; CALIBRATION; CALIBRATION STANDARDS; 
ane ITATIVE CHEMICAL ANALYSIS; SENSITIVITY; SPECIFI- 

IONS 
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17220 (INIS-mf-11577, pp. 32) Study of possible suppres- 
sion of matrix effect in RXFA, based on scattered radiation 
measurement. Nekvasil, L. (Ustav Nerostnych Surovin, Kutna 
Hora (Czechoslovakia)). Ceskoslovenska Spektroskopicka Spoiec- 
nost, Prague (Czechoslovakia) May 1989. (In Czech). 
(CONF-8905276-: IAA '89: conference on instrumental activation 
analysis, Kiucenice (Czechoslovakia), 15-19 May 1989). In Confer- 
ence on instrumental activation analysis - IAA 89: Abstracts of 
papers. Order Number DE90615661. Available from NTIS (US 
Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Published in summary form only. STRAY RADIATION/x-ray fluo- 
rescence analysis; X-RAY FLUORESCENCE ANALYSIS/ 
substrates; CHEMICAL COMPOSITION; QUANTITATIVE CHEMI- 
CAL ANALYSIS; SUBSTRATES 


17221 (INIS-mf-11577, pp. 33) X-ray fluorescence analysis 
of archaeological bronzes. Frana, J. (Ceskoslovenska Akademie 
Ved, Rez (Czechoslovakia). Ustav Jaderne Fyziky); Mastalka, A.; 
Dvorak, D. Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). May 1989. (in Czech). (CONF-8905276-: IAA 
89: conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. X-RAY FLUORESCENCE 
ANALYSIS/archaeological specimens; BRONZE; CHEMICAL COM- 
POSITION; CORROSION; RESPONSE FUNCTIONS; SURFACE 
CLEANING 


17222 (INIS-mf-11577, pp. 34) Selection of data for ra- 
dionuclide X-ray fluorescence analysis. Spacek, J. (Ustav 
Nerostnych Surovin, Kutna Hora (Czechoslovakia)). Ceskosloven- 
ska Spektroskopicka Spolecnost, Prague (Czechoslovakia). May 
1989. (In Czech). (CONF-8905276—: IAA '89: conference on in- 
strumental activation analysis, Klucenice (Czechoslovakia), 15-19 
May 1989). In Conference on instrumental activation analysis - [AA 
89: Abstracts of papers. Order Number DE90615661. Available 
from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 
Published in summary form only. X-RAY FLUORESCENCE 
ANALYS!S/data; CORRECTIONS; MONTE CARLO METHOD; 
QUANTITATIVE CHEMICAL ANALYSIS; SUBSTRATES; DATA 


17223 (INIS-mf—-11577, pp. 35) Use of information theory in 
optimizing gamma spectrometry measurements in INAA. 
Obrusnik, |. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslo- 
vakia)). Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). May 1989. (in Czech). (CONF-8905276-: IAA 
89: conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. GAMMA SPECTROSCOPY/ 
optimization, INFORMATION THEORY/gamma_ spectroscopy; 
DATA PROCESSING; OPTIMIZATION; NEUTRON ACTIVATION 
ANALYSIS 


17224 (INIS-mf—11582, pp. 5) Auger electron spectroscopy 
for quantitative analysis. Millo, O. (Hebrew Univ., Jerusalem (is- 
rael). Racah Inst. of Physics (israel)); Many, A.; Goldstein, Y. Israel 
Vacuum Society (Israel). 1989. (CONF-8904312-: 9. Israeli vac- 
uum congress, Ramat-Gan (israel), 17 Apr 1989). In Ninth Israeli 
vacuum congress, Bar-Ilan university, Ramat-Gan, 17 April, 1989: 
Abstracts. Order Number DE90615832. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

Abstract only. AUGER ELECTRON SPECTROSCOPY/resolution; 
RESOLUTION; QUANTITATIVE CHEMICAL ANALYSIS; SENSI- 
TIVITY 


17225 (INIS-mf-12058) 14. seminar on activation analysis. 
Program and abstracts of papers. Hannover Univ. (Germany, 
F.R.); Gesellschaft Deutscher Chemiker, Frankfurt am Main (Ger- 
many, F.R.). 1989. 25p. (in German). (CONF-8910348-: 14. 
seminar on activation analysis, Hannover (Germany, F.R.), 10-11 





Oct 1989). Order Number DE90748765. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

A collection of abstracts of 20 contributions to the meeting re- 
flecting different aspects of mainly neutron activation analysis and 
its applications in different areas. Instrumental neutron activation 
analysis, prompt gamma activation, particular measuring instru- 
mentation and questions of internal standards are treated. (RB). 


17226 (INIS-SU-147/A, pp. 26-27) Activation methods for 
determination of light element impurities in pure materials us- 
ing accelerated ion beams. Rybasov, A.G.; Ryzhkov, V.A.; 
Oblivantsev, A.N.; Komov, A.l. AN SSSR, Gor’kij (USSR). Inst. 
Khimii; Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In 
Russian). (CONF-8805350-: 8. All-Union conference on the meth- 
ods of preparation and analysis of high-purity substances, Gor’kij 
(USSR), 10 May 1988). In 8. All-union conference on the methods 
of preparation and analysis of high purity substances. Part 3: Ab- 
Stracts. Order Number DE90706030. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. BERYLLIUM/activation analysis; BERYLLIUW 
quantitative chemical analysis; BORON/activation analysis; 
BORON/quantitative chemical analysis; CARBON/activation analy- 
sis; CARBON/quantitative chemical analysis; FLUORINE/activation 
analysis; FLUORINE/quantitative chemical analysis; LITHIUM/ 
activation analysis; LITHIUM/quantitative chemical analysis; NI- 
TROGEWN/activation analysis; NITROGEN/quantitative chemical 
analysis; OXYGEN/activation analysis; OXYGEN/quantitative chem- 
ical analysis; SODIUM /activation analysis; SODIUM/quantitative 
chemical analysis; BERYLLIUM; BORON; CARBON; CARBON 12 
BEAMS; DEUTERON BEAMS; FLUORINE; HELIUM 3 BEAMS; 
HELIUM 4 BEAMS; LITHIUM; NITROGEN; NITROGEN 14 
BEAMS; OXYGEN; SENSITIVITY; SODIUM; TRACE AMOUNTS 


17227 (INIS-SU-147/A, pp. 29) Neutron activation analysis 
of high purity metals. Artem'ev, O.|.; Poznyak, V.L.; Stepanov, 
V.M. AN SSSR, Gor'kij (USSR). Inst. Khimii; Gor'kovskij 


Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Russian). (CONF- 
8805350—: 8. All-Union conterence on the methods of preparation 


and analysis of high-purity substances, Gor’kij (USSR), 10 May 
1988). In 8. All-union conference on the methods of preparation 
and analysis of high purity substances. Part 3: Abstracts. Order 
Number DE90706030. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI: INIS. 

Short note. ALUMINIUM/neutron activation analysis; BISMUTH/ 
neutron activation analysis; CADMIUM/neutron activation analysis; 
LEAD/neutron activation analysis; MERCURY/neutron activation 
analysis; ALUMINIUM; BISMUTH; CADMIUM; IMPURITIES; LEAD; 
MERCURY; QUANTITATIVE CHEMICAL ANALYSIS; SENSITIVITY 


17228 (INIS-SU-147/A, pp. 39-40) Application of helium 3 
ions to oxygen and carbon determination in epitaxial silicon 
films. Aleksandrova, G.|.; Goncharova, M.V.; Pugacheva, O.P. AN 
SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (in Russian). (CONF-8805350-: 8. All- 
Union conference on the methods of preparation and analysis of 
high-purity substances, Gor’kij (USSR), 10 May 1988). In 8. Al- 
union conference on the methods of preparation and analysis of 
high purity substances. Part 3: Abstracts. Order Number 
DE90706030. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

Short note. CARBON/activation analysis; OXYGEN/activation 
analysis; CARBON; FILMS; HELIUM IONS; HELIUM 3; OXYGEN; 
QUANTITATIVE CHEMICAL ANALYSIS; SAMPLE PREPARATION; 
SENSITIVITY; SILICON; THICKNESS 


17229 (INIS-SU-147/A, pp. 11-12) Lazer two-photon pho- 
toionization spectroscopy for rare earth determination. 
Golovanov, S.P.; Beketov, V.I.; Zorov, N.B.; Kuzyakov, Yu.Ya. AN 
SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (in Russian). (CONF-8805350-: 8. All- 
Union conference on the methods of preparation and analysis of 
high-purity substances, Gor’kij (USSR), 10 May 1988). In 8. All- 
union conference on the methods of preparation and analysis of 
high purity substances. Part 3: Abstracts. Order Number 
DE90706030. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 
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Short note. RARE EARTH COMPLEXES/laser spectroscopy; 
RARE EARTH COMPLEXES/quantitative chemical analysis; YT- 
TRIUM COMPLEXES/laser spectroscopy; YTTRIUM COMPLEXES/ 
quantitative chemical analysis; KETONES; MULTI-PHOTON PRO- 
CESSES; PHOTOIONIZATION; SENSITIVITY; SOLVENTS 


17230 (INIS-SU-147/A, pp. 13-14) Gas chromatographic 
analysis of high purity diethyltellurium. Chernova, O.Yu.; 
Sorochkina, T.G.; Sarkisov, A.V. AN SSSR, Gor’kij (USSR). inst. 
Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in 
Russian). (CONF-8805350—: 8. All-Union conference on the meth- 
ods of preparation and analysis of high-purity substances, Gor'kij 
(USSR), 10 May 1988). In 8 All-union conference on the methods 
of preparation and analysis of high purity substances. Part 3: Ab- 
Stracts. Order Number DE90706030. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. TELLURIUM COMPOUNDS/gas chromatography; 
TELLURIUM COMPOUNDS/quantitative chemical analysis; AC- 
CURACY; IMPURITIES; ORGANOMETALLIC COMPOUNDS; 
SENSITIVITY 


17231 (INIS-SU-147/A, pp. 15-16) Gas chromatographic 
determination of content of volatile organic compounds impu- 
rities in diethyltellurium and dimethyicadmium. Mochalov, G.M.; 
Rassadin, A.|. AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Russian). (CONF- 
8805350—: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor’kij (USSR), 10 May 
1988). In 8. All-union conference on the methods of preparation 
and analysis of high purity substances. Part 3: Abstracts. Order 
Number DE90706030. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

Short note. CADMIUM COMPOUNDS/gas — chromatogra- 
phy; CADMIUM COMPOUNDS/quantitative chemical analysis; 
TELLURIUM COMPOUNDS/gas chromatography; TELLURIUM 
COMPOUNDS /quantitative chemical analysis; IMPURITIES; 
ORGANOMETALLIC COMPOUNDS; SAMPLING; SENSITIVITY 


17232 (INIS-SU-147/A, pp. 34-35) Determination of alkali 
metals in Cd and Te of special purity using laser stimulated 
ionization in flames. Marunkov, A.G.; Bachin, S.V.; Viasov, |.1.; 
Chekalin, N.V. AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805350-—: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor’kij (USSR), 10 May 
1988). In 8 All-union conference on the methods of preparation 
and analysis of high purity substances. Part 3: Abstracts. Order 
Number DE90706030. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

Short note. CADMIUM/quantitative chemical analysis; CESIUM/ 
photoionization; CESIUM/quantitative chemical analysis; TEL- 
LURIUM/quantitative chemical analysis; AQUEOUS SOLUTIONS; 
CADMIUM; CESIUM; PHOTOIONIZATION; FLAMES; IMPURITIES; 
LASER RADIATION; SENSITIVITY; TELLURIUM 


17233 (INIS-SU-147/A, pp. 35-36) Laser atomic- 
fluorescence determination of indium using atomizator 
tungsten coll. Gonchakov, A.S.; Arkhangel’skij, B.V.; Grazhulene, 
S.S. AN SSSR, Gor'’kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805350-: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor’kij (USSR), 10 May 
1988). In 8. All-union conference on the methods of preparation 
and analysis of high purity substances. Part 3: Abstracts. Order 
Number DE90706030. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

Short note. INDIUM/fluorescence spectroscopy; INDIUM 
quantitative chemical analysis; ATOMIZATION; INDIUM; LASER 
RADIATION; SENSITIVITY 


17234 (INIS-SU-147/A, pp. 36-37) Determination of ytter- 
bium in rare earths of high purity by ionization method with 
flame atomization. Marunkov, A.G.; Chekalin, N.V.; Bachin, S.V. 
AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstven- 
nyj Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805350-: 8. 
All-Union conference on the methods of preparation and analysis 
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of high-purity substances, Gor'kij (USSR), 10 May 1988). In 8. All- 
union conterence on the methods of preparation and analysis of 
high purity substances. Part 3: Abstracts. Order Number 
DE90706030. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

Short note. LUTETIUM/quantitative chemical analysis; THULIUM/ 
quantitative chemical analysis; YTTERBIUM/photoionization; YT- 
TERBIUM/quantitative chemical analysis; ACCURACY; AQUEOUS 
SOLUTIONS; ATOMIZATION; FLAMES; INTERFERING ELE- 
MENTS; LASER RADIATION; LUTETIUM; MULTI-PHOTON 
PROCESSES; SENSITIVITY; THULIUM; TRACE AMOUNTS; YT- 
TERBIUM; PHOTOIONIZATION 


17235 (INIS-SU-147/A, pp. 52-53) Analysis of high-purity 
diethyltellurium, dimethyicadmium, and diethyizinc by atomic 
emission method with preliminary distillation concentration of 
impurities. Gordeev, A.M.; Durinov, |.Yu.; Shishov, V.N. AN 
SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805350-: 8. All- 
Union conference on the methods of preparation and analysis of 
high-purity substances, Gor’kij (USSR), 10 May 1988). In 8. All- 
union conference on the methods of preparation and analysis of 
high purity substances. Part 3: Abstracts. Order Number 
DE90706030. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

Short note. CADMIUM COMPOUNDS /quantitative chemical anal- 
ysis; MOLYBDENUM COMPOUNDS/emission spectroscopy; 
MOLYBDENUM COMPOUNDS/quantitative chemical analysis; 
TELLURIUM COMPOUNDS/quantitative chemical analysis; VANA- 
DIUM COMPOUNDS/emission spectroscopy; VANADIUM 
COMPOUNDS /quantitative chemical analysis; ACCURACY; DIS- 
TILLATION; IMPURITIES; ORGANOMETALLIC COMPOUNDS; 
QUANTITY RATIO; SENSITIVITY 


17236 (INIS-SU-147/A, pp. 54-55) Analysis of alkylmetals 
of special purity. Sharvadze, E.V.; Fakeeva, O.A.; Solov’ev, E.A.; 
Sukhanovskaya, A.|. AN SSSR, Gor’kij (USSR). Inst. Khimii; 
Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Rus- 
sian). (CONF-8805350-: 8. All-Union conference on the methods 
of preparation and analysis of high-purity substances, Gor’kij 
(USSR), 10 May 1988). In 8. All-union conference on the methods 
of preparation and analysis of high purity substances. Part 3: Ab- 
stracts. Order Number DE90706030. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. CADMIUM/emission spectroscopy; CADMIUM 
quantitative chemical analysis; TELLURIUM/emission  spec- 
troscopy; TELLURIUM/quantitative chemical analysis; VANADIUM/ 
emission spectroscopy; VANADIUM/quantitative chemical analysis; 
ALUMINIUM COMPOUNDS; CADMIUM; GALLIUM COMPOUNDS; 
HYDROLYSIS; IMPURITIES; ORGANOMETALLIC COMPOUNDS; 
SAMPLE PREPARATION; SENSITIVITY; TELLURIUM; TRACE 
AMOUNTS; VANADIUM 


17237 (INIS-SU-147/A, pp. 55) Atomic emission spectrum 
analysis of alkyl! cadmium compounds. Emel'yanova, 0O.A.; 
Zanozina, V.F.; Markova, M.L.; Stepanova, L.V. AN SSSR, Gor’kij 
(USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (In Russian). (CONF-8805350-: 8. All-Union confer- 
ence on the methods of preparation and analysis of high-purity 
substances, Gor’kij (USSR), 10 May 1988). In 8. All-union confer- 
ence on the methods of preparation and analysis of high purity 
substances. Part 3: Abstracts. Order Number DE90706030. Avail- 
able from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. CADMIUM COMPOUNDS/auantitative chemical anal- 
ysis; ACCURACY; EMISSION SPECTROSCOPY; HYDROLYSIS; 
IMPURITIES; ORGANOMETALLIC COMPOUNDS; SAMPLE 
PREPARATION; SENSITIVITY 


17238 (INIS-SU—147/A, pp. 56) Optimization of conditions 
of atomic emission determination of impurities in zinc se- 
lenide and cadmium telluride. Rudnevskij, N.K.; Erykalina, N.V.; 
Krylova, M.I.; Gatilov, M.Yu.; Portnova, T.V. AN SSSR, Gor'kij 
(USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (in Russian). (CONF-8805350—: 8. All-Union confer- 
ence on the methods of preparation and analysis of high-purity 
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substances, Gor'kij (USSR), 10 May 1988). In 8. All-union confer- 
ence on the methods of preparation and analysis of high purty 
substances. Part 3: Abstracts. Order Number DE90706030. Avail- 
able from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. CADMIUM TELLURIDES/quantitative chemical analy- 
sis; EMISSION SPECTROSCOPY; IMPURITIES; OPTIMIZATION; 
SAMPLE PREPARATION; SENSITIVITY 


17239 (INIS-SU-147/A, pp. 70-71) Photoluminescence 
sounding of rare earth impurities in materials of scintillation 
technics. Kravchenko, V.V.; Kuzina, T.l. AN SSSR, Gor'kij 
(USSR). Inst. Khimii; Gor'kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (In Russian). (CONF-8805350-: 8. All-Union confer- 
ence on the methods of preparation and analysis of high-purity 
substances, Gor’kij (USSR), 10 May 1988). In 8 All-union confer- 
ence on the methods of preparation and analysis of high purity 
substances. Part 3: Abstracts. Order Number DE90706030. Avail- 
able from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. RARE EARTH COMPOUNDS/emission spec- 
troscopy; RARE EARTH COMPOUNDS/quantitative chemical 
analysis; RARE EARTH COMPOUNDS/raman spectroscopy; 
YTTRIUM FLUORIDES/emission spectroscopy; YTTRIUM FLUO- 
RIDES/quantitative chemical analysis; YTTRIUM FLUORIDES/ 
raman spectroscopy; YTTRIUM OXIDES/emission spectroscopy; 
YTTRIUM OXIDES/quantitative chemical analysis; YTTRIUM 
OXIDES/raman spectroscopy; IMPURITIES; PHOTOLUMINES- 
CENCE; SENSITIVITY 


17240 (INIS-SU-147/A, pp. 92-93) Luminescence determi- 
nation of samarium and europium microamounts in high 
purity lanthanide oxides and in the charge of gallium gadolin- 
jum garnet. Malinka, E.V.; Bel’tyukova, S.V.; Kravchenko, T.B.; 
Tselik, E.I.; Nazarenko, N.A. AN SSSR, Gor'kij (USSR). Inst. 
Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In 
Russian). (CONF-8805350-: 8. All-Union conference on the meth- 
ods of preparation and analysis of high-purity substances, Gor'kij 
(USSR), 10 May 1988). In 8. All-union conference on the methods 
of preparation and analysis of high purity substances. Part 3: Ab- 
Stracts. Order Number DE90706030. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. EUROPIUM/emission spectroscopy; EUROPIUM/ 
quantitative chemical analysis; GADOLINIUM OXIDES/quantitative 
chemical analysis; LANTHANUM OXIDES/quantitative chemical 
analysis;  SAMARIUMWemission spectroscopy; SAMARIUM/ 
quantitative chemical analysis; YTTRIUM OXIDES/quantitative 
chemical analysis; ACCURACY; EUROPIUM; FERRITE GAR- 
NETS; IMPURITIES; LUMINESCENCE; SAMARIUM; SAMPLE 
PREPARATION; SENSITIVITY; TRACE AMOUNTS 


17241 (INIS-SU-147/A, pp. 93) Simultaneous fluorimetric 
determination of aluminium, indium and magnesium in of spe- 
cial purity alkali metal halides. Per’kov, |.G.; Podpruzhnikov, 
Yu.V.; Drozd, A.V. AN SSSR, Gor'kij (USSR). Inst. Khimii; 
Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Rus- 
sian). (CONF-8805350-: 8. All-Union conference on the methods 
of preparation and analysis of high-purity substances, Gor’kij 
(USSR), 10 May 1988). In 8. Al/-union conference on the methods 
of preparation and analysis of high purity substances. Part 3: Ab- 
stracts. Order Number DE90706030. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. INDIUM/fluorescence spectroscopy; INDIUM/ 
quantitative chemical analysis; ACCURACY; IMPURITIES; IN- 
DIUM; MULTI-ELEMENT ANALYSIS; POTASSIUM CHLORIDES; 
SOLVENT EXTRACTION 


17242 (INIS-SU-147/A, pp. 128) Nuclear physical methods 
for analysis of some refractory metals and their compounds. 
Usmanova, M.M.; Mukhamedshina, N.M.; Kaganov, L.K. AN 
SSSR, Gor’kij (USSR). Inst. Khimii; Gor'kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (in Russian). (CONF-8805350-: 8. All- 
Union conference on the methods of preparation and analysis of 
high-purity substances, Gor’kij (USSR), 10 May 1988). In 8. All- 
union conference on the methods of preparation and analysis of 
high purity substances. Part 3: Abstracts. Order Number 
DE90706030. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 





Short note. BORIDES/neutron activation analysis; BORIDES/x- 
ray fluorescence analysis; TRANSITION ELEMENT COMPOUNDS/ 
neutron activation analysis; TRANSITION ELEMENT COM- 
POUNDS /x-ray fluorescence analysis; TRANSITION ELEMENTS/ 
neutron activation analysis; TRANSITION ELEMENTS/x-ray 
fluorescence analysis; ACCURACY; BORIDES; IMPURITIES; SEN- 
SITIVITY; SILICIDES 


17243 (INIS-SU-147/A, pp. 129) Application of fast neu- 
trons to analysis of HTSC. Zuev, A.P.; Kirejko, V.V.; Nasonov, 
A.V. AN SSSR, Gor’kii (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805350—: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor’kij (USSR), 10 May 
1988). In 8. All-union conference on the methods of preparation 
and analysis of high purity substances. Part 3: Abstracts. Order 
Number DE90706030. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

Short note. BARIUM OXIDES/neutron activation analysis; COP- 
PER OXIDES/neutron activation analysis; YTTRIUM OXIDES/ 
neutron activation analysis; ACCURACY; CERAMICS; FAST NEU- 
TRONS; SUPERCONDUCTORS 


17244 (INIS-SU—147/A, pp. 129-130) Nuclear physical meth- 
ods for study of boron distribution. En, Z.; Zhumaev, N.; 
Idrisov, Kh.; Simakhin, Yu.F.; Usmanova, M.M. AN SSSR, Gor'kij 
(USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (In Russian). (CONF-8805350—: 8. All-Union confer- 
ence on the methods of preparation and analysis of high-purity 
substances, Gor’kij (USSR), 10 May 1988). In 8. All-union confer- 
ence on the methods of preparation and analysis of high purity 
substances. Part 3: Abstracts. Order Number DE90706030. Avail- 
able from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. BORON/nuclear reaction analysis; BORON; LAY- 
ERS; SENSITIVITY; SPATIAL DISTRIBUTION; THICKNESS 


17245 (INIS-SU—147/A, pp. 130) Neutron activation analysis 
of bismuth. Murtazin, O.G.; Rakhmatullaeva, Kh. AN SSSR, Gor’kij 
(USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (In Russian). (CONF-8805350—: 8. All-Union confer- 
ence on the methods of preparation and analysis of high-purity 
substances, Gor’kij (USSR), 10 May 1988). In 8. All-union confer- 
ence on the methods of preparation and analysis of high purity 
substances. Part 3: Abstracts. Order Number DE90706030. Avail- 
abie from NTIS (US Saies Only), PC A11/MF A01 - OSTI; INIS. 

Short note. BISMUTH/neutron activation analysis; BISMUTH; 
IMPURITIES; MONOCRYSTALS; QUANTITATIVE CHEMICAL 
ANALYSIS; SAMPLING; SPATIAL DISTRIBUTION 


17246 (INIS-SU-147/A, pp. 130-131) Analysis of refractory 
materials of high purity. Gornostaeva, S.A.; Zufarov, M.A.; Us- 
railova, M.I.; Umarov, B.V.; Uskanbaeva, F.l. AN SSSR, Gor'kij 
(USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (In Russian). (CONF-8805350-: 8. All-Union confer- 
ence on the methods of preparation and analysis of high-purity 
substances, Gor’kij (USSR), 10 May 1988). In 8. All-union confer- 
ence on the methods of preparation and analysis of high purity 
substances. Part 3: Abstracts. Order Number DE90706030. Avail- 
able from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. ALUMINIUM OXIDES/neutron activation anal- 
ysis; ALUMINIUM OXIDES/quantitative chemical analysis; 
YTTRIUM OXIDES/neutron activation analysis; YTTRIUM OXIDES/ 
quantitative chemical analysis; ZIRCONATES/neutron activation 
analysis; ZIRCONATES/quantitative chemical analysis; CALCIUM 
COMPOUNDS; EMISSION SPECTROSCOPY; IMPURITIES; RE- 
FRACTORIES; SENSITIVITY; ZIRCONATES 


17247 (INIS-SU-147/A, pp. 152-153) Neutron activation 
analysis of cadmium mercury telluride and its components 
with extraction and chromatographic concentration of impurity 
elements. Kuznetsov, R.A.; Kholyavko, E.P.; Sadykov, I.l. AN 
SSSR, Gor'kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805350-: 8. All- 
Union conference on the methods of preparation and analysis of 
high-purity substances, Gor’kij (USSR), 10 May 1988). In 8. All- 
union conference on the methods of preparation and analysis of 
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high purity substances. Part 3: Abstracts. Order Number 
DE90706030. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

Short note. 2 tabs. CADMIUM TELLURIDES/neutron activation 
analysis; MERCURY TELLURIDES/neutron activation analysis; 
ACCURACY; CHROMATOGRAPHY; IMPURITIES; SAMPLE 
PREPARATION; SENSITIVITY; SOLVENT EXTRACTION 


17248 (INIS-SU-147/A, pp. 114) Inversion voltammetry 
method of determination of refractory metal oxides and film 
structures on their basis for content of some impurity ele- 
ments. Mikhajlova, Z.S.; Zaichko, L.F. AN SSSR, Gor’kij (USSR). 
Inst. Khimii; Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 
1988. (in Russian). (CONF-8805350-: 8. All-Union conference on 
the methods of preparation and analysis of high-purity substances, 
Gor'kij (USSR), 10 May 1988). In 8. Al-union conference on the 
methods of preparation and analysis of high purity substances. 
Part 3: Abstracts. Order Number DE90706030. Available from 
NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. CADMIUM/polarography; CADMIUM/quantitative 
chemical analysis; HAFNIUM OXIDES/quantitative chemical analy- 
sis; NIOBIUM OXIDES/quantitative chemical analysis; TANTALUM 
OXIDES/quantitative chemical analysis; THORIUM OXIDES/ 
quantitative chemical analysis; ZIRCONIUM OXIDES/quantitative 
chemical analysis; ACCURACY; ALUMINIUM OXIDES; CADMIUM; 
POLAROGRAPHY; FILMS; IMPURITIES; REFRACTORIES; SEN- 
SITIVITY 


17249 (INIS-SU—147/A, pp. 114-115) Inversion voltammetry 
determination of indium microamounts in high purity crystals 
CdxHg,_,Te-in. Svintsova, L.D.; Slepchenko, G.B.; Klimachev, 
GV. AN SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805350-: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor’kij (USSR), 10 May 
1988). In 8 All-union conference on the methods of preparation 
and analysis of high purity substances. Part 3: Abstracts. Order 
Number DE90706030. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

Short note. CADMIUM TELLURIDES/quantitative chemical 
analysis; INDIUM/polarography; INDIUM/quantitative chemical anal- 
ysis; MERCURY TELLURIDES/quantitative chemical analysis; 
CRYSTALS; DOPED MATERIALS; ETHYL ETHER; INDIUM; 
POLAROGRAPHY; INDIUM COMPLEXES; INTERFERING ELE- 
MENTS; SENSITIVITY; SOLVENT EXTRACTION 


17250 (INIS-SU-147/A, pp. 115-116) Voltammetric difteren- 
tial concentration meter of Zr, Cd, Pb and Cu in technological 
water of special purity with microprocessor operation. Shu- 
milin, S.S.; Zaichko, A.V. AN SSSR, Gor’kij (USSR). Inst. Khimii; 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Rus- 
sian). (CONF-8805350-: 8. All-Union conference on the methods 
of preparation and analysis of high-purity substances, Gor’kij 
(USSR), 10 May 1988). In 8. Al-union conference on the methods 
of preparation and analysis of high purity substances. Part 3: Ab- 
Stracts. Order Number DE90706030. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. CADMIUM/polarography; CADMIUM/quantitative 
chemical analysis; WATER/quantitative chemical analysis; CAD- 
MIUM; POLAROGRAPHY; CAMAC SYSTEM; IMPURITIES; 
MEASURING INSTRUMENTS; SAMPLE PREPARATION; SENSI- 
TIVITY; WATER 


17251 (INIS-SU-147/A, pp. 116-117) Automatic analyzer of 
heavy metals with the humerical processing of results. Ivanov, 
Yu.A.; Bulatov, Yu.A.; Khustenko, L.A. AN SSSR, Gor’kij (USSR). 
Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 
1988. (In Russian). (CONF-8805350-: 8. All-Union conference on 
the methods of preparation and analysis of high-purity substances, 
Gor’kij (USSR), 10 May 1988). In 8 Al-union conference on the 
methods of preparation and analysis of high purity substances. 
Part 3: Abstracts. Order Number DE90706030. Available from 
NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. CADMIUM/polarography; CADMIUM/quantitative 
chemical analysis; WATER/quantitative chemical analysis; ACCU- 
RACY; AUTOMATION; CADMIUM; POLAROGRAPHY; DATA 
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PROCESSING; IMPURITIES; MEASURING INSTRUMENTS; SEN- 
SITIVITY; WATER 


17252 (INIS-SU-147/A, pp. 117-118) Use of X-ray fluores- 
cence spectrometry for determination of impurities and doped 
in monocrystals. Shevtsov, N.!.; Mirenskaya, |.|.; Ehksperiandova, 
L.P.; Alisejchik, V.V.; Blank, A.B. AN SSSR, Gor’kij (USSR). Inst. 
Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In 
Russian). (CONF-8805350-: 8. All-Union conference on the meth- 
ods of preparation and analysis of high-purity substances, Gor'kij 
(USSR), 10 May 1988). In 8. Al/-union conference on the methods 
of preparation and analysis of high purity substances. Part 3: Ab- 
stracts. Order Number DE90706030. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. CESIUM IODIDES/quantitative chemical analysis; IN- 
DIUM TELLURIDES/quantitative chemical analysis; RARE 
EARTHS/quantitative chemical analysis; RARE EARTHS/x-ray fluo- 
rescence analysis; SODIUM lODIDES/quantitative chemical 
analysis; TRANSITION ELEMENTS/quantitative chemical analy- 
sis; TRANSITION ELEMENTS/x-ray fluorescence analysis; 
TUNGSTATES/quantitative chemical analysis; FERRITE GAR- 
NETS; IMPURITIES; MONOCRYSTALS; OXIDES; SENSITIVITY; 
TUNGSTATES 


17253 (INIS-SU-147/A, pp. 131-132) Determination of ter- 
bium microamounts in high purity scandium oxide from 
sensitized luminescence of crystallophosphors. Gubanova, 
E.R.; Batezat, O.Yu.; Efryushina, N.P.; Zhikhareva, E.A. AN SSSR, 
Gor’kij (USSR). Inst. Khimii; Gor'kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (in Russian). (CONF-8805350-: 8. All-Union 
conference on the methods of preparation and analysis of high- 
purity substances, Gor’kij (USSR), 10 May 1988). In 8 Al-union 
conference on the methods of preparation and analysis of high pu- 
rity substances. Part 3: Abstracts. Order Number DE90706030. 
Available from NTIS (US Sales Only), PC A11/MF A01 - OSTI; 
INIS. 

Short note. SCANDIUM OXIDES/quantitative chemical analysis; 
TERBIUM/emission spectroscopy; TERBIUM/quantitative chemical 
analysis; ACCURACY; BORATES; CERIUM COMPOUNDS; 
IMPURITIES; INORGANIC PHOSPHORS; LUMINESCENCE; SEN- 
SITIVITY; SENSITIZERS; TERBIUM 


17254 (INIS-SU-147/A, pp. 132-133) Luminescence method 
for samarium determination in europium oxide of special pu- 
rity. Rusakova, N.V.; Meshkova, S.B.; Poluehktov, N.S. AN SSSR, 
Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (in Russian). (CONF-8805350-: 8. All-Union 
conference on the methods of preparation and analysis of high- 
purity substances, Gor’kij (USSR), 10 May 1988). In 8 Al/-union 
conference on the methods of preparation and analysis of high pu- 
rity substances. Part 3: Abstracts. Order Number DE90706030. 
Available from NTIS (US Sales Only), PC A11/MF A01 - OSTI; 
INIS. 

Short note. EUROPIUM OXIDES/quantitative chemical analy- 
sis; SAMARIUMemission spectroscopy; SAMARIUM/quantitative 
chemical analysis; CHEMICAL COMPOSITION; KETONES; LUMI- 
NESCENCE; ORGANIC FLUORINE COMPOUNDS; PH VALUE; 
PYRAZOLINES; SAMARIUM; SAMARIUM COMPLEXES; SENSI- 
TIVITY 


17255 (INIS-SU-147/A, pp. 138-139) Quantitative auger- 
electron spectroscopy of surface layers of pure metals 
prepared by the method of chemical transport reactions. 
Shulov, V.A.; Strygin, A.Eh.; Alekseev, Yu.B.; Gavrilov, .1.; 
Leont’ev, G.A.; Lazhechnikov, M.O. AN SSSR, Gor’kij (USSR). 
Inst. Khimii; Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 
1988. (In Russian). (CONF-8805350-: 8. All-Union conference on 
the methods of preparation and analysis of high-purity substances, 
Gor’kij (USSR), 10 May 1988). In 8. All-union conference on the 
methods of preparation and analysis of high purity substances. 
Part 3: Abstracts. Order Number DE90706030. Available from 
NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. TRANSITION ELEMENTS/quantitative chemical anal- 
ysis; ACCURACY; AUGER ELECTRON SPECTROSCOPY; 
IMPURITIES; LAYERS; SENSITIVITY; SURFACES; THICKNESS 
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17256 (INIS-SU-147/A, pp. 140) Analysis of hafnium oxide 
of special purity by X-ray fluorescence method. Khomutova, 
E.G.; Khropov, S.M.; Zharikova, Eh.N.; Avetisyan, E.Kh. AN SSSR, 
Gor'kij (USSR). Inst. Khimii; Gor'kovskij Gosudarstvennyj Univ., 
Gorki (USSR). 1988. (In Russian). (CONF-8805350-: 8. All-Union 
conference on the methods of preparation and analysis of high- 
purity substances, Gor'’kij (USSR), 10 May 1988). In 8. All-union 
conference on the methods of preparation and analysis of high pu- 
rity substances. Part 3: Abstracts. Order Number DE90706030. 
Available from NTIS (US Sales Only), PC A11/MF A01 - OSTI; 
INIS. 

Short note. 1 ref. HAFNIUM OXIDES/quantitative chemical anal- 
ysis; ZIRCONIUM/quantitative chemical analysis; ZIRCONIUM 
x-ray fluorescence analysis; ACCURACY; CALIBRATION STAN- 
DARDS; IMPURITIES; SENSITIVITY; ZIRCONIUM 


17257 (INIS-SU-147/A, pp. 134) Extraction-photometric 
determination of tellurium in sulfur. Balog, J.S.; Kish, P.P.; An- 
drukh, V.A. AN SSSR, Gor'kij (USSR). Inst. Khimii; Gor'kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Russian). (CONF- 
8805350-: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor'’kij (USSR), 10 May 
1988). In 8. All-union conference on the methods of preparation 
and analysis of high purity substances. Part 3: Abstracts. Order 
Number DE90706030. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

Short note. TELLURIUM/quantitative chemical analysis; TEL- 
LURIUM COMPLEXES/photometry; TELLURIUM COMPLEXES/ 
solvent extraction; DYES; IMPURITIES; ORGANIC SOLVENTS; 
SENSITIVITY; SULFUR; TELLURIUM; PHOTOMETRY 


17258 (INIS-SU-147/A, pp. 136-137) Spectrophotometric 
method of silicon determination in high purity cadmium, 
mercury, and tellurium with matrix separation by solvent ex- 
traction. Shaburova, V.P. AN SSSR, Gor’kij (USSR). Inst. Khimii; 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Rus- 
sian). (CONF-8805350-: 8. All-Union conference on the methods 
of preparation and analysis of high-purity substances, Gor'kij 
(USSR), 10 May 1988). In 8. All-union conference on the methods 
of preparation and analysis of high purity substances. Part 3: Ab- 
stracts. Order Number DE90706030. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. 1 ref. CADMIUM/quantitative chemical analy- 
sis; CADMIUM COMPLEXES/solvent extraction; TELLURIUM/ 
quantitative chemical analysis; TELLURIUM COMPLEXES/solvent 
extraction; ACCURACY; CADMIUM; IMPURITIES; QUATERNARY 
COMPOUNDS; SENSITIVITY; SILICON; SPECTROPHOTOME- 
TRY; TBP; TELLURIUM 


17259 (INIS-SU-147/A, pp. 138) Extraction-photometric 
determination of manganese and vanadium in high purity sub- 
stances. Rustamov, N.Kh.; Gusejnov, I.K.; Zejnalova, S.A. AN 
SSSR, Gor’kij (USSR). Inst. Khimii; Gor’kovskij Gosudarstvennyj 
Univ., Gorki (USSR). 1988. (In Russian). (CONF-8805350—: 8. All- 
Union conference on the methods of preparation and analysis of 
high-purity substances, Gor’kij (USSR), 10 May 1988). In 8. All- 
union conference on the methods of preparation and analysis of 
high purity substances. Part 3: Abstracts. Order Number 
DE90706030. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

Short note. VANADIUM/quantitative chemical analysis; VANA- 
DIUM COMPLEXES/photometry; VANADIUM COMPLEXES/solvent 
extraction; CALCIUM CARBONATES; HALIDES; IMPURITIES; IN- 
TERFERING ELEMENTS; PHENANTHROLINES; POLYPHENOLS; 
POTASSIUM COMPOUNDS; SENSITIVITY; VANADIUM; PHO- 
TOMETRY 


17260 (KCP-613-4222) Chemical characterization of CTBN 
[carboxyl-terminated butadiene/acrylonitrile] and its epoxy 
adduct. Smith, R.E. Allied-Signal Aerospace Co., Kansas City, MO 
(USA). Kansas City Div. Jan 1990. 31p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00613. Order Num- 
ber DE90006397. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This report describes the analysis of carbonxyl-terminated buta- 
diene (CTB), carboxyl-terminated butadiene/acrylonitrile (CTBN), 





and a CTBN adduct prepared by reaction with Epon 828. Data 
from gel permeation chromatography, nuclear magnetic resonance 
spectroscopy, high performance liquid chromatography, and ion 
chromatography are presented and discussed. Quantitative meth- 
ods based on carbon-13 and proton NMR for analyzing CTBN are 
described. Proton NMR was found to be useful in identifying lots 
that have an abnormal amount of CTBN protons. One such lot ex- 
hibited a phase separation of a polybutadiene impurity. Carbon-13 
NMR was found to be capable of determining nitrile content di- 
rectly. Carbon-13 NMR had a relative standard deviation of 8.3% 
and a proton NMR of 3.9%. Proton NMR was found to be useful in 
identifying lots that have 5% more CTBN protons than other lots. 3 
refs., 11 figs., 4 tabs. 


17261 (NRCN-593) Chemical analysis of LaNi;_,Al, 
alloys. Gavra, Z.; Sasson, R.; Lapid, J. Israel Atomic Energy Com- 
mission, Beersheba (Israel). Nuclear Research Center-Negev. Jan 
1989. 17p. (In Hebrew). Order Number DE90613656. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Analysis of the various constituents of LaNis_,Al, alloys is of im- 
portance for the characterization and study of their behavior with 
hydrogen. The present study deals with the level of the metals and 
certain impurities such as oxygen, nitrogen and carbon in the 
alloys. A complexometric method was used for the lanthanum de- 
termination. Acetyl-acetone and orthophenanthroline were used as 
masking agents for aluminium and nickel in acidic solution. (au- 
thors). 


17262 (PB—90-852765/XAB) Oll-water separators. J 
1970-August 1989 (Citations from the COMPENDEX data base). 
Report for January 1970-August 1989. National Technical Infor- 
mation Service, Springfield, VA (USA). Dec 1989. 105p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB—89-855431. 

This bibliography contains citations concerning the utilization of 
oil-water separators in the marine, manufacturing, and petrochemi- 
cal industries. Gravity separators, coalescers, filters, and flotation 
units are among the equipment types considered. Design consider- 
ations and system descriptions and evaluations are presented. 
Utilization of a variety of devices in oil-spill clean-up operations is 
discussed. (This updated bibliography contains 254 citations, 11 of 
which are new entries to the previous edition.) 


17263 (RISO-M—2807) A survey of archaeological samples 
dated in 1988. Mejdah!, V. (Nordic Laboratory for Thermolumines- 
cence Dating (Denmark)). Risoe National Lab., Roskilde 
(Denmark). Aug 1989. 25p. Order Number DE90615666. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A survey is given of archaeological samples dated in 1988 at the 
Nordic Laboratory for Thermoluminescence Dating. A total of 67 
samples were dated. The results were corrected for short-term 
fading of feldspars as measured for samples stored at room tem- 
perature for four weeks or at 100 deg. C for two weeks. The beta 
dose from potassium and rubidium in feldspar, and the alpha dose 
from uranium and thorium in quartz and feldspar were included as- 
suming alpha efficiency factors of 0.1 for quartz and 0.2 for 
feldspar. (author) 22 tabs., 1 ill., 14 refs. 


17264 Supercritical fluid chromatography/supersonic jet 
spectroscopy. Chunghang Sin (Brigham Young Univ., Provo, UT 
(USA)); Goates, S.R.; Simons, J.K.; Markides, K.E.; Lee, M.L. pp. 
93 of 50th Anniversary 1938/1988: Division of Analytical Chemistry 
newsletter, Spring 1989. American Chemical Society, Washington, 


DC (US) (1989). DOE Contract FG22-86PC90534. (CONF- 
8904139-: American Chemical Society Division of Analytical 
Chemistry, Dallas, TX (USA), 9-14 Apr 1989). 

Due to the complex nature of many samples, such as coal- 
derived products, hyphenated techniques are often used for 
identifying the sample’s various components. Supersonic jet spec- 
troscopy has been proven to be an effective method for improving 
the resolution of spectral lines, aiding the identification of closely 
related compounds. Supercritical fiuid chromatography has shown 
tremendous potential for high resolution separation of samples, 
particularly those containing large, nonvolatile compounds. The 
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coupling of capillary supercritical fluid chromatography to super- 
sonic jet spectroscopy for the analysis of coal products has been 
investigated. 


17265 Quantitative organic secondary ion mass spectrome- 
try. Todd, P.J. (Oak Ridge National Lab., TN (USA)). pp. 93 of 
50th Anniversary 1938/1988: Division of Analytical Chemistry 
newsletter, Spring 1989. American Chemical Society, Washington, 
DC (US) (1989). DOE Contract AC05-840R21400. (CONF- 
8904144—: Frank H. Field and Joe L. Franklin Award for 
outstanding achievement in mass spectrometry symposium: honor- 
ing Fred W. McLafferty, Dallas, TX (USA), 9-14 Apr 1989). 

Secondary ion mass spectrometry (SIMS) is a surface analysis 
technique finding wide application in organic mass spectrometry 
because SIMS can be used to obtain mass spectra from involatile 
compounds, especially when they are dissolved in liquids such as 
glycerol. To define a quantitative model of the sampled region that 
overcomes complications of surface activity, diffusion, sputtering 
and evaporation, volatile analytes were introduced via gas phase 
onto a glycerol surface under primary ion bombardment. Intensity 
of analyte-characteristic secondary ions was found to vary with 
analyte pressure and inversely with respective Henry’s Law con- 
stants. Relative intensity of analyte-characteristic secondary ions 
decreased with increasing primary ion current density. Interpreta- 
tion of these results in terms of the mechanism of organic 
secondary ion emission and definition and optimization of experi- 
mental conditions are addressed. 


17266 Composition, structure, properties, and formation 
mechanism of pure and bismuth-doped lead dioxide thin ad- 
layers on solid electrodes. Chang, H. (lowa State Univ., Ames 
(USA)); Johnson, D.C. pp. 93 of 50th Anniversary 1938/1988: Divi- 
sion of Analytical Chemistry newsletter, Spring 1989. American 
Chemical Society, Washington, DC (US) (1989). (CONF-8904145—: 
Symposium on electroanalysis with chemically modified electrodes, 
Dallas, TX (USA), 9-14 Apr 1989). 

A number of analytical techniques are used to study many as- 
pects of pure and Bi-doped PbO>2 ad-layers used to modify solid 
electrodes: the morphologies with scanning electron microscope 
(SEM), the chemical compositions with X-ray photoelectron spec- 
troscopy (XPS) and energy dispersive X-ray spectroscopy (EDS), 
the crystal structures with X-ray diffractometry (XRD), the electrode 
properties for catalyzing anodic oxygen-transfer reactions with 
cyclic voltammetry and chronoamperometry. In conclusion, a mech- 
anism for the formation of the ad-layers is proposed and studied. 


17267 __—s Infrared reflection spectroscopy: A quantitative 
probe of the structure and reactivity of organic monomolecu- 
lar assemblies at the electrochemical interface. Porter, M.D. 
(lowa State Univ., Ames (USA)); Stole, S.M.; Popenoe, D.D.; Wu, 
C.C. pp. 93 of 50th Anniversary 1938/1988: Division of Analytical 
Chemistry newsletter, Spring 1989. American Chemical Society, 
Washington, DC (US) (1989). (CONF-8904148—: Symposium on 
photochemical and electrochemical surface science: microstructural 
probes of electrode processes, Dallas, TX (USA), 9-14 Apr 1989). 

In recent years, there has been an increasing interest in the im- 
mobilization of organic monomolecular films at electrode surfaces. 
This results from the unique opportunities such structures provide 
for altering the molecular properties of the heterogeneous electron- 
transfer. These developments have also led to questions 
concerning the fundamental chemical and physical interactions 
which govern the structure reactivity at these interfaces. In this pre- 
sentation, the acid-base reactivities of organic monomolecular 
assemblies are examined. These assemblies are constructed by 
the spontaneous adsorption and organization of acid-base func- 
tional groups which are tethered to a smooth platinum electrode 
via an aromatic or sulfur linkage. Emphasis is placed on probing 
these structures via infrared reflection spectroscopy, high sensitivity 
spectroelectrochemistry, optical ellipsometry, and a variety of 
conventional electrochemical methods. Structure-reactivity relation- 
ships as a function of composition, film thickness, packing density, 
and spatial orientation will be described. 


17268  Electrocatalysis of anodic, oxygen-transtfer reactions 
at thin-film metal oxide electrodes. Johnson, D.C. (lowa State 
Univ., Ames (USA)); Hsiangpin Chang; Jianren Feng; Wels, B.R. 
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pp. 93 of 50th Anniversary 1938/1988: Division of Analytical 
Chemistry newsletter, Spring 1989. American Chemical Society, 
Washington, DC (US) (1989). (CONF-8904148-: Symposium on 
photochemical and electrochemical surface science: microstructural 
probes of electrode processes, Dallas, TX (USA), 9-14 Apr 1989). 

Many anodic reactions occurring with O-transfer from H2O to the 
product are catalyzed at metal oxide surfaces which participate in 
the mechanisms. The O-transfer activity of ultra thin films of PbO» 
at noble substrates is increased substantially by Bi ions which are 
adsorbed or co-deposited to form a mixed-oxide film. Bismuth at 
the surface is concluded to be projected into the double layer re- 
gion and is, therefore, maintained as Bi(V) by the large applied 
potential. Since Bi(V) prefers the BiO2 5 stoichiometry, these Bi- 
sites represent defects in the surface lattice. The authors conclude 
that oxygen is bound to these sites as - OH with a smaller binding 
energy than for neighboring O-atoms. Furthermore, they conclude 
it is oxygen from the Bi-OH sites which is transferred in the cat- 
alytic mechanisms. The vacant site is repopulated with -OH by 
anodic discharge of H2O. Rates of reaction can be increased by 
20-100X, as compared to pure PbOzfilms for conversions of DMSO 
to DMSOz, MniIl) to MnO,—, and phenol and benzene to benzo- 
quinone. Crystallographic, micrographic, and kinetic results will be 
presented. The O-transfer catalysis for a specified electrode 
composition is not universal, and kinetic selection rules will be for- 
mulated and tested to identify an electrode for oxidation of CN~ 
and amines. 


17269 Characterization science: Academic and industrial 
perspectives. Perone, S.P. (Lawrence Livermore National Lab., 
CA (USA)). pp. 93 of 50th Anniversary 1938/1988: Division of Ana- 
lytical Chemistry newsletter, Spring 1989. American Chemical 
Society, Washington, DC (US) (1989). (CONF-8904150-: Sympo- 
sium on characterization science: a chemistry contribution to 
advanced materials - Leo Friend Award symposium, Dallas, TX 
(USA), 9-14 Apr 1989). 

This presentation addresses the questions of where does charac- 
terization science fit within academic and industrial organizations. A 
nonacademic Analytical Sciences research, development, and sup- 
port organization is described which incorporates both analytical 
chemistry and materials characterization functions. This organiza- 
tion includes analytical, physical, organic, and inorganic chemists 
as well as applied physicists, solid state chemists, and materials 
scientists. The overall responsibility of the organization, however, is 
to provide state-of-the-art chemical and physical characterization 
technology guided by a collective regard for measurement science. 
An academic curriculum consistent with the scientific and man- 
power needs of such an organization is described. 


17270 Techniques for the study of chemical and physical 
properties of the heaviest elements. Gregorich, K.E. (Lawrence 
Berkeley Lab., CA (USA)). pp. 93 of 50th Anniversary 1938/1988: 
Division of Analytical Chemistry newsletter, Spring 1989. American 
Chemical Society, Washington, DC (US) (1989). DOE Contract 
AC03-76SF00098. (CONF-8904151-: Analytical applications of 
nuclear chemistry: award symposium honoring Ronald D. MacFar- 
lane, Dallas, TX (USA), 9-14 Apr 1989). 

Techniques used in recent studies of the chemical and nuclear 
properties of elements 103-105 will be discussed. Similar tech- 
niques have also recently been used in the study of electron 
capture-delayed fission of neutron-deficient actinides. These tech- 
niques allow the study of isotopes with sub-minute half-lives and 
production rates of less than one atom per minute. A review of re- 
cent results will also be presented. 


17271 _—s In-situ scanning tunneling microscopy of multilayer 
Pb electrodeposits on Ag. Mayer, S.T. (Lawrence Berkeley Lab., 
CA (USA)); Ross, P.N.; Muller, R.H. pp. 935 of The Electrochem- 
ical Society Spring meeting (extended abstracts). The 
Electrochemical Society, Pennington, NJ (1989). DOE Contract 
AC03-76SF00098. (CONF-890518—: 175. meeting of the Electro- 
chemical Society, Los Angeles, CA (USA), 7-12 May 1989). 
Scanning tunneling microscopy allows the topographical investi- 
gation of metal surfaces with atomic resolution. The use of the 
instrument for in-situ studies on electrodes under potential control 
has been demonstrated before. The authors describe a study in 
which a commercially available STM was interfaced with an AST 
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personal computer. Both a digital to analog (x/y position control) 
and analog to digital (z height data) converter were employed. A 
320x200 point array was used to store the data. Epoxy insulated 
etched platinum-iridium tunneling tips were used. Smooth silver 
surfaces (RMS roughness about 50 A) were prepared by vapor 
deposition of silver on a glass substrates. A platinum counter elec- 
trode and a Ag/AgCl reference electrode were connected to the 
working cell via TFE tubing. A solution of 5 mM lead acetate, 1M 
sodium acetate was used. 


17272 Selected magnetic properties of the atomic nuclei. 
Liu, H. Thesis (Ph. D.). 152p. Rutgers Univ., New Brunswick, NY 
(US) (1987). Available from University Microfilms, PO Box 1764, 
Ann Arbor, Mi 48106, Order No.88-03 495. 

Three different but closely related aspects of the magnetic prop- 
erties of the atomic nuclei: (a) the quenching and fragmentation of 
transitions to stretched states, (b) the scissor mode magnetic 
dipole excitation and higher multipole excitations, and (c) the dou- 
ble beta decay matrix element, are studied in the context of the 
nuclear structure calculations. A rotational model is devised for 
both the quenching problem and the magnetic dipole excitation 
problem. (a) With the inclusion of the Coriolis term and a 
schematic nuclear residual interaction in the intrinsic frame of the 
form M(6)-M(6), a significant amount of fragmentation is obtained 
for the b~ states in “°Si. Part of this is due to the sum rule reduc- 
tion by the occurrence of the deformation. The other part is due to 
the fact that there is a large fragmentation of the strength to many 
states. (b) The study of the scissor mode excitation has been 
mostly concentrated on the Titanium isotopes. The behaviors of dif- 
ferent nuclear effective residual interactions are compared and 
three different model spaces are employed. The sensitivity of our 
prediction of the scissor mode excitation to each component of the 
two body matrix element is studied in detail. Very good agreement 
is found between the rotational model and the shell model in pre- 
dicting the summed strength. (c) For the double beta decay 
problem, with a simple delta interaction, we calculated the higher 
shell effect perturbatively. A reduction of one third in respect to the 
single j shell calculation is found in the double beta decay matrix 
element for the process “Ca — “Ti, 


17273 _—Litetimes of excited states of fp-shell nuclei. Pate, 
S.F. Thesis (Ph. D.). 181p. Univ. of Pennsylvania, Philadelphia, PA 
(US) (1987). Available from University Microfilms, PO Box 1764, 
Ann Arbor, Mi 48106, Order No.88-04,949. 

Lifetimes of excited states of 5'Sc, 5'T, and 55Cr have been 
measured with the Doppler-shift attenuation method. The reactions 
used to produce these nuclei were “®Ca(a,py)>'Sc(Ea = 15 MeV), 
S°Ti(d,py)*'Ti (Ey = 6 MeV), and 4Cr(dpy)Cr (Ey = 4 MeV). 
Protons were detected using a position sensitive silicon surtace- 
barrier detector (with discrete position sensitivity) with a solid angle 
of approximately 1 sr. -y rays were detected in coincidence with the 
protons using high-purity coaxial Ge crystals. Despite the very 
small (a,p) cross section (compared to (a,n) and (a,2n)), + rays 
from several states of 5'Sc were observed; lifetime information was 
obtained for three states. Most of the states observed with the 
(d,p) reactions were low spin states, and most of the lifetimes were 
in the 10-500 fs range, implying strong M1 contributions. The mea- 
surements in 5'Ti are in good agreement with a very recent 
measurement by another group; in addition we observe the decay 
of several more states. A large number of new Cr excited state 
lifetimes were measured. Shell model calculations were performed 
for negative parity levels in these nuclei using an effective interac- 
tion due to Koops and Glaudemans and van Hees and 
Glaudemans. The energy spectra, (d,p) spectroscopic factors, and 
lifetimes from these calculations are in very good agreement with 
the data, although because of computational restrictions imposed 
on the *5Cr calculation the agreement there is not as close as in 
51S¢ and 5"Ti. 


17274 


Microscopic study of enhanced E1 transitions in ‘0. 
Hayes, A.C. Thesis (Ph. D.). 154p. Yale Univ., New Haven, CT 
(US) (1986). Available from University Microfilms, PO Box 1764, 
Ann Arbor, Mi 48106, Order No.87-28,136. 

It is well known that light nuclei exhibit the coexistence of collec- 
tive and single particle degrees of freedom within the same state. 
Several enhanced E1 transitions have been observed in 180, and 





of considerable current interest is how the different configurations 
and configuration mixing contribute to the strength of these transi- 
tions. We have carried out a microscopic theoretical study of the 
structure of the low-lying states in '°O to address these questions 
in detail. We have carried out a large basis shell model calculation, 
which includes single particle, collective quadrupole, and cluster 
degrees of freedom. The basis includes up to 3h, of excitation, 
with complete elimination of any spurious center of mass motion. 
The model is quite successful in describing the known properties of 
the states in '°O. Both the enhanced and hindered E1 transitions 
are reasonably well reproduced. The source of enhancement is 
found to arise from constructive interference between quite differ- 
ent components in the wave functions, and to be strongly 
dependent on configuration mixing. However, the positive and neg- 
ative parity states connected by strong E1 transitions are not found 
to have a similar structure. The E1 transitions are very sensitive to 
the details of the wave functions, and do not appear as suitable 
signatures for band structure in light nuclei. 


17275 A determination of the asymptotic D- to S-state ratio 
of the Li-6 alpha-deuteron cluster wavefunction. Casavant, 
D.D.P. Thesis (Ph. D.). 203p. Univ. of Wisconsin, Madison, WI 
(US) (1987). Available from University Microfilms, PO Box 1764, 
Ann Arbor, Mi 48106, Order No.88-00,350. 

The cross-section and all 4 analyzing powers, T29, T21, Too and 
iT;1, of the a-®Li elastic scattering at °Li incident energies of 19.6 
MeV and 5.5 MeV have been measured. The cross-section and 
the tensor analyzing power data were used to determine n, the 
asymptotic D- to S-state ratio of the Li 4 a + d cluster wavefunc- 
tion, using the pole extrapolation method first proposed by Amado 
et al. We were able to extract meaningful values for 7 using the 
Too and Top data taken at ®Li incident energy of 5.5 MeV. We did 
not obtain 7 using the Tz, analyzing power at ®Li incident energy 
of 5.5 MeV because of the inconsistency in the 3 most back angle 
data points. We were unable to use the 19.6 MeV data because 
the angular distributions on the cross-section and analyzing powers 
have too much structure. We conclude that 7 = —0.011 + 0.005. 
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Refer also to citation(s) 15836, 15842, 15961, 15971, 15974, 
15975, 16039, 16273, 16275, 17057, 17060, 17081, 17103, 17106, 
17114, 17120, 17172, 17427, 17428, 17441, 17444, 18217, 18240, 
18246, 18267, 18271, 18273, 18278, 18284, 18287, 18303, 18317, 
18409, 18546, 18547, 18559, 18738, 18739, 18740, 18741, 18742, 
18957 


17276 (AECL-9266) The potentiometric and laser RAMAN 
study of the hydrolysis of uranyl chloride under physiological 
conditions and the effect of systematic and random errors on 
the hydrolysis constants. Deschenes, L.L.; Kramer, G.H.; Mon- 
serrat, K.J.; Robinson, P.A. Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Dec 1986. 28p. 
Order Number DE90613688. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The hydrolysis of uranyl ions in 0.15 mol/L (Na)C1 solution at 37 
degrees Celsius has been studied by potentiometric titration. The 
results were consistent with the formation of (UO2)o(OH)e, 
(UOz2)3(OH)4, (UO2)3(OH)s and (UO2)4(OH)7. The stability con- 
stants, which were evaluated using a version of MINIQUAD, were 
found to be: log B22 = -5.693 + 0.007, log Ba, = -11.499 + 0.024, 
log B35 = -16.001 + 0.050, log 647 = -21.027 + 0.051. Laser Ra- 
man spectroscopy has been used to identify the products including 
(UOz)4(OH)7 species. The difficulties in identifying the chemical 
species in solution and the effect of small errors on this selection 
has also been investigated by computer simulation. The results 
clearly indicate that small errors can lead to the selection of 
species that may not exist. 


17277 (AERE-M-3730) The measurement of the molecular 
weight of humic acid by ultracentritugation. Gardner, M.P. 
UKAEA Harwell Lab. (UK). Chemistry Div. Jul 1989. 25p. Contract 
FI1W/0156. Available from H.M. Stationery Office, London, price 
Pound 8.00. Available from H.M. Stationery Office, London, price 
Pound 8.00. 
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This report is concerned with the application of ultracentrifuge 
methods to the determination of humic acid molecular weights. The 
work has been undertaken as part of the Co-Co club intercompari- 
son exercise on humic acid characterisation. Knowledge of the 
molecular weight distribution of humic acid will be an important pa- 
rameter in assessing the likely physical and chemical behaviour 
under the near-field environment. Molecular weights of a sample of 
purified Aldrich humic acid have been obtained by sedimentation 
velocity and sedimentation equilibrium studies using an analytical 
ultracentrifuge. The results have shown the material to be polydis- 
perse with a weight average molecular weight in the region 2700 to 
4000. (author). 


17278 (DOE/ER/13263-6) Oligomer and mixed-metal com- 
pounds potential multielectron transter agent: Progess report, 
January 1, 1987—January 1, 1990. Rillema, D.P. North Carolina 
Univ., Charlotte, NC (USA). Dept. of Chemistry. 10 Jan 1990. 27p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
84ER13263. Order Number DE90005902. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

We proposed to continue syntheses and characterizations of 
monometallic and multimetallic compounds on work in progress, 
extend our efforts to prepare and design molecules of interest for 
intramolecular electron and energy transfer, determine the photo- 
physics of ligand loss from ruthenium(Il) monometallic complexes 
and examine catalytic properties of our complexes. We have suc- 
cessfully made contributions toward each of these goals. The 
preparation and properties of both homonuclear (same metal cen- 
ter) and heteronuclear (different metal centers) complexes 
containing from one to four metal centers were reported. New com- 
plexes of rhenium(l) and platinum(il) which emitted strongly in 
solution and underwent excited state electron transfer were synthe- 
sized. A bimetallic complex containing rhenium(l) and ruthenium(il) 
exhibited unusual properties. Luminescence was observed from 
each metal core. The photophysics of tris-chelated ruthenium(|!) 
and bis-chelated, bispyridine ruthenium(II) complexes was exam- 
ined. Temperature dependent emission lifetimes were attributed to 
either energy loss through a fourth charge transter excited state, 
the third MLCT state, or the dd state, aepending upon the complex 
in question. Catalytic properties were examined at surface modified 
electrodes. Significant photocurrents were observed in car- 
rageenan, a polysaccharide hydrogel. Two hydrogel systems were 
examined. These were: (a) one containing Ru(bpy)3**, methy! vio- 
logen and triethanolamine, and (b) one containing Ru(bpy)3**, 
oxygen and triethanolamine. Catalytic CO2 reduction was also ex- 
amined at a bare platinum electrode, at a bare platinum electrode 
in a solution containing Co(bpy)3°* as a homogeneous catalyst, 
and at a platinum electrode whose was modified with a cobalt 
bipyridine-like material. 


17279 (DOE/ER/13443-3) Thermodynamic properties of su- 
percritical mixtures: Final report, 15 September 1982-14 June 
1989. izatt, R.M. Brigham Young Univ., Provo, UT (USA). Dept. of 
Chemistry. Jan 1990. 9p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-85ER13443. Order Number 
DE90006720. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


The focus of the research effort was to gain increased under- 
standing of the energetics associated with chemical and physical 
interactions involving supercritical fluids. Using a flow calorimetric 
procedure, heats of mixing (H=) were determined in temperature 
and pressure regions spanning critical loci for a large number of bi- 
nary systems involving combinations of carbon dioxide, “reons, 
and hydrocarbons. Temperature and pressure ranges covered were 
298-678 K and 0.1-16 MPa, respectively. Use of appropriate mod- 
els, equations of state, and scaling terms allowed a quantitative 
understanding of the H® data to be obtained for the various sys- 
tems investigated. In those cases where phase splitting occurred, 
the calorimetric data allowed phase compositions to be determined. 
These phase compositions were in excellent agreement with litera- 
ture data cbtained by conventional procedures. Advantages of the 
calorimetric method for phase composition determination are its 
simplicity, rapidity, avoidance of withdrawing samples from the sys- 
tem, and precise control of the temperature and pressure of 
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measurement. Procedures were developed and tested using car- 
bon dioxide, n-hexane, and toluene for the prediction of H® values 
for ternary systems from the H® values for the component binary 
systems. The calculated and measured H® values for the ternary 
system were in good agreement. 21 refs. 


17280 (DOE/ER/13446-5) Mechanistic study of the effects 
of magnetic fields on scale tormation: Final progress report. 
Katz, J.L. Johns Hopkins Univ., Baltimore, MD (USA). Dec 1989. 
49p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-85ER13446. Order Number DE90006065. Available from 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The buildup of scale deposits inside cooling water pipes and 
boilers is a multimillion doliar problem in many industrial processes. 
Scale deposits significantly reduce heat transfer efficiency and can 
cause partial or even complete blockage of water flow passages. 
Acids and other chemical scale inhibitors are often used to prevent 
scale buildup, but such prevention regimes can be costly and haz- 
ardous. Thus, any improvements in scale prevention technology 
will result in very large energy and dollar savings, and also will al- 
leviate many environmental concerns. We conducted experiments 
to investigate several ways in which a magnetic field could cause 
the formation of a ferric hydroxide compound that is an effective 
heterogeneous nucieator of CaCo3. We also conducted experi- 
ments to determine whether any of seven ferric hydroxide minerals 
— goethite, hematite, akaganeite, lepidocrocite, “amorphous” ferric 
hydroxide, magnetite, and 5-FeOOH - is an effective heteroge- 
neous nucleator of CaCO3. The results from these experiments did 
not confirm our original hypothesis; however, our observations led 
to an important new idea. This report reviews all the research de- 
scribed in our earlier reports, and includes our work for the period 
September 1, 1988 to May 31, 1989. The following sections de- 
scribe, in chronological order, all the experiments made to test our 
earlier hypotheses about how magnetic water treatment might pre- 
vent scale formation, and our current ideas about using iron to 
prevent scale. 35 refs., 15 figs. 


17281 (DOE/ER/13569—4) Transition metal activation and 
functionalization of carbon-hydrogen bonds: Final report, 
June 1, 1986—November 30, 1989. Jones, W.D. Rochester Univ., 
NY (USA). Dept. of Chemistry. Nov 1989. 41p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-86ER13569. Order 
Number DE90006588. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

This project is directed towards the continued investigation of the 
fundamental thermodynamic and kinetic factors that influence 
carbon-hydrogen bond activation at homogeneous transition metal 
centers. The project is also directed towards the conversion of hy- 
drocarbons into functionalized products of potential use to chemical 
industry. Our goals during the grant period will be (1) to identify 
new transition metal complexes capable of activating arene and 
alkane C-H bonds, (2) to quantitatively evaluate the kinetic and 
thermodynamic stability of these complexes, and (3) to examine 
routes for functionalization of the activated hydrocarbons. These 
studies will also contribute towards the formulation of a unified the- 
ory of C-H bond activation that applies to other transition metal 
complexes. The specific complexes involved in these stud- 
ies are derivatives of the formulation (CsMes)Rh(PR3)(R)H, 
Fe(PMes3)o(CNR)s3, Ru(PR3)4(R)H, and Rh(CNR)3H. Functionaliza- 
tion will focus upon isocyanide and acetylene insertion reactions. 


17282 (IC-89/236) On the dynamics of polymer mixtures In 
solution using the RPA. Benmouna, M. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1989. 8p. Order Number 
DE90613689. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

The dynamics of polymer mixtures and copolymers in solution is 
investigated using the Random Phase Approximation (RPA). It is 
shown that the known results for the intermediate scattering 
functions are recovered in the Rouse limit only. If hydrodynamic in- 
teraction is not negligible, a discrepancy appears. This discrepancy 
can be observed by combining static and dynamic scattering ex- 
periments. (author). 10 refs. 


17283 (IC—-89/249) lonic equilibrium between octahedral 
and tetrahedral complexes in liquid aluminium-sodium fluoride 
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mixtures. Akdeniz, Z.; Tosi, M.P. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1989. 14p. Contract W-31- 
109-ENG-38. Order Number DE90613690. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

An earlier statistical mechanical theory of complexing in molten 
mixtures of polyvalent metal halides and alkali halides is extended 
to situations in which an ionic equilibrium is established between 


. two different types of complexes. The specific systems of interest 


are the mixtures of aluminium fluoride and sodium fluoride, in 
which early Raman scattering experiments by Gilbert, Mamantov 
and Begun have demonstrated coexistence of octahedral (AIF,)°~ 
units and tetrahedral (AIF,)~ units in the concentration range be- 
tween 0.25 and 0.5 of AIF;, Our treatment is based on a simple 
ionic model and involves (i) an evaluation of binding free energies 
for the two units in vacuo, showing that (AIF,)°- is strongly 
unstable against dissociation in this state, and (ii) a statistical me- 
chanical theory of the liquid mixture, in which (AlFg)°~ is stabilized 
by ionic screening interactions. The resulting ionic equilibrium in 
the liquid involves, in excellent agreement with the Raman data, 
strong suppression of dissociation for (AlFg)®-, except near the 
composition corresponding to criolite (AIFs.3NaF). The temperature 
dependence of the ionic equilibrium is also evaluated, with special 
attention to molten criolite. Analogous calculations on aluminium- 
sodium chloride mixtures show that in these systems the 
equilibrium is completely shifted in favour of the (AICl4)~ species, 
as a consequence of its stabilization by halogen polarizability. (au- 
thor). 13 refs, 1 fig., 4 tabs. 


17284 (IC-89/256) Generalized random phase approxime- 
tion for multicomponent polymer systems. Benmouna, M. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1989. 11p. Order Number DE90613691. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

The extension of dynamical Random Phase Approximation to 
Polymer solutions is discussed. A generalized expression of the 
excluded volume parameter is given as a function of space and 
time. It is written in terms of static response and memory functions 
of the intermediate scattering functions for total and bare systems. 
A dynamic response function of the solvent is also given and its 
effects on various dynamical properties of the system are investi- 
gated. (author). 16 refs. 


17285 (INIS-BR-1803) Thermodecomposition of lan 
thanides (Ill) and ytrium (Ill) glucoheptonates. Giolito, J. Sao 
Paulo Univ., SP (Brazil). Inst. de Quimica. 1987. 70p. (in Por- 
tuguese). Order Number DE90613692. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

The lanthanides (Ill) and yttrium (Ill) glucoheptonates as well the 
D-glucoheptono 1-4 lactone were studied using common analytical 
methods, elemental microanalysis of carbon and hydrogen, thermo- 
gravimetry and differential scanning calorimetry. These compounds 
were prepared from the reaction between the lanthanides (Ill) and 
yttrium (Ill) hydroxides and glucoheptonic acid aqueous solution 
obtained by means of the delta lactone hydrolysis of this acid. After 
stoichiometric reaction the compounds were precipitated by the ad- 
dition of absolute ethanol, washed with the same solvent and dried 
in desiccator. Thermogravimetric the (TG) curves of the lanthanides 
giucoheptonates of the ceric group present thermal profiles with 
enough differences permitting an easy caracterization of each com- 
pound and the yttrium (Ill) glucoheptonate TG curve showed a 
great similarity with the erbium (Ill) compound TG curve. The differ- 
ential scanning calometry (DSC) curves showed endothermic and 
exothermic peaks by their shape, height and position (temperature) 
permit an easy and rapid identification of each compound specially 
if DSC and TG curves were examined simultaneously. (author). 


17286 (INIS-mf-11574, pp. 33) The carbon isotope effect of 
the molecular diffusion of methane and ethane. Schuetze, H. 
(Akademie der Wissenschaften der DDR, Leipzig (German 
Democratic Republic). Zentralinstitut fuer |sotopen- und Strahien- 
forschung); Muehle, K.; Abou El-Nour, F. Bergakademie, Freiberg 
(German Democratic Republic). 1989. (In German). (CONF- 
8809444-: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A011 - OSTI; INIS. 





Published in summary form only. CARBON/isotope effects; 
ETHANE/diffusion; METHANE/diftusion; CARBON; ETHANE; DIF- 
FUSION; METHANE; NATURAL GAS 


17287 (INIS-mf-11574, pp. 34) Carbon isotope effects of 
the radiolytic elimination of gaseous hydrocarbons from coal 
and crude oll. Maass, |. (Akademie der Wissenschaften der DDR, 
Leipzig (German Democratic Republic). Zentralinstitut fuer 
Isotopen- und Strahlenforschung); Muehle, K.; Weise, G. 
Bergakademie, Freiberg (German Democratic Republic). 1989. (in 
German). (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. CARBON 13/isotope effects; 
COAL; GAMMA RADIATION; HYDROCARBONS; NATURAL RA- 
DIOACTIVITY; PETROLEUM; RADIOLYSIS 


17288 (INIS-mf-11574, pp. 45-46) The fractionation of oxy- 
gen and sultur isotopes during difterent intensity of bacterial 
reduction. Grinenko, V.A. (AN SSSR, Moscow (USSR). inst. 
Geokhimii i Analiticheskoj Khimii); Ustinov, V.l. Bergakademie, 
Freiberg (German Democratic Republic). 1989. (CONF-8809444-: 
Freiberg isotope colloquium, Freiberg (German Democratic Repub- 
lic), 6-10 Sep 1988). In Synopses of the Freiberg 1988 isotope 
colloquium. Order Number DE90615634. Available from NTIS (US 
Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. OXYGEN 18/fractionation; 
SULFUR 34/fractionation, BACTERIA; FRACTIONATION; SEDI- 
MENTS; SULFATES 


17289 (INIS-mf-11581, pp. 23) The study of energy and 
electron transter reactions by fast EPR spectroscopy. Levanon, 
H. (Hebrew Univ., Jerusalem (Israel). Dept. of Physical Chemistry). 
Weizmann inst. of Science, Rehovoth (israel). 1988. (CONF- 
8810474-: Joint Israel - Italy symposium on magnetic resonance in 
material and biological sciences, Rehovot (israel), 16-18 Oct 
1988). In Joint Israel - Italy symposium on magnetic resonance in 
material and biological sciences, October 16-18, 1988: Program 
and abstracts. Order Number DE90612909. Available from NTIS 
(US Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Abstract only. ENERGY TRANSFERvelectron spin resonance; 
PORPHYRINS/electron spin resonance; EXCITED STATES; PHO- 
TOSYNTHESIS; PORPHYRINS 


17290 (INIS-mf—11581, pp. 28) Novel 4npi polyheterocyclic 
dianions: An NMR study. . Cohen, Y. (Hebrew Univ., Jerusalem 
(israel). Dept. of Organic Chemistry); Rabinovitz, M. Weizmann 
Inst. of Science, Rehovoth (israel). 1988. (CONF-8810474—: Joint 
Israel - Italy symposium on magnetic resonance in material and bi- 
ological sciences, Rehovot (israel), 16-18 Oct 1988). In Joint /srae/ 
- Italy symposium on magnetic resonance in material and biological 
sciences, October 16-18, 1988: Program and abstracts. Order 
Number DE90612909. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Abstract _— only. HETEROPOLYANIONS/stability; HET- 
EROPOLYANIONS; STABILITY; NITROGEN COMPOUNDS; 
NUCLEAR MAGNETIC RESONANCE; OXYGEN COMPOUNDS; 
SULFUR COMPOUNDS 


17291 (INIS-SU-141, pp. 341) Molybdenum (6) interaction 
with ethylene-diaminedisuccinic acid in aqueous solutions. 
Martynenko, L.Il. (Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR)); Kovaleva, |.B.; Larchenko, V.E.; Mitrofanova, N.D. AN 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe Khimich- 
eskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe 
Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj 
Khimii (USSR). 1989. (In Russian). (CONF-8906266—: 4. All-Union 
conference on the problems of solvation and complexing in solu- 
tions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union conference. 
The problems of solvation and complexing in solutions. Part 3: 
Summary of reports. Order Number DE90705995. Available from 
NTIS (US Sales Only), PC A22/MF A01 - OSTI; INIS. 
KE-14033. 
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Short note. MOLYBDENUM COMPLEXES/chemical preparation; 
MOLYBDENUM COMPLEXES/molecular structure; AMINO ACIDS; 
AQUEOUS SOLUTIONS; CHELATING AGENTS; PH VALUE; STA- 
BILITY 


17292 (INIS-SU-145/A, pp. 171) Solvation effect on solubil- 
ity of alkali metal halides in nitromethane base binary 
mixtures. Podolyanko, V.A. (Khar’kovskij Gosudarstvennyj Univ., 
Kharkov (Ukrainian SSR)); Nikolajchuk, A.G.; Svechnikova, E.N. 
AN SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe Khimich- 
eskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe 
Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj 
Khimii (USSR). 1989. (in Russian). (CONF-8906266—: 4. All-Union 
conference on the problems of solvation and complexing in solu- 
tions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union conference. 
The problems of solvation and complexing in solutions. Part 2: 
Summary of reports. Order Number DE90706029. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Short note. POTASSIUM IODIDES/solubility; SODIUM IODIDES/ 
solubility; ACETIC ACID ESTERS; BINARY MIXTURES; CHLORO- 
FORM; DIOXANE; MEDIUM TEMPERATURE; NITROMETHANE; 
SOLUBILITY; QUANTITY RATIO; SOLVATION 


17293 (INIS-SU-145/A, pp. 187) Solvation of alkali metal 
ions in ueous slutions. Ivanov, |.M. (AN SSSR, Novosi- 
birsk (USSR). Inst. Neorganicheskoj Khimii); Volkov, V.V.; Kalish, 
N.K. AN SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj 
i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF-8906266—: 
4. All-Union conference on the problems of solvation and complex- 
ing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union 
conference. The problems of solvation and complexing in solutions. 
Part 2: Summary of reports. Order Number DE90706029. Avail- 
able from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Short note. CESIUM COMPOUNDS/solubility; CESIUM COM- 
POUNDS/solvation; CARBORANES; SOLUBILITY; SOLVATION; 
COBALT COMPLEXES; COMPARATIVE EVALUATIONS; OR- 
GANIC SOLVENTS 


17294 (INIS-SU-145/A, pp. 193) Solvation thermodynamics 
of 1-1 electrolyte nondissociated particles in higher alcohols. 
Kalugin, O.N. (Khar’kovskij Gosudarstvennyj Univ., Kharkov 
(Ukrainian SSR)): V’yunnik, LN. AN SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termod- 
inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in 
Russian). (CONF-8906266—: 4. All-Union conference on the prob- 
lems of solvation and complexing in solutions, Ilvanovo (USSR), 
6-8 Jun 1989). In 4. All-union conference. The problems of soiva- 
tion and complexing in solutions. Part 2: Summary of reports. 
Order Number DE90706029. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

Short note. IODIDES/solvation; |ODIDES/thermodynamic proper- 
ties; ALCOHOLS; ALKALI METAL COMPOUNDS; ATOMIC RADII; 
CHEMICAL COMPOSITION; HIGH TEMPERATURE; IODIDES; 
SOLVATION; IONS; MEDIUM TEMPERATURE; TEMPERATURE 
DEPENDENCE 


17295 (INIS-SU-145/A, pp. 194) Solvation of ions in anhy- 
drous hydrogen peroxide according to NMR data. Kirakosyan, 
G.A. (AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii); Galuzina, T.V.; Loginov, S.V.; Tarasov, V.P.; 
Morozova, T.G. AN SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF- 
8906266—: 4. All-Union conference on the problems of solvation 
and complexing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. 
All-union conference. The problems of solvation and complexing in 
solutions. Part 2: Summary of reports. Order Number 
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DE90706029. Available from NTIS (US Sales Only), PC A15/MF 
AO1 - OSTI; INIS. 

Short note. ALKAL! METAL COMPOUNDS /solvation; SOLVA- 
TION; CHEMICAL SHIFT; FLUORIDES; HYDROGEN PEROXIDE; 
NITRATES; NUCLEAR MAGNETIC RESONANCE; PERCHLO- 
RATES; QUANTITY RATIO; SOLUTIONS 


17296 (INIS-SU-145/A, pp. 198) Thermodynamic descrip- 
tion of solvation of nonpolar gases in aqueous solutions. 
Kudryavtsev, S.G. (AN SSSR, Moscow (USSR). Inst. Khimii 
Nevodnykh Rastvorov); Krestov, G.A. AN SSSR, Moscow (USSR); 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Ter- 
modinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (In 
Russian). (CONF-8906266-: 4. All-Union conference on the prob- 
lems of solvation and complexing in solutions, lvanovo (USSR), 
6-8 Jun 1989). In 4. All-union conference. The problems of solva- 
tion and complexing in solutions. Part 2: Summary of reports. 
Order Number DE90706029. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 
Short note. 1_ ref. 
thermodynamic _ properties; RADOWN/solvation; RADON/ 
thermodynamic _ properties; XENON/solvation; XENON/ 
thermodynamic properties; AQUEOUS SOLUTIONS; KRYPTON; 
SOLVATION; RADON; SOLUBILITY; XENON 


KRYPTON/solvation; KRYPTON/ 


17297 (INIS-SU-145/A, pp. 205) Investigation of Nd** sol 
vation process in organic solvents. Batyaev, |.M. (Leningradskij 
Gosudarstvennyj Pedagogicheskij Inst., Leningrad (USSR)); Shilov, 
S.M.; Kozhemyakina, M.M. AN SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR): Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (In Russian). (CONF- 
8906266-: 4. All-Union conference on the problems of solvation 
and complexing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. 
All-union conference. The problems of solvation and complexing in 
solutions. Part 2: Summary of reports. Order Number 
DE90706029. Available from NTIS (US Sales Only), PC A15/MF 
A011 - OSTI; INIS. 

Short note. NEODYMIUM COMPOUNDS /solvation; AB- 
SORPTION SPECTRA; SOLVATION; ORGANIC SOLVENTS; 
OSCILLATOR STRENGTHS 


17298 (INIS-SU-—145/A, pp. 210) Regularities and features 
of solvation of some monobasic inorganic acid ions in 
methanol-aqueous mixtures. Rubtsov, V.|. (Khar’kovskij Gosu- 
darstvennyj Univ., Kharkov (Ukrainian SSR)); Fokin, E.A. AN 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe Khimich- 
eskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe 
Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj 
Khimii (USSR). 1989. (In Russian). (CONF-8906266-: 4. All-Union 
conference on the problems of solvation and complexing in solu- 
tions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union conference. 
The problems of solvation and complexing in solutions. Part 2: 
Summary of reports. Order Number DE90706029. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Short note. HYDRIODIC ACID/solvation; IODIC ACID/solvation; 
AQUEOUS SOLUTIONS; SOLVATION; IONS; METHANOL; THER- 
MODYNAMIC PROPERTIES 


17299 (INIS-SU-145/A, pp. 230) Enthalpy characteristic of 
individual ion and donor-acceptor ion-molecular interactions 
in solutions. Vandyshev, V.N. (AN SSSR, Moscow (USSR). Inst. 
Khimii Nevodnykh Rastvorov); Krestov, G.A.; Korolev, V.P. AN 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe Khimich- 
eskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe 
Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj 
Khimii (USSR). 1989. (in Russian). (CONF-8906266-: 4. All-Union 
conference on the problems of solvation and complexing in solu- 
tions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union conference. 
The problems of solvation and complexing in solutions. Part 2: 
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Summary of reports. Order Number DE90706029. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Short note. 1 fig. CESIUM COMPOUNDS/enthalpy; CESIUM 
COMPOUNDS/solvation; !ODIDES/enthalpy; l!ODIDES/solvation; 
BINDING ENERGY; ENTHALPY; SOLVATION; COMPARATIVE 
EVALUATIONS; ELECTRONS; IODIDES; IONS; ORGANIC SOL- 
VENTS; VALENCE 


17300 (INIS-SU-145/A, pp. 240) Solvation of rare earth 
halogenoalkyicarboxylates in nonaqueous aprotic solvents. 
Majer, R.A. (Tomskij Gosudarstvennyj Univ., Tomsk (USSR)); 
Novikova, N.V.; Smagin, V.P. AN SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termod- 
inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in 
Russian). (CONF-8906266—: 4. All-Union conference on the prob- 
lems of solvation and complexing in solutions, lvanovo (USSR), 
6-8 Jun 1989). In 4. All-union conference. The problems of solva- 
tion and complexing in solutions. Part 2: Summary of reports. 
Order Number DE90706029. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

Short note. RARE EARTH COMPLEXES/solvation; CAR- 
BOXYLIC ACID SALTS; ELECTRIC CONDUCTIVITY; ORGANIC 
SOLVENTS; QUANTITY RATIO; SOLVATION 


17301 (INIS-SU-145/A, pp. 241) On some regularities in 
change of activity coefficientys of sodium and potassium 
halides in water and its mixtures with monoatomic alcohols. 
Ovchinnikova, V.D. (Ilvanovskij Khimiko-Tekhnologicheskij Inst., 
lvanovo (USSR)); Bogdanov, A.S.; Krestov, G.A. AN SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
estvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266—: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 2: Summary of re- 
ports. Order Number DE907060239. Available from NTIS (US Sales 
Only), PC A15/MF A01 - OSTI; INIS. 

Short note. IODIDES/thermodynamic activity; ALCOHOLS; 
ALKALI METAL COMPOUNDS; AQUEOUS SOLUTIONS; CHEMI- 
CAL COMPOSITION; COMPARATIVE EVALUATIONS; IODIDES; 
MEDIUM TEMPERATURE; QUANTITY RATIO 


17302 (INIS-SU-145/A, pp. 244) Effect of medium solvating 
ability on catalytic activity of cations in solvolysis processes 
of boron fluorocomplexes. Parkhomenko, N.G. (Dnepropetrovskij 
Inst. Inzhenerov Zheleznodorozhnogo Transporta, Dnepropetrovsk 
(Ukrainian SSR)); Kharchenko, L.V.; Kopanev, V.D.; Sokolov, V.V. 
AN SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe Khimich- 
eskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe 
Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj 
Khimii (USSR). 1989. (In Russian). (CONF-8906266-: 4. All-Union 
conference on the problems of solvation and complexing in solu- 
tions, lvanovo (USSR), 6-8 Jun 1989). in 4. All-union conference. 
The problems of solvation and complexing in solutions. Part 2: 
Summary of reports. Order Number DE90706029. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Short note. BORON COMPLEXES/solvolysis; ACTIVATION EN- 
ERGY; ALKALI METAL COMPOUNDS; AQUEOUS SOLUTIONS; 
SOLVOLYSIS; CATALYSIS; ENTROPY; ETHERS; FLUORIDES; 
METHANOL; QUANTITY RATIO; SOLVATION 


17303 (INIS-SU-145/A, pp. 260) Thermodynamics of 
cesium tetraphenylborate dissolution in 1,2-propyiene glycol 
water mixtures. Krasnoperova, A.P. (Khar’kovskij Gosudarstvennyj 
Univ., Kharkov (Ukrainian SSR)); Panaetova, T.D. AN SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
estvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (in Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, Ilvanovo 





(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 2: Summary of re- 
ports. Order Number DE90706029. Available from NTIS (US Sales 
Only), PC A15/MF A01 - OSTI; INIS. 

Short note. BORON COMPLEXES/solution heat; CESIUM COM- 
POUNDS/solution heat; AQUEOUS SOLUTIONS; AROMATICS; 
DISSOLUTION; ENTROPY; FREE ENTHALPY; GLYCOLS; LOW 
TEMPERATURE; MEDIUM TEMPERATURE; ORGANIC BORON 
COMPOUNDS; QUANTITY RATIO; SOLUBILITY; VERY LOW 
TEMPERATURE 


17304 (INIS-SU-145/A, pp. 263) Study of  tert-butyl- 
hydroperoxide complexing with boron trifluoride etherate in 
solution by PMR method. Svitych, R.B. (Nauchno-issledovatel’skij 
Inst. Monomerov dlya_ Sinteticheskogo Kauchuka, Yaroslavl 
(USSR)); Yablonskij, O.P.; Bychkov, V.A.; Bratychak, M.N. AN 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe Khimich- 
eskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe 
Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj 
Khimii (USSR). 1989. (In Russian). (CONF-8906266—: 4. All-Union 
conference on the problems of solvation and complexing in solu- 
tions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union conference. 
The problems of solvation and complexing in solutions. Part 2: 
Summary of reports. Order Number DE90706029. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Short note. BORON COMPLEXES/chemical reaction kinetics; 
CHLOROFORM; DEUTERIUM COMPOUNDS; ETHERS; LOW 
TEMPERATURE; ORGANIC OXYGEN COMPOUNDS; PER- 
OXIDES; QUANTITY RATIO; SOLUTIONS; TEMPERATURE 
DEPENDENCE 


17305 (INIS-SU—145/A, pp. 271) Features of bromobenzoth- 
jazo complexing with ytterbium in organic media. Korovin, 
Yu.V. (AN Ukrainskoj SSR, Odessa (Ukrainian SSR). Fiziko- 
Khimicheskij Inst.); Zayanchukovskij, A.G. AN SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimich- 
eskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 2: Summary of re- 
ports. Order Number DES90706029. Available from NTIS (US Sales 
Only), PC A15/MF A01 - OSTI; INIS. 

Short note. YTTERBIUM COMPLEXES/chemical preparation; 
YTTERBIUM COMPLEXES/luminescence; AZO COMPOUNDS; 
BENZOTHIAZOLES; DEUTERIUM COMPOUNDS; NAPHTHOLS; 
ORGANIC BROMINE COMPOUNDS; ORGANIC SOLVENTS; LU- 
MINESCENCE 


17306 


(INIS-SU-145/A, pp. 273) Synthesis and study of 
lanthanide different-ligand complexes in nonaqueous media. 
Kuvatov, Yu.G. (AN SSSR, Ufa (USSR). Inst. Khimii); Murinov, 


Yu.l.; Danilov, V.T. AN SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF- 
8906266-: 4. All-Union conference on the problems of solvation 
and complexing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. 
All-union conference. The problems of solvation and complexing in 
solutions. Part 2: Summary of reports. Order Number 
DE90706029. Available from NTIS (US Sales Only), PC A15/MF 
A01 - OSTI; INIS. 

Short note. RARE EARTH COMPLEXES/chemical preparation; 
RARE EARTH COMPLEXES/luminescence; BIPYRIDINES; CHEM- 
ICAL COMPOSITION; KETO ACIDS; MONOCARBOXYLIC ACIDS; 
ORGANIC SOLVENTS; PHENANTHROLINE-ORTHO; LUMINES- 
CENCE; STABILITY; SULFOXIDES; TBP 


17307 (INIS-SU-145/A, pp. 274) Nonaqueous solutions of 
lanthanide(3) diethyidithiocarbamatohexamethyl phosphotr- 
amide coordination compounds. Skopenko, V.V. (Kievskij 
Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); Savost’'yanova, A.F. 
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AN SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe Khimich- 
eskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe 
Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj 
Khimii (USSR). 1989. (in Russian). (CONF-8906266—: 4. All-Union 
conference on the problems of solvation and complexing in solu- 
tions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union conference. 
The problems of solvation and complexing in solutions. Part 2: 
Summary of reports. Order Number DE90706029. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Short note. RARE EARTH COMPLEXES/dissolution; AMIDES; 
CHEMICAL COMPOSITION; CHEMICAL REACTION KINETICS; 
CHEMICAL STATE; DEDTC; MOLECULAR STRUCTURE; 
ORGANIC BORON COMPOUNDS; ORGANIC SOLVENTS; PHOS- 
PHORUS COMPOUNDS; DISSOLUTION; SOLVOLYSIS 


17308 (INIS-SU-145/A, pp. 278) Features of halogen and 
interhalogen complexing with some oxygen- and nitrogen- 
containing ligands in nonaqueous media. Il'in, A.!. (Kazakhskij 
Gosudarstvennyj Univ., Alma-Ata (USSR)); Pugina, E.G.; 
Nusupova, G.M.; Gubin, A.l. AN SSSR, Moscow (USSR); AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termod- 
inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in 
Russian). (CONF-8906266—: 4. All-Union conference on the prob- 
lems of solvation and complexing in solutions, lvanovo (USSR), 
6-8 Jun 1989). In 4. All-union conference. The problems of solva- 
tion and complexing in solutions. Part 2: Summary of reports. 
Order Number DE90706029. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

Short note. IODINE COMPLEXES/chemical preparation; 
AMIDES; CHEMICAL COMPOSITION; CHEMICAL REACTION KI- 
NETICS; CHLORIDES; NONAQUEOUS SOLVENTS; PYRIDINES 


17309 (INIS-SU-145/A, pp. 280) Effect of coordinating sol- 
vent on Mg, Zn, Cd, Cu oxidation by ha ydrocarbons. 
Kondin, A.V. (Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 
Nauchno-Issledovatel’skij Inst. Khimii); Alyasov, V. N.; Sergeeva, 
V.P.; Baryshnikov, Yu.N.; Maslennikov, V.P. AN SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimich- 
eskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 2: Summary of re- 
ports. Order Number DE90706029. Available from NTIS (US Sales 
Only), PC A15/MF A01 - OSTI; INIS. 

Short note. CADMIUM/oxidation; CADMIUM; OXIDATION; CAD- 
MIUM COMPLEXES; CHEMICAL COMPOSITION; CHEMICAL 
REACTION KINETICS; ORGANIC HALOGEN COMPOUNDS; 
SOLVATION; SOLVENTS 


17310 — (INIS-SU-145/A, pp. 287) Platinum metal complexing 
with tin(2) in acetonitrile. Antonov, P.G. (Leningradskij Tekhno- 
logicheskij Inst., Leningrad (USSR)); Agapov, |.A.; Emel’yanova, 
E.N.; Kotel'nikov, V.P. AN SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (In Russian). (CONF- 
8906266-: 4. All-Union conference on the problems of solvation 
and complexing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. 
All-union conference. The problems of solvation and complexing in 
solutions. Part 2: Summary of reports Order Number 
DE90706029. Available from NTIS (US Sales Only), PC A15/MF 
A01 - OSTI; INIS. 

Short note. RUTHENIUM COMPLEXES/chemical preparation; 
ACETONITRILE; CHEMICAL PROPERTIES; QUATERNARY COM- 
POUNDS; TIN CHLORIDES 


17311 (INIS-SU-145/A, pp. 291) Composition effect of 


mixed aqueous-organic solvent on enthalpy of cadmium 
and copper(2) monochlioride complex formation reaction. 
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Kuznetsova, G.N. (Sibirskij Tekhnologicheskij Inst., Krasnoyarsk 
(USSR)); Ehjke, M.Yu.; Fedorov, V.A.; Shalygina, V.I. AN SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
estvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266—-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 2: Summary of re- 
ports. Order Number DE90706029. Available from NTIS (US Sales 
Only), PC A15/MF A01 - OSTI; INIS. 

Short note. CADMIUM COMPLEXES/formation heat; ACE- 
TONE; AQUEOUS SOLUTIONS; CHEMICAL COMPOSITION; 
CHLORIDES; GLYCOLS; MEDIUM TEMPERATURE; MIXED SOL- 
VENTS; SOLVATION 


17312 (INIS-SU-145/A, pp. 294) Complexing in 
ethylenediamine-N-N'-disuccinic acid solutions. Zajtseva, G.A. 
(ivanovskij Khimiko-Tekhnologicheskij Inst., lvanovo (USSR)); 
Vasil’ev, V.P. AN SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF- 
8906266—: 4. All-Union conference on the problems of solvation 
and complexing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. 
All-union conference. The problems of solvation and complexing in 
solutions. Part 2: Summary of reports. Order Number 
DE90706029. Available from NTIS (US Sales Only), PC A15/MF 
A01 - OSTI; INIS. 

Short note. 1 tab. STRONTIUM COMPLEXES/chemical prepara- 
tion; AMINO ACIDS; AQUEOUS SOLUTIONS; COMPARATIVE 
EVALUATIONS; MEDIUM TEMPERATURE; STABILITY 


17313 (INIS-SU-145/A, pp. 300) Stability of complexes in 
solution and chelate effects. Vasil’ev, V.P. (ivanovskij Khimiko- 
Tekhnologicheskij Inst., Ivanovo (USSR)). AN SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimich- 
eskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (in Russian). (CONF-8906266—-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 2: Summary of re- 
ports. Order Number DE907060239. Available from NTIS (US Sales 
Only), PC A15/MF A01 - OSTI; INIS. 

Short note. CADMIUM COMPLEXES/stability; © AMMONIA; 
STABILITY; CATIONS; COMPARATIVE EVALUATIONS; EQUILIB- 
RIUM; QUANTITY RATIO; SOLUTIONS 


17314 (INIS-SU-145/A, pp. 301) Rare earth borohydride 
complexing with nitrogen-containing ligands in nonaqueous 
media. Kurbonbekov, A. (AN Tadzhikskoj SSR, Dushanbe (USSR). 
Inst. Khimii); Alikhanova, T.Kh.; Mirsaidov, U. AN SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimich- 
eskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, Ivanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 2: Summary of re- 
ports. Order Number DE90706029. Available from NTIS (US Sales 
Only), PC A15/MF A01 - OSTI; INIS. 

Short note. BOROHYDRIDES/chemical 
EARTH COMPLEXES/chemical preparation; AMINES; BORO- 
HYDRIDES; CHEMICAL COMPOSITION; HYDRAZINE; 
NONAQUEOUS SOLVENTS; PYRIDINES; STABILITY 


17315 (INIS-SU—145/A, pp. 302) New metal chelates on the 
base of o-tosylaminoindoanilines and - naphthylamines: syn- 
thesis and investigation in nonaqueous media. Garnovskij, A.D. 
(Rostovskij-na-Donu Gosudarstvennyj Univ., Rostov-na-Donu 
(USSR). Nauchno-Issiedovatel’skij Inst. Fizicheskoj i Organicheskoj 


preparation; RARE 
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Khimii); Olekhnovich, L.P.; Alekseenko, V.A.; Litvinov, V.V.; 
Lukova, O.A.; Simakov, V.I.; Komissarov, V.N. AN SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimich- 
eskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266—-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, Ilvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 2: Summary of re- 
ports. Order Number DE90706029. Available from NTIS (US Sales 
Only), PC A15/MF A01 - OSTI; INIS. 

Short note. 1 fig. CADMIUM COMPLEXES/chemical prepara- 
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SULFONIC ACIDS 
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SSSR, Novosibirsk (USSR). Inst. Neorganicheskoj Khimii); Ivanova, 
S.N. AN SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj 
i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF-8906266—: 
4. All-Union conference on the problems of solvation and complex- 
ing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union 
conference. The problems of solvation and complexing in solutions. 
Part 2: Summary of reports. Order Number DE90706029. Avail- 
able from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 
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SHIFT; CHEMICAL STATE; CHLORIDES; HYDROXIDES; NMR 
SPECTRA; ORGANIC SOLVENTS; QUATERNARY COMPOUNDS; 
DISSOLUTION 


17317 (INIS-SU—145/A, pp. 
praseodymium chioride coordination compounds with 
piperidinotetrahydropyranol derivatives. Gajfutdinova, R.K. 
(Bashkirskij Gosudarstvennyj Univ., Ufa (USSR)); Vasil’eva, S.A.; 
Murinov, Yu.l. AN SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF- 
8906266-: 4. All-Union conference on the problems of solvation 
and complexing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. 
All-union conference. The problems of solvation and complexing in 
solutions. Part 2: Summary of reports. Order Number 
DE90706029. Available from NTIS (US Sales Only), PC A15/MF 
A01 - OSTI; INIS. 

Short note. PRASEODYMIUM COMPLEXES/molecular structure; 
ALCOHOLS; CHLORIDES; PIPERIDINES; PYRANS 


17318 (INIS-SU-145/A, pp. 323) Complexing of lithium 
boro- and alumohydrides in diethyl ether and diglyme. 
Konoplev, V.N. (AN SSSR, Moscow (USSR). inst. Obshchej i Ne- 
organicheskoj Khimii); Kedrova, N.S.; Sizareva, A.S.; Mal'tseva, 
N.M. AN SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj 
i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF-8906266-: 
4. All-Union conference on the problems of solvation and complex- 
ing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union 
conference. The problems of solvation and complexing in solutions. 
Part 2: Summary of reports. Order Number DE90706029. Avail- 
able from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Short note. BOROHYDRIDES/chemical reactions; BOROHY- 
DRIDES/solubility; ALUMINIUM COMPOUNDS; BOROHYDRIDES; 
SOLUBILITY; CHEMICAL COMPOSITION; ETHERS; LITHIUM 
COMPOUNDS; MEDIUM TEMPERATURE 


17319 — (INIS-SU-145/A, pp. 324) Investigation of lanthanide 
thiocyanate complexes in nonaqueous media by the “N NMR 
spectroscopy method. Amirkhanov, V.M. (Kievskij Gosudarstven- 
nyj Univ., Kiev (Ukrainian SSR)); Tyukhtenko, S.l. AN SSSR, 
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Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
estvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (in Russian). (CONF-8906266—: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. Al/-union conference. The problems 
of solvation and complexing in solutions. Part 2: Summary of re- 
ports. Order Number DE90706029. Available from NTIS (US Sales 
Only), PC A15/MF A01 - OSTI; INIS. 
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17320 (INIS-SU-145/A, pp. 331) Conformations of some 
chelates on the base of 2-hydroxy-1-naphtalaniline in solu- 
tions. Bulgarevich, S.B. (Rostovskij-na-Donu Gosudarstvennyj 
Univ., Rostov-na-Donu (USSR). Nauchno-lssiedovatel’skij Inst. 
Fizicheskoj i Organicheskoj Khimii); Movshovich, D.Ya.; Yusman, 
T.A.; Filippov, S.E.; Bren’, D.V.; Litvinov, V.V.; Kogan, V.A. AN 
SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe Khimich- 
eskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe 
Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj 
Khimii (USSR). 1989. (in Russian). (CONF-8906266-: 4. All-Union 
conference on the problems of solvation and complexing in solu- 
tions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union conference. 
The problems of solvation and complexing in solutions. Part 2: 
Summary of reports. Order Number DE90706029. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Short note. 1 fig. BERYLLIUM COMPLEXES/molecular structure; 
AMINES; CHELATES; DIOXANE; NAPHTHOLS; SOLUTIONS 


17321 (INIS-SU-145/A, pp. 332) Nonaqueous solvent role 
in investigation of rare earth bromide reaction with simple 
hydrides. Mal’tseva, N.P. (AN SSSR, Moscow (USSR). Inst. Ob- 
shchej i Neorganicheskoj Khimii); Golovanova, A.|. AN SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
estvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (in Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 2: Summary of re- 
ports. Order Number DE90706029. Available from NTIS (US Sales 
Only), PC A15/MF A01 - OSTI; INIS. 

Short note. EUROPIUM BROMIDES/chemical reactions; EU- 
ROPIUM BROMIDES/solubility; SCANDIUM BROMIDES/chemical 
reactions; SCANDIUM BROMIDES/solubility; YTTRIUM BRO- 
MIDES/chemical reactions; YTTRIUM BROMIDES/solubility; 
SOLUBILITY; LITHIUM HYDRIDES; MEDIUM TEMPERATURE; 
ORGANIC SOLVENTS; SODIUM HYDRIDES 


17322 (INIS-SU-145/A, pp. 335) Synthesis of nitrosonium 
pentanitratozirconate in liquid dinitrogen tetroxide medium. 
Natsina, A.A. (AN SSSR, Novosibirsk (USSR). Inst. Neorganich- 
eskoj Khimii); Ukraintseva, Eh.A.; Yakovlev, |.1. AN SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimich- 
eskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. Al/-union conference. The problems 
of solvation and complexing in solutions. Part 2: Summary of re- 
ports. Order Number DE90706029. Available from NTIS (US Sales 
Only), PC A15/MF A01 - OSTI; INIS. 

Short note. ZIRCONIUM COMPLEXES/chemical preparation; 
ZIRCONIUM COMPLEXES/solubility; LIQUIDS; NITRATES; NI- 
TROGEN OXIDES; NITROSO COMPOUNDS; SOLUBILITY 


17323 (INIS-SU-145/A, pp. 336) Triethyl amine role in 
formation of dimeric cationic tungsten(6) complexes with hy- 
drazines in acetonitrile medium. Sakharov, S.G. (AN SSSR, 
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lua, S.A.; Kokunov, Yu.V.; Busiaev, Yu.A. AN SSSR, Moscow 
(USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimich- 
eskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (in Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
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of solvation and complexing in solutions. Part 2: Summary of re- 
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Only), PC A15/MF A01 - OSTI; INIS. 
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17324 (INIS-SU-145/A, pp. 340) Fautomerism and complex- 
ing of pyrazolones. Solovskij, A.A.; Anishchenko, M.O. AN SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
estvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (in Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
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ports. Order Number DE90706029. Available from NTIS (US Sales 
Only), PC A15/MF A01 - OSTI; INIS. 

Short note. CADMIUM COMPLEXES/chemical preparation; CAD- 
MIUM COMPLEXES/isomerization; ERBIUM COMPLEXES/ 
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PLEXES/isomerization;, ISOMERIZATION; ETHERS; KETONES; 
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17325 (INIS-SU-146/A) 4. Alkunion conference. The 
problems of solvation and complexing in solution. Pt. 1: Sum- 
maries of reports. AN SSSR, Moscow (USSR). Inst. Khimii 
Nevodnykh Rastvorov; AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe Khimich- 
eskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe 
Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj 
Khimii (USSR). 1989. 170p. (in Russian). (CONF-8906266—: 4. All- 
Union conference on the problems of solvation and complexing in 
solutions, lvanovo (USSR), 6-8 Jun 1989). Order Number 
DE90706028. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 
Individual papers in scope are processed separately. 
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(USSR). Inst. Khimii Nevodnykh Rastvorov; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF- 
8906266—: 4. All-Union conference on the problems of solvation 
and complexing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. 
All-union conference. The problems of solvation and complexing in 
solution. Pt. 1: Summaries of reports. Order Number 
DE90706028. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 
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(INIS-SU-146/A, pp. 35) Relaxation of °Kr, "Xe, 2D 
nuclii and dynamics of particles in rare gas solutions. Mazitov, 
R.K. (AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii); Enikeev, K.M.; Khristoforov, A.V.; Il'yasov, A.V.; 
Dautov, R.A. AN SSSR, Moscow (USSR). Inst. Khimii Nevodnykh 
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Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
estvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. Al/-union conference. The problems 
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Short note. DEUTERIUM/relaxation; KRYPTON 83/relaxation; 
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Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
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Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
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ports. Order Number DE90706028. Available from NTIS (US Sales 
Only), PC AO8/MF A01 - OSTI; INIS. 
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THIOPHENOLS 
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ions in concentrated salt solutions. Kremer, V.A. (Ukrainskij Za- 
ochnyj Politekhnicheskij Inst., Kharkov (Ukrainian SSR)). AN 
SSSR, Moscow (USSR). Inst. Khimii Nevodnykh Rastvorov; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termod- 
inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in 
Russian). (CONF-8906266—: 4. All-Union conference on the prob- 
lems of solvation and complexing in solutions, lvanovo (USSR), 
6-8 Jun 1989). In 4. All-union conference. The problems of solva- 
tion and complexing in solution. Pt. 1: Summaries of reports. 
Order Number DE90706028. Available from NTIS (US Sales Only), 
PC AO8/MF A01 - OSTI; INIS. 

Short note. ALKALI METAL COMPOUNDS /hydration; ALKALINE 
EARTH METAL COMPOUNDS /hydration; HALIDES/hydration; 
URANYL PERCHLORATES/hydration; HYDRATION; AQUEOUS 
SOLUTIONS; CATIONS; CORRELATIONS; HALIDES; QUANTITY 
RATIO; THERMODYNAMIC ACTIVITY 


17330 (INIS-SU-146/A, pp. 49) Calculations of composi- 
tions of heterosolvate metal ion complexes in binary 
coordinating solvents. Paviov, N.N. (Moskovskij Tekstil’nyj Inst., 
Moscow (USSR)); Platova, T.E. AN SSSR, Moscow (USSR). Inst. 
Khimii Nevodnykh Rastvorov; AN SSSR, Moscow (USSR). Nauch- 
nyj Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj 
i Kolloidnoj Khimii (USSR). 1989. (In Russian). (CONF-8906266-: 
4. All-Union conference on the problems of solvation and complex- 
ing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. Al/-union 
conference. The problems of solvation and complexing in solution. 
Pt. 1: Summaries of reports. Order Number DE90706028. Avail- 
able from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

Short note. 2 refs. CADMIUM COMPLEXES/solvation; CAD- 
MIUM COMPLEXES/stability; AMIDES; AQUEOUS SOLUTIONS; 
SOLVATION; STABILITY; CHEMICAL COMPOSITION; COORDI- 
NATION VALENCES; METHANOL; MIXED SOLVENTS 
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17331 (INIS-SU—146/A, pp. 50) Interparticle interactions in 
binary solvents. Stereochemical aspects of complexing. Devy- 
atov, F.V. (Kazanskij Gosudarstvennyj Univ., Kazan (USSR)); 
Mustafina, A.R.; Nepryakhin, A.E.; Safina, V.F.; Vul'tson, S.G. AN 
SSSR, Moscow (USSR). Inst. Khimii Nevodnykh Rastvorov; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termod- 
inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in 
Russian). (CONF-8906266—: 4. All-Union conference on the prob- 
lems of solvation and complexing in solutions, lvanovo (USSR), 
6-8 Jun 1989). In 4. All-union conference. The problems of solva- 
tion and complexing in solution. Pt. 1: Summanes of reports. 
Order Number DE90706028. Available from NTIS (US Sales Only), 
PC AO8/MF A01 - OSTI; INIS. 

Short note. DYSPROSIUM COMPLEXES/chemical preparation; 
DYSPROSIUM COMPLEXES/solvation; AQUEOUS SOLUTIONS; 
CHEMICAL COMPOSITION; SOLVATION; FREE ENTHALPY; 
MIXED SOLVENTS; ORGANIC SOLVENTS; STEREOCHEM- 
ISTRY; TARTRATES 


17332 (INIS-SU-146/A, pp. 53) Indium fluorocomplexes 
with pseudohalide ligands in aqueous solution. Petrosyants, 
S.P. (AN SSSR, Moscow (USSR). Inst. Obshchej i Neorganich- 
eskoj Khimii); Malyarik, M.A. AN SSSR, Moscow (USSR). Inst. 
Khimii Nevodnykh Rastvorov; AN SSSR, Moscow (USSR). Nauch- 
nyj Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj 
i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF-8906266-: 
4. All-Union conference on the problems of solvation and compiex- 
ing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union 
conference. The problems of solvation and complexing in solution. 
Pt. 1: Summanes of reports. Order Number DE90706028. Avail- 
able from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

Short note. INDIUM COMPLEXES/chemical composition; 
INDIUM COMPLEXES/chemical preparation; AQUEOUS SOLU- 
TIONS; COORDINATION NUMBER; CYANATES; FLUORIDES; 
HYDRATES; MOLECULAR STRUCTURE 


17333 (INIS-SU-146/A, pp. 54) Thermochemical and con- 
ductometric study of tetramethyl- and tetraethylammonium 
iodide solutions in acetonitrile in 233-328 K. Patsatsiya, B.K. 
(lvanovskij Khimiko-Tekhnologicheskij Inst., Ivanovo (USSR)); 
Zabyvaev, A.N.; Kinchin, A.N.; Safonova, L.P. AN SSSR, Moscow 
(USSR). Inst. Khimii Nevodnykh Rastvorov; AN SSSR, Moscow 
(USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF- 
8906266-: 4. All-Union conference on the problems of solvation 
and complexing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. 
All-union conference. The problems of solvation and complexing in 
solution. Pt. 1: Summaries of reports. Order Number 
DE90706028. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

Short note. lODIDES/electric conductivity; lIODIDES/solution 
heat; ACETONITRILE; IODIDES; LOW TEMPERATURE; MEDIUM 
TEMPERATURE; QUATERNARY COMPOUNDS; TEMPERATURE 
DEPENDENCE 


17334 (INIS-SU-146/A, pp. 57) Thermodynamics of cesium 
nitrate dissolution in glycols of CH2OH(CH2CH20), CH20H se- 
ries. Krasnoperova, A.P. (Khar’kovskij Gosudarstvennyj Univ., 
Kharkov (Ukrainian SSR)); Lebedeva, L.T.; Pilyaeva, T.S. AN 
SSSR, Moscow (USSR). Inst. Khimii Nevodnykh Rastvorov; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termod- 
inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
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inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
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inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
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inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
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inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in 
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Short note. RARE EARTH COMPLEXES/chemical reaction 
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Inst. Khimii Nevodnykh Rastvorov; AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj 
i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF-8906266—: 
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Mazitov, R.K.; Gejst, A.G. AN SSSR, Moscow (USSR). Inst. Khimii 
Nevodnykh Rastvorov; AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe Khimich- 
eskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe 
Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj 
Khimii (USSR). 1989. (in Russian). (CONF-8906266—: 4. All-Union 
conference on the problems of solvation and complexing in solu- 
tions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union conference. 
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Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
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Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
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T.A. AN SSSR, Moscow (USSR). Inst. Khimii Nevodnykh 
Rastvorov; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
estvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
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ports. Order Number DE90706028. Availabie from NTIS (US Sales 
Only), PC AO8/MF A01 - OSTI; INIS. 
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SSSR, Moscow (USSR). Inst. Khimii Nevodnykh Rastvorov; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termod- 
inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in 
Russian). (CONF-8906266—-: 4. All-Union conference on the prob- 
lems of solvation and complexing in solutions, lvanovo (USSR), 
6-8 Jun 1989). In 4. All-union conference. The problems of solva- 
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SSSR, Moscow (USSR). Inst. Khimii Nevodnykh Rastvorov; AN 
SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termod- 
inamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
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Khimii Nevodnykh Rastvorov; AN SSSR, Moscow (USSR). Nauch- 
nyj Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj 
i Kolloidnoj Khimii (USSR). 1989. (In Russian). (CONF-8906266—: 
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tional ligands. Arbuzov, B.A. (Kazanskij Gosudarstvennyj Univ., 
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Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
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Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (In Russian). (CONF- 
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nykh Rastvorov; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
estvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
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Khimicheskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj 
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solution. Pt. 1: Summaries of reports. Order Number 
DE90706028. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

Short note. SODIUM IODIDES/solution heat; SODIUM IODIDES/ 
solvation; ALCOHOLS; ALGORITHMS; CALORIMETRY; ELEC- 
TROLYTES; ION PAIRS; IONS; MEDIUM TEMPERATURE; 
QUANTITY RATIO; SOLVATION; TEMPERATURE DEPENDENCE; 
THERMODYNAMIC ACTIVITY 


17353 (INIS-SU-146/A, pp. 165) Characteristics of associa- 
tion of alkali metal and tetra-n-butyl ammonium iodides in 
nonaqueous solvents. Solov'ev, S.N. (Moskovskij Khimiko- 
Tekhnologicheskij Inst., Moscow (USSR)); Khekalo, T.V. AN SSSR, 
Moscow (USSR). Inst. Khimii Nevodnykh Rastvorov; AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF- 
8906266-: 4. All-Union conference on the problems of solvation 
and complexing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. 
All-union conference. The problems of solvation and complexing in 
solution. Pt. 1: Summaries of reports. Order Number 
DE90706028. Available from NTIS (US Sales Only), PC A08/MF 
AO1 - OSTI; INIS. 
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Short note. IODIDES/chemical state; |ODIDES/solution heat; AL- 
KALI METAL COMPOUNDS; ELECTROLYTES; IODIDES; 
MEDIUM TEMPERATURE; ORGANIC SOLVENTS; QUANTITY 
RATIO; QUATERNARY COMPOUNDS 


17354 (INIS-SU-146/A, pp. 149) Thermochemistry of disso- 
lution and solvation of chlorophyi-ligand complexes with 
some metals. Berezin, M.B.; Tangyarikov, N.S.; V'yugin, A.l.; 
Krestov, G.A. AN SSSR, Moscow (USSR). Inst. Khimii Nevodnykh 
Rastvorov; AN SSSR, Moscow (USSR). Nauchnyj Sovet pe 
Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
estvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, Ivanovo 
(USSR), 68 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solution. Pt. 1: Summaries of re- 
ports. Order Number DE90706028. Available from NTIS (US Sales 
Only), PC A08/MF A01 - OSTI; INIS. 

Short note. CADMIUM COMPLEXES/solution heat; CADMIUM 
COMPLEXES/solvation; BENZENE; SOLVATION; CHLOROPHYLL; 
ORGANIC SOLVENTS 


17355 (INIS-SU-146/A, pp. 139) Breaking of tetrahedral net- 
work of hydrogen bonds in aqueous solutions of electrolytes 
from X-ray diffraction data. Anisimov, S.V. (ivanovskij Khimiko- 
Tekhnologicheskij Inst., lvanovo (USSR)); Smirnov, P.R.; Trostin, 
V.N. AN SSSR, Moscow (USSR). Inst. Khimii Nevodnykh 
Rastvorov; AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
estvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (in Russian). (CONF-8906266-: 4. All-Union conterence on 
the problems of solvation and complexing in solutions, Ilvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solution. Pt. 1: Summaries of re- 
ports. Order Number DE90706028. Available from NTIS (US Sales 
Only), PC AO8/MF A01 - OSTI; INIS. 

Short note. 2 refs., 1 tab. CESIUM SULFATES/aqueous soiu- 
tions; CESIUM SULFATES/molecular structure; ATOMIC RADII; 
CATIONS; CHEMICAL BONDS; ELECTROLYTES; QUANTITY RA- 
TIO; X-RAY DIFFRACTION 


17356 (INIS-SU-147/A, pp. 31-32) Extraction-spectrum 
analysis of cadmium, tellurium, mercury and cadmium- 
mercury telluride (CMT) with solvent extraction of base by 
organic sulfides. Kulish, N.G.; Chanysheva, T.A.; Verevkin, G.V.; 
Yudelevich, |.G. AN SSSR, Gor'’kij (USSR). Inst. Khimii; Gor’kovskij 
Gosudarstvennyj Univ., Gorki (USSR). 1988. (in Russian). (CONF- 
8805350—: 8. All-Union conference on the methods of preparation 
and analysis of high-purity substances, Gor’kij (USSR), 10 May 
1988). In 8. All-union conference on the methods of preparation 
and analysis of high purity substances. Part 3: Abstracts. Order 
Number DE90706030. Available from NTIS (US Sales Only), PC 
A11/MF A01 - OSTI; INIS. 

Short note. 1 tab. CADMIUM/quantitative chemical analy- 
sis; CADMIUM COMPLEXES/solvent extraction; CADMIUM 
TELLURIDES/quantitative chemical analysis; MERCURY TEL- 
LURIDES/quantitative chemical analysis; TELLURIUM/quantitative 
chemical analysis; TELLURIUM COMPLEXES/solvent extrac- 
tion; ACCURACY; CADMIUM; EMISSION SPECTROSCOPY; 
IMPURITIES; ORGANIC SULFUR COMPOUNDS; SAMPLE 
PREPARATION; SENSITIVITY; TELLURIUM 


17357 (INIS-SU-147/A, pp. 203-204) Thermal conductivity 
of ideal cadmium selenide. Lubashevskaya, |.V.; Kochnev, D.V.; 
Viasov, B.A.; Zinov’ev, V.E.; Biryukov, V.P. AN SSSR, Gor’kij 
(USSR). Inst. Khimii; Gor'kovskij Gosudarstvennyj Univ., Gorki 
(USSR). 1988. (in Russian). (CONF-8805350—: 8. All-Union confer- 
ence on the methods of preparation and analysis of high-purity 
substances, Gor'kij (USSR), 10 May 1988). In 8. All-union confer- 
ence on the methods of preparation and analysis of high purity 
substances. Part 3: Abstracts. Order Number DE90706030. Avail- 
able from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. CADMIUM SELENIDES/thermal conductivity; IMPU- 
RITIES; VERY HIGH TEMPERATURE 
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17358 (INIS-SU—147/A, pp. 204) Low-temperature specific 
heat of 2-4 groups elements of the Periodic System. Gusev, 
A.V.; Kabanov, A.V. AN SSSR, Gor’kij (USSR). Inst. Khimii; 
Gor’kovskij Gosudarstvennyj Univ., Gorki (USSR). 1988. (In Rus- 
sian). (CONF-8805350—: 8. All-Union conference on the methods 
of preparation and analysis of high-purity substances, Gor'kij 
(USSR), 10 May 1988). In 8. Al/-union conference on the methods 
of preparation and analysis of high purity substances. Part 3: Ab- 
stracts. Order Number DE90706030. Available from NTIS (US 
Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. CADMIUM/specific heat; INDIUM/specific heat; AC- 
CURACY; CADMIUM; IMPURITIES; INDIUM; TEMPERATURE 
DEPENDENCE; ULTRALOW TEMPERATURE; VERY LOW TEM- 
PERATURE 


17359 (JAERI-M-89-142) In search of cold D-D nuclear fu- 
sion, (1). Japan Atomic Energy Research Inst., Tokyo (Japan). Oct 
1989. 54p. (In Japanese). Order Number DE90749887. Available 
from NTIS (US Sales Only), PC A04/MF A01. 

Since the success of 'Cold Nuclear Fusion by the Electrolysis of 
D2O’ was reported in March, 1989, the experiments for confirming 
the phenomena have been carried out by the cooperative team of 
Departments of Chemistry, Physics, and Radioisotopes in JAERI. 
The following items have been studied; (i) The measurements of 
the neutron emission rate, neutron energy spectrum, tritium yield, 
and excess heat generation rate during the electrolysis of D2O us- 
ing various palladium cathodes, (ii) The measurements of neutron 
emission rate from titanium sponge in pressurized D2 gas, and (iii) 
The structural analysis of palladium with deuterium loaded elec- 
trolytically by X-ray diffraction and neutron diffraction methods. The 
results so far proved are as follows; (1) The neutron emission rate 
is less than 0.1/sec in both the D2O-electrolysis and the gas-type 
experiment, (2) The excess heat generation is not observed, and 
(3) The beta-phase is formed in the palladium by the 
D2O0-electrolysis and the ratio of the beta-phase increases with in- 
creasing electrolysis time. in the present report, the results so far 
obtained are summarized as a preliminary report and the future 
work of this study is also described. (author). 


17360 (LBL—28052) Reactivity of coordinatively unsatu- 
rated organometallic species in the gas phase and in solution. 
Wasserman, E.P. Lawrence Berkeley Lab., CA (USA). Oct 1989. 
195p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. Order Number DE90006110. Available from 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 

Our application of the technique of infrared flash-kinetic spec- 
troscopy to organometallic chemistry is laced in the context of 
recent work. The advantages and drawbacks of the CO-laser- 
based system used in these experiments relative to other infrared 
detection sources are weighed. The details of the CO laser tran- 
sient IR spectrometer are given. We focus on the operation of the 
CO laser, a homebuilt instrument. The means of photolysis, detec- 
tion, and data analysis are also described. We offer some advice 
on optimization of transient signal quality. The room-temperature 
flash-kinetic spectroscopy of CpCo(CO). in the gas phase and in 
organic solution is investigated. The primary observed photoprod- 
uct is the monocarbonyl CpCo(CO). We examine the gas-phase 
flash-kinetic spectroscopy of CpRh(CO)2. Again, the primary ob- 
served photoproduct is a monocarbonyl, CpRh(CO). This molecule 
is highly reactive, combining with CO at a frequency close to the 
collision rate. The photochemistry of Cp~Rh(CO)> in liquid krypton 
is probed. Reaction between an initially-formed monocarbony| inter- 
mediate and the alkanes cyclohexane and neopentane is noted, 
yiekding C-H activation products. 146 refs., 43 figs., 14 tabs. 


17361 (PS/-34) A PHREEQE database for Pd, Ni and Se. 
Baeyens, B. (Paul Scherrer Inst. (PSI), Wuerenlingen (Switzer- 
land). Programm Entsorgung); McKinley, |.G. Paul Scherrer Inst. 
(PSI), Wuerenlingen (Switzerland). Jun 1989. 59p. Order Number 
DE90615714. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

This report presents a selection of thermodynamic data for Pd, 
Ni and Se to allow modelling of the speciation and solubility of 
these elements in repository safety analysis. Insufficient data are 
available in the literature to allow full appraisal of the data selected 
but, where possible, values were chosen from critical compilations 
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or were checked for consistency between different sources. In an 
appendix, the data selected are presented in a format for direct 
use in the geochemical code PHREEQE. The report also includes 
examples of use of the database to examine the behaviour of 
these elements in chemical systems relevant to the Swiss nuclear 
waste management programme. Limitations of application and pos- 
sible future work in this field are also discussed. (author) 12 tabs., 
53 refs. 


17362 (SAND-89-2888C) Formation of metal colloids in in- 
verse micelles and microemulsions. Wilcoxon, J.P.; Williamson, 
R.L. Sandia National Labs., Albuquerque, NM (USA). [1989]. 7p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-891119-83: Materials Research Society fall 
meeting, Boston, MA (USA), 27 Nov - 2 dec 1989). Order Number 
DE90006296. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Gold colloidal suspensions are produced from both inverse mi- 
celle solutions and microemulsions through both chemical and 
photolytic reduction of the appropriate salt. A variety of surfactant/ 
solvent combinations yield varying results with respect to metalloid 
growth kinetics and stability as revealed through dynamic light 
scattering, small-angle x-ray and neutron scattering and transmis- 
sion electron microscopy. 3 refs., 5 figs. 


17363 _ Infrared reflection spectroscopy: Probing structure- 
reactivity relationships at liquid-solid interfaces. . Stole, S. 
(lowa State Univ. of Science and Technology, Ames, IA (USA). 
Dept. of Chemistry); Wu, C.; Popenoe, D.; Porter, M. pp. 935 of 
The Electrochemical Society Spring meeting (extended abstracts). 
The Electrochemical Society, Pennington, NJ (1989). (CONF- 
890518-: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 

There are a variety of in situ techniques currently available for 
the molecular level characterization of the electrode surface. These 
techniques, which include, infrared reflection spectroscopy, Raman 
Spectroscopy, and optical second harmonic generation, are capa- 
ble of providing detailed information regarding the composition, 
orientation, and relative surface concentration of the interfacial 
structure. This presentation examines the structure and reactivity of 
a variety of monomolecular assemblies at electrode surfaces via in 
situ infrared reflection spectroscopy. Emphasis is placed on prob- 
ing the effects of immobilization on the reactivity of the acidic 
functional groups of organosulfur compounds -HS(CH2),COOH, n - 
10-16] self-assembled at gold. The influence of solvent polarity on 
the structure of these assemblies and those of n-alkyl thiols is ex- 
amined. Correlations between structure and substrate roughness 
are described. 


17364 
and hyperfine structure in ™’Bi, 2°Bi and 25Pb. Barboza Flo- 
res, M. Thesis (Ph. D.). 145p. New York Univ., New York, NY (US) 
(1988). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, MI 48106, Order No.88-24,993. 

The isotope shift and hyperfine structures (hfs) of 38-yr 2°7Bi and 
3.7 x 10°-yr 2°8Bi were measured, in the 6p “Sy - 6p*7s*P 5 


306.7-nm resonance line, as well as the isotope shift of 1.4 x 107- 
yr 2°5Pb in the 6p* °Pp - 6p7s °P, 283.3-nm transition. A 9.1-m 
focal-length Czerny-Turner grating monochromator with a 25-cm 
wide diffraction grating (resolving power ~ 10°) was used to obtain 
high resolution absorption spectra of an atomic vapor of lead and 
bismuth. The spectra were recorded photoelectrically using a 
signal-averaging spectrum scanning technique. The measured iso- 
tope shifts are IS (7°7Bi-2°°Bi) = 0.0999 (20) em-", IS(?Bi- e*Bi) 
0.072 (6) cm—" and IS (2°Pb-208Pb) - —123.9(2.0) x 10- 
on, The derived magnetic dipole (A) and electric quadru /*: ) 
hfs interaction constants are A(*P 3) = 0.1630(3) cm", B(“S3 2) 


—0.016(3) cm—" for 2°7Bi and APs) = 0.1639(20) cm—" for 2°8Bi. 
The nuclear magnetic di ches ¢ (u) and electric ds adrupole moment 
(Q) were found to be pu( = 4.051 (7) uy, Q(°°’ Bi) = —0.60(11)b 
and pu(°8Bi) = 4.52(6)uy. The magnetic ede moments agree 
with theoretical predictions based on the nuclear shell model in- 
cluding configuration mixing and meson exchange contributions. 


Optical epectroscepic measurements of isotope shift 





17365 ‘80 + '8O reactions. Yuan, R.F. Thesis (Ph. D.). 196p. 
California Institute of Technology, Pasadena, CA (US) (1988). 
Available from University Microfilms, PO Box 1764, Ann Arbor, Mi 
48106, Order No.88-03,422. 

Cross sections for the '*®O + '®O reactions (fusion, inelastic exci- 
tation and transfer reactions) have been determined in the range 
6.73 < Ec.m. < 13.24 MeV by measuring the low-lying y-ray transi- 
tions in the residual nuclei with a high resolution Ge detector. A 
statistical model calculation of the populations of the residual nu- 
clear states was employed in deducing cross sections from the 
measured +-yields. -+-ray angular distributions were determined at 
Eia» = 20.0 MeV. The total fusion cross sections were compared 
with an IWBC calculation employing a parameter set obtained from 
fitting elastic scattering data. The interaction barrier shape has 
been obtained by means of the BKN inversion procedure and com- 
pared with the barriers for other oxygen isotopes. The inelastic 
scattering cross section and the two-neutron transfer reaction cross 
section are reproduced well by the DWBA approach. 


17366 Quasi-elastic processes in the Si + Pb systems at 5-8 
MeV/nucleon. Vojtech, R.J. Thesis (Ph. D.). 271p. Univ. of Notre 
Dame, Notre Dame, IN (US) (1987). Available from University Mi- 
crofilms, PO Box 1764, Ann Arbor, MI 48106, Order No.88-02,890. 

Quasielastic yields have been measured for the *8Si + 2°°Pb re- 
action at Ej. (*8Si) = 152, 166, and 255 MeV, and for the *Si + 
208 Ph, 28Sj + 2°6Pb, and 3°Si + 2°6Pb reactions at Ej, (Si) = 222 
MeV. Coupled-channels analysis of the elastic and inelastic scat- 
tering has been performed, resulting in the determination of an 
optical-model potential which describes the data over the range of 
energies and for different isotopes of Si and Pb. Excellent fits to 
the data were produced, with one notable exception. An inability to 
reproduce the angular distribution associated with the inelastic 
excitation of the 3- state in 2°°Pb was observed in the coupled- 
channels analysis of 2®Si + 2°°Pb at 152 and 166 MeV, in spite of 
the excellent results obtained at 225 MeV. The hypothesis that this 
discrepancy reflects a strong coupling of the 3- state to the 
neutron transfer channels was unable to be confirmed by coupled- 
channels calculations into which the one-neutron transfer channel 
had been approximately included. 


17367  Self-assembling trimolecular redox chains at Zeolite 
Y modified electrodes. Li, Zhuyin (Univ. of Texas, Austin (USA)); 
Lai, Cuiwei; Mallouk, T.E. Inorganic Chemistry (USA), 28(2): 178- 
182 (25 Jan 1989). 

SnOz electrodes modified with a 2-4 monolayer thick coating of 
complex organic silicon and nitrogen compounds bind a single 
dense layer of zeolite Y particles, presumably via siloxane link- 
ages. The cationic silane and zeolite particles provide 
ion binding sites for multiply charged anions such as 
Fe(CN),¢*—', large cations such as tris(2,2’-bipyridyl)osmium(II) and 
tris(1,10-phenanthroline)iron(Il), and small cations such as 
trimethyl(ferrocenyimethyl)ammonium. Cyclic votammetric data are 
consistent with occupation of sites within the zeolite framework by 
the small cations, occupation of zeolite outer surface sites by the 
large cations, and occupation of sites in the silane film by 
Fe(CN).*—'. The large cations situated on the zeolite outer surface 
are found to mediate all electron transfers to and from the smaller 
cations contained in the bulk. 6 figures, 12 references. 


17368 High-pressure binary phase equilibria of aromatic hy- 
drocarbons with CO, and CoH. Kim, C.H. (The Johns Hopkins 
Univ., Dept. of Chemical Engineering, Baltimore, MD (US)); Clark, 
A.B.; Vimalchand, P.; Donohue, M.D. Journal of Chemical and En- 
gineering Data (USA), 34(4): 391-394 (Oct 1989). 

The authors describe high-pressure vapor-liquid equilibria of sev- 
eral binary systems containing aromatic hydrocarbons as one 
component and supercritical carbon dioxide or ethane as the other 
component measured by using a dynamic system in which both 
vapor and liquid phases were circulated. The aromatic hydrocar- 
bons that were used in this study are anisole, benzaldehyde, 
tetralin, and 1-methyinaphthalene. The phase equilibria of binary 
systems containing carbon dioxide were measured at two different 
temperatures, 343 and 373 K, and pressures up to 22 MPa. For 
ethane binary systems, equilibrium measurements were made at 
373 K and pressures up to 12 MPa. In addition to measuring tem- 
perature, pressure, and phase compositions, the vapor- and 
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liquid-phase densities also were determined for both carbon diox- 
ide and ethane binary systems. 


17369 Solubility of ethane in n-hexane at pressures to 5.4 
MPa and temperatures from 311 to 394 K. Gasem, K.A.M. (Okla- 
homa State Univ., School of Chemical Engineering, Stillwater, OK 
(US)); Raff, A.M.; Darwish, N.; Robinson, R.L. Jr. Journal of Chem- 
ical and Engineering Data (USA), 34(4): 397-398 (Oct 1989). 

Solubility data are presented for ethane in n-hexane at tempera- 
tures from 311 to 394 K (100 to 250°F) at pressures to 5.4 MPa 
(780 psia). These data are in significant disagreement with earlier 
measurements. The new data can be described with average 
deviations of less than 0.001 mole fraction by the Soave-Redlich- 
Kwong or Peng-Robinson equations when two interaction 
parameters per isotherm are used in the equation. 


17370 <A gas-phase study of FeS,* (n = 1-6). MacMahon, T.J. 
(Purdue Univ., West Lafayette, IN (USA)); Jackson, T.C.; Freiser, 
B.S. Journal of the American Chemical Society (USA), 111(2): 
421-427 (18 Jan 1989). DOE Contract FG02-87ER13766. 

Photodissociation, collision-induced dissociation (CID), ion- 
molecule reactions, and kinetics experiments were used to study 
the series FeS,* (n = 1-6) generated from sequential reactions of 
Fe* with ethylene sulfide in the gas phase. FeS,,* (n = 0-5) were 
observed to react with ethylene sulfide by linear pseudo-first-order 
kinetics for over 2.5 half-lives, indicating that the ions were formed 
predominantly in their ground states and in one isomeric form for 
each ion studied. FeS,*, however, was not observed to react with 
ethylene sulfide. D°(Fe*-CoH2) = 32 + 6 kcal/mol was determined 
by ion-molecule reactions. In addition, photodissociation thresholds 
gave the following bond energies directly: D°(Fe*-S) = 61 + 6 
kcal/mol, D°(Fe*-S2) = 48 + 5 kcal/mol, D°(FeS*-S2) = 49 + 5 
kcal/mol, D° (FeS.*-S2) = 49 + 5 kcal/mol, and D°(FeS3*-S2) = 
43 + 5 kcal/mol. Photodissociation and ion-molecule reactions 
were used to assign D°(FeS,*-S2) = 38 + 5 kcal/mol. These bond 
energies yield a variety of other thermochemical data. The implica- 
tions of these results to ion structure are discussed. 23 refs., 14 
figs., 7 tabs. 


17371 Supersonic beam studies of carbon condensation. 
Smalley, R.E. (Rice Univ., Houston, TX (USA)). Preprints of Pa- 
pers, American Chemical Society, Division of Fuel Chemistry 
(USA), 34(2): 457-463 (1989). (CONF-8904167—: Symposium on 
diamonds derived from fuels: chemistry of diamond chemical vapor 
deposition (CVD), Dallas, TX (USA), 9-14 Apr 1989). 

In the course of the current rage of fascination with how diamond 
growth may be nucleated and controlled, it is probably wise to con- 
sider in some detail the nature of the beast with which diamond 
growth must compete. The best in this case is the growth graphite 
either in its perfect crystalline form, or more typically in one of its 
less flat, often more tortuous morphologies. After all graphite is the 
most stable form of carbon under moderate pressure conditions, 
and diamond growth can dominate only as a result of some kinetic 
trick. Unfortunately, this will have to be a very powerful trick in- 
deed, since it turns out that the kinetics of nucleation and growth of 
graphitic type objects are sensationally facile. This short paper con- 
siders some of the newest evidence of just how formidable this 
graphitic beast is. Strangely, much of this new evidence has come 
from the rarified and esoteric environment of supersonic beams 
and laser spectroscopy. Advances in laser and supersonic molecu- 
lar beam techniques over the past 5-10 years have produced a 
flood of new results and insights as to the nature of small clusters. 
Within the sub-field of strongly bound (non van der Waals) clusters, 
certainly one of the most active and intellectually exciting areas 
has been the study of carbon. Although many of these new experi- 
ments are still in the process of verification, extension, and further 
interpretation, a remarkable new picture is beginning to emerge as 
to some of the dominant processes of carbon condensation and 
the nature of the (largely graphitic) species involved. 


17372 Cars (coherent anti-Stokes Raman scattering) diag- 
nostics in reacting mixtures. Valentini, J.J. (Univ. of California, 
Irvine (USA)). Preprints of Papers, American Chemical Society, Di- 
vision of Fuel Chemistry (USA),  34(2): 498-499 (1989). 
(CONF-8904168-: Symposium on diamonds derived from fuels: di- 
agnostics for diamond CVD, Dallas, TX (USA), 9-14 Apr 1989). 
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Coherent anti-Stokes Raman scattering (CARS) is a coherent 
optical variant of the inelastic light scattering process known as the 
Raman effect. CARS spectroscopy possesses the universality of 
Raman spectroscopy but with greatly enhanced sensitivity. It is in- 
sensitive to background luminescence, can be configured to allow 
remote measurements, has excellent temporal and spatial resolu- 
tion, and can provide detailed information on both the chemical 
composition and physical state of gas, liquid, and solid samples. 
Because of these desirable attributes CARS has become an impor- 
tant optical diagnostic method, in particular for characterizing 
combustion media, plasmas, and chemically reacting mixtures. This 
article provides a brief introduction and overview of such applica- 
tions of CARS, with a particular emphasis on the last of these. 


17373 Broensted superacidity of HC/ in a liquid chloroalu- 
minate. AICi,-1-ethyl-3-methy-1H-imidazolium chloride. Smith, 
G.P. (Oak Ridge National Lab., TN (USA)); Dworkin, A.S.; Zingg, 
S.P.; Pagni, R.M. Journal of the American Chemical Society (USA), 
111(2): 525-530 (18 Jan 1989). DOE Contract AC05-840R21400. 

The system HC! (0.1-1 atm)/AICI,-EMIC (55.0 mol % AICls) 
(EMIC = 1-ethyl-3-methyl-1H-imidazolium chloride) at 23°C is a 
Broensted superacid capable of protonating arenes to a degree 
similar to that of liquid HF at 0°C (H,) = —15.1). Arenes used in 
this investigation were biphenyl (I), naphthalene (Il), 9H-fluorene 
(lll), chrysene (IV), 2-methyinaphthalene (V), mesitylene (VI), pen- 
tamethylbenzene (Vil), hexamethylbenzene (Vill), anthracene (IX), 
and 9,10-dimethylanthracene (X). In both the chioroaluminate melt 
and HF | is a weak base while VIII-X are strong bases. In between 
these extremes the order of basicities in both media is Il < Ill and 
IV < V < Vi < Vil < Vill. A study of the effect of HCI partial pres- 
sure showed, for example that V is 50% protonated at 0.3 atm 
HCl. The overall reaction is arene + HC! + AloCh~ = arene x Ht 
+ 2AICI,~ and is reversible. The degree of protonation was mea- 
sured by optical absorption spectrophotometry. The arenes are 
stable in the liquid chioroaluminate for many hours, and their proto- 
nated forms (arenium ions) are stable for 1 h or more. A new 
procedure for the preparation of EMIC was developed that yields 
exceptionally clean AICi,-EMIC melts with very low concentrations 
of protic and oxidizing impurities. 17 refs., 6 figs., 2 tabs. 


17374 Structure and optical properties of CdS supercius- 
ters in Zeolite hosts. Herron, N. (E. |. du Pont de Nemours and 
Co., Wilmington, DE (USA)); Ying Wang; Eddy, M.M.; Stucky, 
G.D.; Cox, D.E.; Moller, K.; Bein, T. Journal of the American 
Chemical Society (USA), 111(2): 530-540 (18 Jan 1989). DOE 
Contract AS05-80ER10742. 

Direct synthesis of CdS within the pore structure of zeolites 
leads to a novel superciuster with a structural geometry superim- 
posed by the host framework. Detailed x-ray powder diffraction and 
EXAFS analysis together with optical absorption data reveal dis- 
crete (CdS, O), cubes located within the small sodalite units of the 
structure which begin to interconnect as the loading density within 
the zeolite rises. The discrete cube building blocks consist of inter- 
locking tetrahedra of Cd and S with a CdS bond length of 2.47 A. 
At higher loadings these cubes begin to occupy adjacent sodalite 
units where the Cd atoms point toward each other through the 
double six-rings linking the sodalite moieties with a Cd-Cd distance 
of ~ 6 A. As this three-dimensional interconnection proceeds, the 
corresponding changes in optical properties indicate a progression 
toward a semiconductor supercluster with behavior intermediate 
between that of the discrete CdS cubes and bulk semiconductor. 
Semiconductor superclusters of this type represent a novel class of 
materials where the three-dimensional structure and electronic 
properties can be controlled by using different zeolites as the tem- 
plate. The unique stability of the semiconductor clusters inside the 
sodalite units is due to the coordination of Cd atoms with the 
framework oxygen atoms of the double six-ring windows. The sta- 
bility of the superciuster comes from the interaction between 
clusters in the adjacent sodalite units. It is suggested that through- 
bond coupling is responsible for the interaction between clusters. 
43 refs., 12 figs., 5 tabs. 


17375  Photoreactions of the  triruthenium cluster 
HRu3(CO)19(u-COCH3). Isomerization of the bridging alkyi- 
d ligand and competing ligand substitutions. Friedman, 
A.E. (Univ. of California, Santa Barbara (USA)); Ford, P.C. Journal 
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of the American Chemical Society (USA), 111(2): 551-558 (18 Jan 
1989). DOE Contract FG03-85ER13317. 

Irradiation of the title compound HRu3(CO)19(u-COCHs) (A) in 
hydrocarbon solution under CO leads to the formation of the bridg- 
ing u,n* acyl isomer HRu3(CO)1o(un*-C(O)CH3) (B). Quantum 
yields for isomerization ¢ were wavelength dependent ranging 
from < 10-5 at 405-nm excitation to about 0.05 at 313-nm excita- 
tion under Pgo 1.0 atm. In addition, over the range 0-1.0 atm, the 
¢ values proved to be linearly dependent on Poo despite the ab- 
sence of a stoichiometric requirement for CO in the isomerization. 
A key observation was that photoisomerization of A 'C labeled 

cifically at the bridging alkylidyne carbon, i.e., HRug(CO)19(u- 
SCOCHs), gives B specifically labeled at the bridging acyl carbon, 
i.e., HRug(CO),9(un?-'SC(O)CH3), with no evidence of scrambling 
of the label with other carbons in the complex. Photolysis in the 
presence of 'SCO or other added ligands demonstrated the lability 
of the cluster coordinated carbonyls to photosubstitution reactions. 
The quantum yield for photosubstitution ¢, follows the same wave- 
length dependence as does ¢;, and it is proposed that the two 
processes result from competitive decay pathways of common in- 
termediates. Limiting quantum yields for photosubstitution are 
about 0.25. A mechanism for these reactions related to that pro- 
posed previously for the photofragmentation of the parent 
triruthenium cluster Rug (CO);2 is discussed. Prol 313-nm ir- 
radiation of HRu3(CO);0(u,2-C(O)CHs) under CO leads to cluster 
fragmentation and the formation of Ru(CO)s; plus acetaldehyde. 29 
refs., 6 figs., 5 tabs. 


17376 Regioselective thermolysis of 1,4-diphenylbutane en- 
hanced by restricted radical mobility. Britt, P.F. (Oak Ridge 
National Lab., TN (USA)); Buchanan, A.C. Ill; Biggs, C.A. Preprints 
of Papers, American Chemical Society, Division of Fuel Chemistry 
(USA), 34(2): 567-572 (1989). DOE Contract AC05-840R21400. 
(CONF-8904162-: American Chemical Society Division of Fuel 
Chemistry, Dallas, TX (USA), 9-14 Apr 1989). 

Thermal decomposition of coal has been postulated to involve 
the formation of free radicals by processes such as the homolysis 
of aliphatic or ether-containing bridges which connect polycyclic 
aromatic units into a macromolecular structure. Understanding the 
thermal reactivity of coal is important in the study of pyrolysis, 
liquefaction, and coking. Mechanistic insights into the chemical re- 
activity of coal at the molecular level can be gained from the study 
of model compounds which represent structural features in coal. 
However, radicals generated in a cross-linked macromolecular ma- 
terial such as coal may experience restricted mobility when the 
radical center remains bound to the residual molecular structure. 
To model the effects of restricted radical mobility on thermally in- 
duced decomposition reactions, thermolyses of model compounds 
covalently attached to an inert support have been studied. Ther- 
molysis of surface-immobilized 1,2-diphenylethane showed a 
substantially altered free radical reaction pathway compared with 
the corresponding liquid phase behavior, while thermolysis of 
surface-immobilized 1,3-diphenylpropane (~DPP) showed unex- 
pected regioselectivity resulting from conformational restrictions on 
hydrogen transfer reactions as the surface coverage of ~DPP de- 
creased. In order to further explore the regionselectivity of hydrogen 
transfer induced by restricted diffusion, the thermolysis of surface- 
immobilized 1,4-diphenylbutane (~DPB) is being examined. 


17377 Gas-phase reactions of Fe~ and Co~ with simple th- 
ols, sulfides, and disulfides by Fourier transform mass 
spectrometry. Sallans, L. (Purdue Univ., West Lafayette, IN 
(USA)); Lane, K.R.; Freiser, B.S. Journal of the American Chemical 


Society (USA), 111(3): 865-873 (1 Feb 1989). DOE Contract 
FG02-87ER13766. 

Fe- and Co™ are found to react with simple thiols, sulfides, and 
disulfides. The primary reaction products formed from these metal 
anions, M~, and thiols include MS~, MSH~, and MSH2~ and sug- 
gest a mechanism involving initial insertion of the metal into the 
weak C-S bond. Similarly, C-S insertion is the main mode of attack 
in the reactions with the sulfides and disulfides, in analogy to what 
is observed for the reaction of metal cations. Collision-induced dis- 
sociation is used to support the proposed structures for the primary 
products, H-Fe~-SH and Fe~-SH. Some of the thermochemical 
data derived from this study include D°(M~-S) > 103 kcal/mol and 





D°(M~-SH) = 83 +9 kcal/mol. Finally, a brief survey of the reactiv- 
ity of V-, Cr-, and Mo~ with selected organosulfur compounds is 
also reported. 79 refs., 3 figs., 7 tabs. 


17378 Kinetics of the reduction of cobalt(ill) amine com- 
plexes by 1-hydroxy-1-methylethyl radicals. Kusaba, K. (Tohoku 
Univ., Sendai (Japan)); Ogino, Hiroshi; Bakac, A.; Espenon, J.H. 
Inorganic Chemistry (USA), 28(5): 970-972 (8 Mar 1989). DOE 
Contract W-7405-ENG-82. 

In order to better understand the rate constants for the reduction 
of several cobalt complexes by 1-hydroxy-1-methylene radicals 
(*C(CH3)20H), the reactions of *(CH3)2OH with several cobalt(III) 
complexes of bidentate amines have been studied. The Marcus- 
Hush theory was deemed the most appropriate for analysis of the 
kinetic data. The correlation between the kinetics of the reduction 
of the Co(ill) amines by C(CH3)2OH and the reduction of the first 
d-d band for Co(Ill) complexes is discussed. 21 refs., 2 figs., 1 tab. 


17379 Rate constants for the reactions t-CsHy + DX — - 
C4H gD + X (X = Br, |), 295 < T(K) < 384: Heat of formation of 
the tert-butyl radical. Mueller-Markgraf, W. (SRI International, 
Menlo Park, CA (USA)); Rossi, M.J.; Golden, D.M. Journal of the 
American Chemical Society (USA), 111(3): 956-962 (1 Feb 1989). 
DOE Contract FG03-86ER13571. 

Absolute values for the rate constants of the metathesis reac- 
tions of DX (X = Br, |) with tert-butyl, generated by 351-nm 
photolysis of 2,2'-azoisobutane, were determined in a low-pressure 
Knudsen cell reactor using the VLP® (very low pressure photoly- 
sis) technique. For X = Br, the values are 10-®k (M—' s—') = 0.9 
and 2.3, and for X = | the values are 2.1 and 3.1 at 295 and 384 
K. The latter are in good agreement with earlier measurements 
from this laboratory. The former values are lower by a factor of 50 
compared to those recently reported at 295 K and fail to show the 
negative activation energy found in that work. Correcting by ,/2 for 
the primary isotope effect and combining with the rate constants for 
the reverse reactions lead to AH;,° 29a(tert-butyl) (kcal mol—') = 9.2 
+0.5 in both cases. First-order heterogeneous loss of tert-butyl 
radicals on the Teflon-coated surface employed is small (< 2 s~1). 
17 refs., 9 figs., 3 tabs. 


17380 Chemically induced release of charge from a rectify- 
ing polymer based on viologen and quinone subunits. Smith, 
D.K. (Massachusetts Institute of Technology, Cambridge (USA)); 
Tender, L.M.; Lane, G.A.; Licht, S.; Wrighton, M.S. Joumal of the 
American Chemical Society (USA), 111(3): 1099-1105 (1 Feb 
1989). 

Charge associated with the reduction of quinone, 2e~ + 2H* + 
Q — QkHz, can be trapped at low pH in the electrode-confined 
siloxane polymer, (BV-Q-BV°*),, which is derived from a monomer 
that consists of a benzoquinone unit flanked by two benzyl violo- 
gen units. 2ne~ can be released from the polymer by raising the 
solution pH to neutral or basic pH where the viologen can reoxidize 
the QH2 to Q, ultimately delivering the charge to the electrode. 
Chemical redox reagents, added to the polymer film, can also be 
used to release the charge and deliver it to the electrode. The use 
of I3-/I- and Fe(CN).°-/4- as charge-release mediators is 
demonstrated. Oxidation of QH2 centers occurs when the potential 
of an electrode modified with (BV-Q-BV*%*), is brought close to 
E°’(I,—/I-) or E°’(Fe(CN),°—/4-). Because Fe(CN),_°—/4- is con- 
centrated by the polycationic (BV-Q-BV%), polymer, only very 
small solution concentrations, approximately 1 uM, are required to 
effectively mediate the oxidation of QH2. 13 refs., 7 figs., 2 tabs. 


17381 = Intervalence enhanced Raman scattering from (NC). 
Doorn, S.K. (Northwestern Univ., Evanston, IL (USA)); Hupp, J.T. 
Journal of the American Chemical Society (USA), 111(3): 1142- 
1144 (1 Feb 1989). 

Measurements necessary for the assessment of vibrational 
(Franck-Condon) barriers arising from redox-induced differences 
between initial- and final-state normal coordinates or bond lengths 
are generally x-ray measurements. An alternative and potentially 
more general approach to the Franck-Condon barrier problem 
based on an experimental application of time-dependent Raman 
scattering theory is reported herein. The optical intervalence trans- 
fer in the unsymmetrical dimer (NC)sRu''-CN-Ru!"'(NH3)s5~ is 
described in detail. From the data presented, the following points 
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are noted: (1) both ends of the mixed-valence participate in vibra- 
tional trapping, (2) nearly half of the trapping or reorganization 
energy comes from modes assigned to the bridging ligand, (3) lo- 
cal modes remote from the metal center can contribute measurably 
to the Franck-Condon energy, and (4) the low energy metal- 
ammine bond is as significant as the higher energy Ru-NH3 
stretch. 15 refs., 1 fig., 1 tab. 


17382 Use of laser-Raman spectroscopy for studies of hy- 
drogen isotope exchange over metals. Carstens, D.H.W. (Los 
Alamos National Lab., NM (USA)). Zeitschrift fuer Physikalische 
Chemie (Wiesbaden) (Germany, F.R.),  164(pt.2): 1185-1186 
(1989). (CONF-880969-: Metal hydrogen systems fundamentals 
and applications conference, Stuttgart (Germany, F.R.), 4-9 Sep 
1988). 

The authors have looked at isotope exchange over niobium, tita- 
nium, and vanadium metals and ZrCo alloy. (orig/MM). 


17383 Mechanism of the Skraup and Doebner-von Miller 
quinoline syntheses: Cyclization of a,G-unsaturated N- 
aryliminium salts via 1,3-dizaetidinium ion intermediates. Eisch, 
J.J. (State Univ. of New York, Binghamton (USA)); Diuzniewski, T. 
Inorganic Chemistry (USA), 54(6): 1269-1274 (17 Mar 1989). 

The hydrochlorides of cinnamaldehyde anils of the type 
ArCH=CHCH=NAr’, where Ar and Ar’ are phenyl or p-tolyl groups, 
have been shown to react between 25°C and 100°C, in a toluene 
suspension or in a solution of DMSO or acetonitrile, to yield 2- 
substituted quinolines and N-cinnamylanilines ArCH=CHCH2NHAr’. 
The reaction proceeds under anhydrous conditions by cyclization of 
the anil hydrochlorides themselves to produce ultimately 
2-substituted quinolines. The kinetics of the reaction follow a first- 
order dependence on the anil hydrochloride. Rapid exchange 
occurring between dissimilar anil hydrochlorides suggests that such 
anil metatheses take place by way of 1,3-diazetidinium ion interme- 
diates, which previous studies have shown would possess the 
requisite metastability. The foregoing experimental observations 
are reconciled in terms of a novel mechanism for the formation of 
quinolines directly from anils under acidic conditions, namely, the 
reversible formation of diazetidinium ions and their irreversible 
cyclization to quinolines. It is proposed that this pathway is the op- 
erative mechanism in the classic Skraup and Doehner-von Miller 
quinoline syntheses. 28 refs., 2 tabs. 


17384 


Thermochemical kinetic analysis of tunneling and the 
incorporation of tunneling contributions in thermochemical ki- 
netics. Truhlar, D.G. (Univ. of Minnesota, Minneapolis (USA)); 
Garrett, B.C. Journal of the American Chemical Society (USA), 


111(4): 1232-1236 (15 Feb 1989). 
86ER13579. 

The phenomenological enthalpy and entropy of activation for five 
hydrogen atom transfer reactions, H + Hz — Ho +H, D+ He — 
HD +H, H+ D2 — HD + D, OP) + Ho + OH +H, and OH + He 
— H20 + H has been partitioned into substantial and nonsubstan- 
tial contributions. The latter, which are not considered explicitly in 
previous thermochemical kinetic models, are very significant. The 
present analysis could serve as the start of a semiempirical data 
base for the inclusion of variational and tunneling effects in future 
thermochemical kinetic models. 49 refs., 7 tabs. 


DOE Contract FG02- 


17385 Structure and reactivity of titanium/piatinum and pal- 
ladium heterobinuclear complexes with .-methylene ligands. 
Fumiyuki Ozawa (California Institute of Technology, Pasadena 
(USA)); Joon Won Park; Mackenzie, P.B.; Schaefer, W.P.; Henling, 
L.M.; Grubbs, R.H. Journal of the American Chemical Society 
(USA), 111(4): 1319-1327 (15 Feb 1989). 

A series of titanium/platinum and palladium heterobinuclear p- 
methylene complexes Cp2 TiCH2MX(Me)L has been prepared: M 
= Pt, X = Cl, L = PMeg3 (2b), PMe2Ph (2c), PMePh2 (2d); M = Pt, 
X = Me, L = PMeoPh (2e, 2f); M = Pd, X = Cl, L = PMeg (2g). The 
p-CH>/u-Cl complex 2c crystallizes in the monoclinic system in 
space grou: ~2,/n (No. 14), with a = 13.249 (3) A, b = 11.646 (3) 
A, c = 14.54 (5) A, B = 114.45 (2)°, V = 2042.6 (10) A®, Z = 4, 
and density = 1.87 g cm-*. The py-CHo/u-CH3 analogue 2e is 
isostructural to 2c and also crystallizes in space group P2,/n (No. 
14) with a = 13.333 (4) A, b = 11.686 (2) A, c = 14.351 (2) A, 6 = 
115.03 (2)°, V = 2026.0 (8) A®, Z = 4, and density = 1.82 g cm-°. 
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structural studies indicate the following: (1) the Ti-CH2 bond pos- 
sesses residual double-bond character, (2) there is a dative Pt — 
Ti interaction, which may be regarded as x back-donation from the 
platinum atom to the TECH2 group, and (3) the u-CH3 group in 2e 
is bound to the titanium atom through a three-center, two-electron 
agostic bond. Complexes 2c and 2d react with tertiary phosphines 
to give Cp2(Cl)TICH2Pt(Me)L2 species, which form yu-(C,O)-ketene 
complexes Cp2(Cl)TiIOC(=CH2)Pt(Me)L2 upon carbonylation. The 
palladium complex 2g undergoes a reductive elimination reaction to 
give Cp2Ti(Et)Ci and Pd°PMe; complexes. 31 refs., 3 figs., 5 tabs. 


17386 An organometal hydroxide route to 
[(CsMes)Rh],VgO19. Chae, H.K. (Univ. of Illinois, Urbana (USA)); 
Klemperer, W.G.; Day, V.W. Inorganic Chemistry (USA), 28(8): 
1423-1424 (19 Apr 1989). DOE Contract ACO02-76ER01198. 

A method for the preparation of organometal oxides from the 
reaction of organometal hydroxides with single metal oxides is de- 
scribed. The specific system studied was the reaction of aqueous 
[(C5Mes)Rh(OH)>}o with V205 to yield [(C5Mes)Rh]4(VgO49). Both 
the molecular and crystalline structures of the product compound 
are reported. 10 refs., 1 fig. 


17387 Reactions between metal carbonyl anions and 
cations: Rapid two-electron transfer followed by one-electron 
back transfer. Zhen, Y. (State Univ. of New York, Buffalo (USA)); 
Atwood, J.D. Journal of the American Chemical Society (USA), 
111(4): 1506-1508 (15 Feb 1989). 

The reaction of Re(CO)<~— with Mn(CO),_* is reported to proceed 
by a rapid two-electron, one-carbonyl transfer and then a slower 
one-electron back transfer to the binuclear products. Also the reac- 
tions of Mn(CO)s~ with Mn(CO)._* to give Re2(CO)1 are reported. 
Use of 18CO labeled anions have shown that both of these reac- 
tions are accompanied by a rapid two-electron transfer. 13 refs., 1 
tab. 


17388 Evidence from alkali-metal NMR spectroscopy for ion 
pairing in alkaline silicate solutions. McCormick, A.V. (Lawrence 
Berkeley Lab., CA (USA)); Bell, A.T.; Radke, C.J. Journal of Physi- 
cal Chemistry (USA), 93(5): 1733-1737 (9 Mar 1989). DOE 
Contract ACO3-76SF00098. 

Interactions between alkali-metal cations and silicate anions in 
silicate solutions were investigated by cation NMR spectroscopy. 
The concentration of cation-anion pairs was determined from the 
chemical shift and the resonance line widths. The concentration of 
ion pairs involving large anions increases with increasing cation 
size. For silicate solutions in which there is a distribution in cation 
size, the concentration of ion pairs exhibits a maximum with in- 
creasing cation size. This maximum is interpreted in terms of the 
selectivity of ion-pairing reactions. 


17389 Influence of alkali-metal cations on silicon exchange 
and silicon-29 spin relaxation in alkaline silicate solutions. Mc- 
Cormick, A.V. (Lawrence Berkeley Lab., CA (USA)); Bell, A.T.; 
Radke, C.J. Journal of Physical Chemistry (USA), 93(5): 1737- 
1741 (9 Mar 1989). DOE Contract AC03-76SF00098. 

Selective and nonselective inversion NMR experiments were 
carried out to investigate the dynamics of Si exchange between sil- 
icate anions in alkaline silicate solutions. Rate coefficients for the 
Si exchange between monomer and dimer anions and between 
monomer, dimer, and cyclic trimer anions were determined as 
functions of alkali-metal cation size. The largest rate coefficient for 
Si exchange between monomer and dimer anions occurs for K*, 
whereas the largest rate coefficient for Si exchange between 
monomer, dimer, and cyclic trimer anions occurs for Na*. Cation 
size is also found to influence spin-lattice (T,) and spin-spin relax- 
ation (Tz) times. 


17390 Multinuclear NMR investigation of the formation of 
aluminosilicate anions. McCormick, A.V. (Lawrence Berkeley 
Lab., CA (USA)); Bell, A.T.; Radke, C.J. Journal of Physical Chem- 
istry (USA), 93(5): 1741-1744 (9 Mar 1989). DOE Contract 
AC03-76SF00098. 

The structure of simple aluminosilicate anions formed by the re- 
action of silicate and aluminate anions was investigated by °°Si and 
27Al NMR spectroscopy. The extent of aluminosilicate formation 
was found to increase with increasing silicate ratio and increasing 
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cation size. The first of these trends is attributed to the redistribu- 
tion of Si with increasing silicate ratio to more acidic anions. The 
second trend is attributed to the formation of cation-anion pairs. 


17391 Formation of gold(i) halide and thiocyanate com- 
plexes in pyridine and acetonitrile and the structures of gold(!) 
solvates in these solvents. A thermodynamic and EXAFS 
spectroscopic study. Ahriand, S. (Univ. of Lund (Sweden)); Nils- 
son, K.; Persson, |.; Yuchi, A.; Penner-Hahn, J.E. Inorganic 
Chemistry (USA), 28(10): 1833-1838 (17 May 1989). 

The thermodynamics of the formation of gold(l) halide and thio- 
cyanate complexes in pyridine and acetonitrile has been studied by 
means of potentiometric and calorimetric measurements at 25°C. 
All solutions contained 0.1 M tetraethylammonium ions; perchlorate 
was used as a supplementary anion. Changes of free energies, 
enthalpies, and entropies could be determined for the two mononu- 
clear complexes formed in each system, except for the iodide and 
thiocyanate complexes in acetonitrile, where only the formation of 
the second complex could be studied. The solubility was too low 
for the neutral thiocyanate complex, and gold(l) was reduced when 
the iodide/gold ratio was <2. The complexes are much less stable 
in pyridine than in acetonitrile, certainly due to the stronger solva- 
tion of Au* in the former solvent. The formation reactions are 
characterized by very large entropy gains. An analogous lowering 
of the coordination number therefore most probably takes place in 
the case of gold(l), in spite of the fact that the crystallized solvates 
are two-coordinated. Structural studies of gold(l) solutions by 
means of the EXAFS technique have fully confirmed this inference 
for both solvents. The Au-N distances are 2.16 and 2.19 A in pyri- 
dine and acetonitrile, respectively, which is about 0.2 A longer than 
in the corresponding two-coordinated solid solvates. Similar differ- 
ences in metal-ligand distance are found between two- and 
four-coordinated complexes of other d'° acceptors, not only for the 
monovalent copper(i) and silver(l) but also for the divalent mer- 
cury(Il). In pyridine and acetonitrile solutions, gold(I) thus certainly 
exists as a tetrahedral solvate. 50 refs., 7 figs., 5 tabs. 


17392 Fluorescence quenching and electron transfer in 
poly(methacrylic acid) with covalently bound anthracenes. 
Stramel, R.D. (Univ. of Texas, Austin (USA)); Webber, S.E.; 
Rodgers, M.A.J. Journal of Physical Chemistry (USA), 93(5): 
1928-1924 (9 Mar 1989). DOE Contract FG05-86ER13629. 

Poly(methacrylic acid) containing 0.5-1.0 mol % of the following 
anthracene derivatives has been prepared: 1, vinyldiphenylan- 
thracene; 2, 2-(10-phenyl-9-anthryl)ethyl methacrylate; 3, 
2-(10-ethyl-9-anthryl)ethy! methacrylate; 4,  2-(9anthryi)ethyl 
methacrylate. The fluorescence quenching of these chromophores 
by methylviologen and propyiviologensulfonate is highly pH depen- 
dent and occurs by a mixed static and dynamic mechanism. At 
high pH the viologens also form a charge transfer (CT) complex 
with the anthracenes. A simple equilibrium model provides a satis- 
factory fit to both static quenching (K,) and the CT complexation 
(Ker). Both equilibrium constants decrease with increased steric 
hindrance of the anthryl derivatives, and K, is always larger than 
Ker. This latter observation is interpreted as evidence for the role 
of weakly contacting pairs in static quenching. At low pH all sys- 
tems exhibited radical pair formation with a quantum yield (¢ce) in 
the range 0.3-0.45. No systematic variation of gce with anthryl 
Structure is found. The general role of polyelectrolyte-bound chro- 
mophores is discussed. 


17393 Reactivity of pyridine on Mo(110): C-H and C-N bond 
activation. Serafin, J.G. (Harvard Univ., Cambridge, MA (USA)); 
Friend, C.M. Journal of Physical Chemistry (USA), 93(5): 1998- 
2004 (9 Mar 1989). DOE Contract FG02-84ER13289. 

Pyridine undergoes competing desorption (30 + 10%) and de- 
composition to surface carbon, nitrogen, and gaseous dihydrogen 
on Mo(110). Pyridine is shown to molecularly desorb, since no 
reversible C-H bond activation occurs in isotopic exchange experi- 
ments. The temperature at which total decomposition involving the 
cleavage of C-H, C-C, and C-N bonds occurs was found to in- 
crease with increasing coverage of pyridine and related surface 
fragments. Some C-H bond breaking occurs at temperatures less 
than 325 K as evidenced by isotopic labeling results. X-ray photo- 
electron spectroscopy results show that C-C bond activation occurs 
below 500 K. Notably, at least one of the C-N bonds in pyridine is 





intact at temperatures up to 500 K at high coverages on the basis 
of X-ray photoelectron spectroscopy results. An isotope effect in di- 
hydrogen formation was observed in the reaction of a mixture of 
Cs5DsN and CsHsN. At high coverage and low temperature there is 
more than one species on the surface, one of which is assigned as 
molecular pyridine bound through nitrogen. The presence of sur- 
face hydrogen increases the amount of molecular desorption and, 
therefore, decreases the total amount of irreversible decomposition 
by =~ 40%. As a result of the lower coverage of species on the 
surface after molecular desorption, total decomposition, and in par- 
ticular C-N bond cleavage, occurs at lower temperature than on 
the initially clean surface. 


17394 Nucleophilic activation of metal carbonyl clusters. 
Isolation and structure of the elusive chloride adduct 
Ru3(CO),,Ci—. Chin-Choy, Tyrena (Univ. of California, Santa Bar- 
bara (USA)); Harrison, W.T.A.; Stucky, G.D.; Keder, N.; Ford, P.C. 
Inorganic Chemistry (USA), 28(11): 2028-2029 (31 May 1989). 
DOE Contract FG03-85ER13317. 

The results of attempts to isolate a key intermediate, the unsta- 
ble salt [PPN][Ru3(CO),,](I), in studies of homogeneous catalysts 
based on metal carbonyls are described. The compound | has 
been characterized and is shown to be structurally different from 
that previously proposed. Key bond lengths and bond angles are 
listed. 11 refs., 1 fig. 


17395 Highly condensed titanoxanes: Synthesis of closo- 
(Cp*Ti),O, and its transformation to bicyclo-(Cp*Ti),0;Ci> with 
TiCl, as an oxide acceptor reagent. Babcock, L.M. (Univ. of Illi- 
nois, Urbana (USA)); Klemperer, W.G. Inorganic Chemistry (USA), 
28(10): 2003-2007 (17 May 1989). DOE Contract AC02- 


76ER01198. 

Hydrolysis of Cp*TiClz, Cp” = 7°-Cs(CH3)s, under basic condi- 
tions yields a titanoxane cage compound, (Cp*Ti)4O¢ (1), having 
an adamantane-like, tetrahedral TigOg core structure. This com- 
pound reacts with 0.5 equiv of TiCl, in toluene solution to form the 
bicyclic species (Cp*Ti)4OsCl (2) in quantitative yield. Here, one 
oxygen of the Ti,O, tetrahedron in 1 has been replaced by two ter- 


minal chlorine ligands. Compound 2 reacts with TiCl, unselectively 
to produce three mew compounds, (Cp*Ti)4O4Cl, (8), 
(Cp*Ti)3O3Clg (4), and (Cp*Ti)2OClk, (5), plus Cp*TiClz. Compound 
5 can be isolated from this mixture in analytically pure, crystalline 
form. Compound 4 can be prepared in high yield from Cp*TiCl, 
and excess water in acetone solution. 21 refs., 2 figs. 


17396 Cyclopentadienylvanadium carbonyl derivatives as 
precursors to vanadium caride. Brown, G.M. (Oak Ridge National 
Lab., TN (USA)); Maya, L. Inorganic Chemistry (USA), 28(10): 
2007-2010 (17 May 1989). DOE Contract AC05-840R21400. 

The vapor of V(Cp)(CO), (Cp is 71°-CsHs) reacted at a 280- 
350°C substrate to produce a vanadium-containing deposit with 
the formation of volatile V(Cp)2 as a byproduct. The ir spectrum of 
this deposit on a CaF. substrate showed bands characteristic of 
coordinated cyclopentadiene. When deposited on a quartz sub- 
strate, this vanadium-containing material by heating to 700°C was 
converted to shiny, metallic-looking V4C3, which contains excess 
carbon. V(Cp)(CO), reacted photochemically with NH3 to produce 
the new compound V(Cp)(CO)3(NH3). This nonvolatile compound 
lost NH3 upon sublimation at 200°C. The residue from this subli- 
mation was thermally converted to V4Cz as the main constituent by 
heating to 800°C. The vanadium dimer V2(Cp)2(CO)s reacted ther- 
mally with NH3 to produce a solid product that appeared to be a 
mixture of V(Cp)(CO)3(NH3) and [V(Cp)(NH3)]x. Pyrolysis of this 
solid resulted in the evolution of all of the NHs and produced V4C3. 
The thermal conversion of cyclopentadienylvanadium compounds 
to vanadium carbide is postulated to go through an intermediate in 
which bound cyclopentadiene is dehydrogenated, and this reaction 
results in the incorporation of an excess of carbon over the stoi- 
chiometric amount in the final product. 20 refs., 2 figs. 


17397  Thiphene hydrodesulfurization over rhenium §sur- 
faces: The effects of structure and adsorbates (C and S). 
Bussell, M.E. (Univ. of California, Berkeley (USA)); Somorjai, G.A. 
Joumal of Physical Chemistry (USA), 93(5): 2009-2016 (9 Mar 
1989). DOE Contract AC03-76SF00098. 
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Thiophene hydrodesulfurization (HDS) has been investigated 
over rhenium single crystals and polycrystalline foils and was found 
to be a structure-sensitive reaction over these surfaces. Rhenium 
single crystals are 1-6 times more active than molybdenum single 
crystals, which is in agreement with previous studies using rhenium 
disulfide and molybdenum disulfide catalysts. Adsorbed carbon and 
sulfur overlayers decrease the activity of the rhenium single crys- 
tals, suggesting that the catalyst surface remain free of strongly 
bound deposits of carbon and/or sulfur. The trend in HDS activity 
measured for the Re catalyst can be explained by considering the 
difference in coordination of the top layer rhenium atoms in the 
single-crystal surfaces. 


17398 Structural rearrangements in chemisorbed hydrocar- 
bon layers: 1,3-butadiene on Rh/Al,03. Basu, P. (Univ. of 
Pittsburgh, PA (USA)); Yates, J.T. Jr. Journal of Physical Chemistry 
(USA), 93(5): 2028-2034 (9 Mar 1989). 

Transmission infrared spectroscopy has been used to study the 
chemisorption of 1,3-butadiene (C4Hg) on Rh/Al2O3. Specific inter- 
action between the hydrocarbon and metal surface is first observed 
at +200 K as a variety of carbonaceous species with varying H 
content are produced in the adsorbed layer. The resulting struc- 
tures are rich in CH2 and CH3 groups. The spectra between 225 
and 300 K are characteristic predominantly of a_ di-c 
(MCH2MCHCH=CH2z) structure that coexists with a C4 metallocycie 
species where the C, chain is symmetrically coordinated to a metal 
site. The ratio of unsaturated to saturated species is seen to de- 
crease between 225 and 300 K. Both double bonds in the parent 
diene are entirely consumed by 300 K. The di-c species is ther- 
mally unstable at T > 300 K. At higher temperatures (300-350 K), 
C-C bond scission in C, species leads to the formation of ad- 
sorbed ethylidyne. MsCCHs, which is thermally stable up to 450 K. 
Subsequent C-b . ond scission, at high temperatures, in the ethyli- 
dyne structure .s well as in C,Hy(a) species yields a 
hydrogen-deficient ¢ arbonaceous residue, most likely a polymer. 


17399 Replacem ~* of sodium ions by cryptate (C222) com- 
plexes barium ions «. sodium dodecy/ sulfate micelles studied 
by electron spin resonance and electron spin-echo modulation 
of 5-doxylstearic acid and N,N,N’,N’-tetramethylibenzidine 
photoionization and by viscosity measurements. Wolff, T. (Uni- 
versitaet Siegen (West Germany)); Kevan, L. Journal of Physical 
Chemistry (USA), 93(5): 2065-2068 (9 Mar 1989). 

Ultraviolet irradiation of solubilized N,N,N’,N/- 
tetramethylbenzidine (TMB) and viscosity measurements have 
been carried out at room temperature in mixed micellar solutions of 
sodium dodecyl sulfate (SDS) and barium dodecyl sulfate 
[Ba(DS)2]. The barium ions were complexed by the macrocyclic 
cryptate C222. The irradiations did not lead to constant photoion- 
ization yields in the barium/C222-containing solutions because of 
secondary reactions. The viscosity as a function of the Ba**/2 mole 
fraction (X) changed from 1.47 mPa s at X = 0 to 1.33 mPas at X 
= 1, passing through a maximum at X = 0.2. At 77 K in frozen so- 
lutions the TMB photoionization yield as measured by electron spin 
resonance increased by a factor of 1.8 in the range X = 0-0.2 and 
leveled off at larger X. Deuterium modulation depths of electron 
spin-echo decay curves measured at 4.2 K for TMB* and 5- 
doxylstearic acid increase as a function of X in a similar way as 
the photoionization yields. The results indicate a higher local con- 
centration of water molecules in the micellar surface region when 
the C222-complexed barium ions are present. 


17400 Thermodynamics of chemical systems far from equi- 
librium. Ross, J. (Stanford Univ., CA (USA)); Garcia-Colin, L.S. 
Journal of Physical Chemistry (USA), 93(5): 2091-2092 (9 Mar 
1989). 

A critique is presented of some recent work in this and other 
journals on the relation of thermodynamics to the mass action law 
of kinetics. For most chemical reactions, the thermodynamic vari- 
ables change on the same time scale as the progress variable and 
there is no need for an extended thermodynamics. 


17401 Spectroscopic studies of metal chelates in supercriti- 


cal fluids. Tingey, J.M. (Pacific Northwest Lab., Richland, WA 
(USA)); Yonker, C.R.; Smith, R.D. Journal of Physical Chemistry 
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(USA), 93(5): 2140-2143 (9 Mar 1989). DOE Contract AC06- 
76RL01830. 

A solvatochromic study of metal chelates formed in binary super- 
critical fluid solvents is reported. Metal chelates present the 
possibility of studying charge-transfer complexes in supercritical flu- 
ids over the range from gas-like to liquid like densities. The 
metal chelates, Fe''(1,10-phenanthroline)3** and  Fe'"(2,4- 
pentanedionate); were studied in supercritical CO2/methanol 
solutions as a function of pressure, methanol! concentration, and 
temperature. The local solvation environment about the metal 
chelates was seen to be a function of methanol concentration and 
pressure. As methanol concentration increased, a red shift in the 
absorbance maximum occurred. This behavior contrasts with the 
effect of increased pressure, where a slight blue shift was ob- 
served for Fe'!'(2,4-pentanedionate),. For both metal chelates as 
temperature increased, a biue shift was observed. 


17402 Nonlinear regression programs for the analysis of 
Gouy fringe patterns from isothermal free-diffusion experi- 
ments on three-component systems. Albright, J.G. (Lawrence 
Livermore National Lab., CA (USA)); Miller, D.G. Journal of Physi- 
cal Chemistry (USA), 93(5): 2169-2175 (9 Mar 1989). 

New nonlinear least-squares procedures and equations are pre- 
sented for the analysis of Gouy interferometric fringe patterns from 
free-diffusion experiments on three-component systems. Nine non- 
linear regression programs written by the authors are described and 
their use is discussed. The new methods of analysis use most or 
all fringe positions and do not involve extrapolations. They appear 
to be more accurate and give better diagnostics of each experiment 
than previous methods of analysis. Certain of the programs allow 
direct determination of the total number of fringes, J, to +0.03. 
Others can be used to find corrections for the positions of the un- 
deviated slit image to which Gouy fringe positions are referenced. 


17403 _tsothermal diffusion coefficients for NaC+MgClo-H20 
at 25°C. 1. Solute concentration ratio of 3:1. Albright, J.G. 
(Lawrence Livermore National Lab., CA (USA)); Mathew, R.; Miller, 
D.G.; Rard, J.A. Journal of Physical Chemistry (USA), 93(5): 
2176-2180 (9 Mar 1989). DOE Contract W-7405-ENG-48. 
Isothermal interdiffusion coefficients have been obtained by 
Gouy interferometry for the ternary system NaCl-MgClo-H2O at 
25.00°C and at a 3:! molarity ratio of NaCl to MgCl. Data are re- 
ported for total molar concentrations of 0.5, 1 .0, 2.0, 3.0, and 3.79 
M. One cross-term diffusion coefficient, D;2, becomes greater than 
all the other diffusion coefficients above 3.2 M. This shows that at 
higher concentrations a flow of NaCl resulting from a concentration 
gradient of MgCl2 will be greater than the flow resulting from the 
same concentration gradient of NaCl itself. Also, a concentration 
gradient of MgCl. will cause a greater flow of NaCi than of MgCl 
itself. Densities were measured for all the solutions; they were 
used to calculate partial-molal volumes of all components in the 
solutions and to interconvert reference frames for diffusion. 


17404 Reactivity of ceric ammonium nitrate with sodium cy- 
clopentadienide. X-ray crystal structure of Ce(NO3),(DME)>. 
Gradeff, P.S. (Rhone-Poulenc, Inc., New Brunswick, NJ (USA)); 
Yunlu, K.; Deming, T.J.; Olofson, J.M.; Ziller, J.W.; Evans, W.J. In- 
organic Chemistry (USA), 28(13): 2600-2604 (28 Jun 1989). 

The reactions of ceric ammonium nitrate (CAN) with 1, 3, 5, and 
6 equiv fo NaCsHs in THF have been examined. The 6-equiv reac- 
tion forms (CsHs)sCe(THF) in > 90% yield in 30-60 min. The 
5-equiv reaction forms a cyclopentadienyicerium nitrate complex, 
(Cs5Hs)2Ce(NO3)2Na(THF)2, which decomposes violently upon 
heating. The 3-equiv reaction forms a cerium(Ill) nitrate complex of 
low solubility. A dimethoxyethane (DME) derivative of the latter 
complex, Ce(NO3)3(DME)2, has been characterized by x-ray crys- 
tallography. This complex crystallizes from DME at -34°C in space 
group P2,/n with a = 10.4404 (11) A, b = 15.1301 (21) A, ¢ = 
11.4023 (13) A, 6 = 92.431 (9)°, V = 1799.5 (4) A®, and D(caled) 
= 1.87 g cm~* for Z = 4. The reaction of CAN with 1 equiv of 
NaCsHs causes reduction of Ce(IV) to Ce(Ill). (C5Hs)sCe(THF) can 
also be made from (NH,4)o2Ce(NO3s)s and 5 equiv of NaCP. A 
scheme describing the overall CAN/NaCsHs reaction system is 
presented. 45 refs., 1 fig., 2 tabs. 
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17405 = Tetrakis(pyridine) tetrachloro (u-chloro) (u-hydrido) 
ditungsten (W-W) and its 4-ethylpyridine homologue. Com- 
pounds derived from a quadruply bonded dimer by ligand 
exchange and oxidative addition of hydrogen chloride. Carlin, 
R.T. (lowa State Univ., Ames (USA)); McCarley, R.E. /norganic 
Chemistry (USA), 28(13): 2604-2608 (28 Jun 1989). DOE Con- 
tract W-7405-ENG-82. 

Reaction of Wao(mhp), (mhp = anion of 6-methyl-2- 
hydroxypyridine) with (CH3)3SiCI and pyridine in the presence of 
methanol provides the light brown compound W2HClis(NCsHs).. 
The 4-ethylipyridine adduct W2HCis (NC5H, CoHs),4 is obtained by 
ligand exchange at 100°C. Brown crystals of the latter are mono- 
clinic, space group C2/c, with a = 11.883 (3) A, b = 13.213 (3) A, c 
= 21.727 (4) A, B = 96.39 (3)°, and Z = 4. Structure refinement re- 
vealed an edge-shared bioctahedral arrangement with one H atom 
and one Ci atom in bridging positions between the metal atoms. 
The Cl atoms all occupy positions in the equatorial plane, and the 
4-ethyipyridine ligands occupy the axial positions of the dimer. The 
short W-W distance, 2.516 (2) A, is consistent with a W-W multiple 
bond. Comparison of the infrared spectra of the hydride and deu- 
teride derivatives confirms the presence of a bridging H atom and 
indicates an isostructural arrangement for the pyridine and 4- 
ethylpyridine derivatives, as do electronic reflectance spectra. 33 
refs., 4 figs., 4 tabs. 


17406 A new yttrium sesquichloride nitride, 6-Y>CI,N, that 
is isostructural with the binary yttrium sesquichioride. Meyer, 
H.J. (lowa State Univ., Ames (USA)); Jones, N.L.; Corbett, J.D. In- 
organic Chemistry (USA), 28(13): 2635-2637 (28 Jun 1989). 

Reactions of YCiz, YN, and Y metal in sealed Nb containers 
over a range of temperatures and compositions afford B-Y2Co3N, 
whereas only a-YoCigN in the (a-)GdoCkN structure is obtained in 
the absence of metal. 6-GdoCisN is synthesized similarly. The 
B-Y2ClgN (G-Gd2CligN) gives a powder pattern that is indistinguish- 
able from that of the infinite cluster chain phase YoCl, (Gd2Cls) 
except from small increases in lattice parameters corresponding to 
a 2% (1%) increase in cell volume. Crystal structures of both the 
a- and §- compounds are reported. A single-crystal x-ray study of 
B-YoClgN (R = 3.9%, Rw = 4.8%) demonstrates that the nitrogen 
atoms are positioned in tetrahedral metal sites above and below 
the shared metal edges of the infinite chain of octahedra found in 
YoClg. The need for metal in the syntheses, the black color of the 
fibrous crystals, and the refined occupancy of nitrogen (81 (2)%) in 
the yttrium phase all suggest a small nitrogen deficiency in 6- 
(Y,Gd)oCI,N. The close correspondence of distances in the binary 
vs the ternary (8) sesquichlorides, particularly the small (0.024 A) 
increase in the shared Y-Y edge, is discussed. 22 refs., 1 fig., 3 
tabs. 


17407 Proton NMR study of the dissociation of 
the lanthanum cryptate of 4,7,13,16,21-pentaoxe-1,10- 
diazabicyclo[8.8.5]tricosane. Torres, R.A. (Lawrence Livermore 
National Lab., CA (USA)); Baisden, P.A. Inorganic Chemistry 
(USA), 28(14): 2807-2810 (12 Jul 1989). DOE Contract W-7405- 
ENG-48. 

The authors have used proton NMR spectroscopy to study the 
rate of dissociation of La[2.2.1](NO3)3 in D2O solutions with | = 
1.00 M (NaCl). The dissociation obeys pseudo-first-order kinetics 
over the pH range from 1 to 13. The dissociation is independent of 
acid concentration but has a first-power dependence on hydroxide 
concentration. The variation in the experimental rate constant with 
hydroxide concentration has the form kop, = ky(OH—) + Ko, with k 
= (1.05 + 0.01) x 10-* M~' s—" and ko = (1.49 + 0.05) x 10 
s~'. Changes in the NMR spectra that occur when the pH is in- 
creased above pH 9 suggest the formation of hydrolyzed 
La[2.2.1](OH)x species at high pH. 15 refs., 3 figs., 2 tabs. 


17408 Metaltemplated synthesis of macrocyclic (triphos- 
phine)mo um complexes. Diel, B.N. (Univ. of Colorado, 
Boulder (USA)); Brandt, P.F.; Haltiwanger, R.C.; Hackney, M.L.J.; 
Norman, A.D. Inorganic Chemistry (USA), 28(14): 2811-2816 (12 
Jul 1989). 

Reaction of CH2=CHCH, PH2 ‘ CH2=CHCH2CH2 PH, ° 
and CH=CCH2PPH2 with (mesitylene)Mo(CO)3 or 
(cycloheptatriene)Mo(CO)s yields the complexes 
(CHa=CHCH2PH2)3 (1), (CH2=CHCH2CH2PH2)3Mo(CO)s (2), 





and (CH=CCH2PH2)3Mo(CO)s, (3), respectively. Re- 
action of CHsa=CHCH2PH, and CH=CCH2PH. ~~ with 
cis-(piperidine)>Mo(CO), yields cis-(CH2=CHCH2PH2)2Mo(CO), (4) 
and cis-(CH=CCH2PH2)oMo(CO), (5). Free-radical-initiated cy- 
clooligomerization of 1 and 2 yields the triligated macrocyclic 
secondary-phosphine complexes fac-[HP(CH2)3),Mo(CO)3 (6) and 
fac-[HP-(CH2)4}sMo(CO)3 (7). Under similar conditions, reaction of 
4 yields an acyclic diphosphine complex characterized tentatively 
as cis-[H2P(CH2)3PH(CH2CH=CH2)]Mo(CO), (8). Compounds 1-7 
and 10 have been characterized by spectral (°'P, 1°C, and 'H, 
NMR and IR and mass) data. 6 has been characterized in the solid 
state by single-crystal x-ray analysis, and the results are reported. 
3’1P NMR spectra studies of the cyclooligomerization of 1 show the 
partially cyclized intermediates formed prior to 6. The macrocyclic 
complexes 6 and 7 are kinetically stable, showing no sign of ligand 
displacement in reactions with pH3P, PF3, KCN, or P(OMe)3. 44 
rets., 4 figs., 4 tabs. 


17409 Amide coordination effects in organolithiums. 
Bachrach, S.M. (Los Alamos National Lab., NM (USA)); Ritchie, 
J.P. Journal of the American Chemical Society (USA), 111(9): 
3134-3140 (26 Apr 1989). 

Organolithiums containing the amide group are examined by ab 
initio molecular orbital calculations with the 3-21G basis set. Amide 
coordination with the metal cation results in a large thermodynamic 
stabilization of the ion pair. Basis set superposition errors at 3-21G 
are estimated to favor the complex by 10-15 kcal mol—'; neverthe- 
less, qualitative trends at this level are believed to be reliable. The 
calculations stabilization energy due to the amide drops off de- 
pending upon whether lithiation occurs a, 6, or + to the amide - 
provided the cation is accessible to the amide oxygen. Without cor- 
rection for basis set superposition error, stabilization energies at 
3-21G (in kcal mol—') are 45 in acetamide, 40 in benzamide, and 
38 in syn-bicyclo[1.1.1]-pentane-2-carboxamide. Amide coordina- 
tion effects in lithiocubanes are also estimated and found to be 
large. Thus, thermodynamics plays an important role in 
amide-assisted metalations. In addition, formation of an acetamide- 
methyllithium complex is found to be 37.5 kcal mol’ exothermic 
relative to separated molecules, suggesting that formation of this 
complex lies along the metalation reaction pathways. This com- 
plexation facilitates the reaction kinetically. Analysis of electron 
density distributions and electrostatic potentials shows that the 
carbanion-lithium and the amide-lithium interactions are primarily 
closed-shell ones, being essentially ionic bonds. 


17410 Synthesis of tris(triphenylsiloxy)yttrium and deriva- 
tives: Crystal structure of [Y(OSIPh3)3(THF3)]-THF. McGeary, 
M.J. (indiaa Univ., Bloomington (USA)); Coan, P.S.; Folting, K.; 
Streib, W.E.; Caoulton, K.G. Inorganic Chemistry (USA), 28(17): 
3283-3284 (23 Aug 1989). 

The synthesis of [Y(OSiPh3)3], (1) has been accomplished by 
the reaction of Y[N(SiMe3)o]3 with 3 equivalents of PhgSiOH in 
toluene. Two monomeric Lewis base adducts were also formed. 
The product 1 was formed as a colorless, feather-like solid, and 1H 
and '°C NMR spectra gave data consistent with the structure of 
this compound as an aggregate presumably involving bridging 
Ph3SiO- ligands. The x-ray structure of the compounds is also re- 
ported. 


17411 ~—‘Isolated zirconium chloride clusters in the phase 
RbsZr,Cl,3B. Generalities regarding the bonding, stability, and 
size of MgX,o-type clusters with and without interstitial atoms. 
Ziebarth, R.P. (lowa State Univ., Ames (USA)); Corbett, J.D. Jour- 
nal of the American Chemical Society (USA), 111(9): 3272-3280 
(26 Apr 1989). 

The cluster-phase Rbs(ZrgCl;2B)Cle is obtained in high yield 
from reactions of Zr and B powders, RbCl, and a slight deficiency 
of ZrCl4 in a sealed Ta container at 850°C. The presence of iso- 
lated ZrgCl,gB5- clusters of ~D3y symmetry was established by 
single-crystal X-ray diffraction means (space group Pmna; Z = 2; a 
= 10.914 (4) A, b = 9.078 (4) A, c = 17.769 (5) A; R, Rw = 25, 
2.7%). Close-packed layers of clusters stack in an eclipsed manner 
to generate suitable chlorine polyhedra for three types of rubidium 
cations. The family of phases A;'(ZrgCl,2'Z)Cl, always contains in- 
terstitial Z within the clusters, and according to extended-Hueckel 
MO results, the bonding is dominated by strong Zr-Z bonding and 
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@ tag® metal-metal bonding HOMO configuration. The predomi- 
nance of 14-electron clusters in the chloride examples, the 
increased number of 15- and 16-e~ examples found in ZrglyZ- 
type clusters, and the occurrence of only 15- and 16-e7 


(Nb,Ta)gX12-type clusters (X = Cl, Br, I) under normal synthetic 
conditions (but 14- and 15-e- types for X = F, O) all correlate with 
the bonding character of the az, HOMO and matrix effects (x'-x' 
repulsions) within the clusters. Larger repulsive distortions with 
large X, smaller M, or small Z all lead to decreased antibonding M- 
X' contributions in the a2, HOMO and to 15- or 16-e~ clusters. 


17412 Oxidation of aqueous Ru(bpy),* by the filuoroxysul- 
tate ion, SO,F-'. Cook, R.L. (Argonne National Lab., IL (USA)); 
Sullivan, J.C.; Appeiman, E.H.; Woods, M. Inorganic Chemistry 
(USA), 28(17): 3352-3354 (23 Aug 1989). 

Stopped-flow spectrophotometry has been used to study the oxi- 
dation of the substitution-inert Ru(Il) complex ion Ru(bpy)32* by the 
fluoroxysulfate ion, SO,F-. The reaction follows a bimolecular rate 
law and has 1:1 stoichiometry. At 13.3°C, corrected to infinite 
dilution, k2° = 1346 + 19 M~' s~". Over the temperature range 2- 
24°C, AH? = 37.1 + 1.1 kJ/mol and AS* = —55 = 4 J/(mol K). The 
rate and stoichiometry are independent of whether the Ru complex 
is present as a chloride or a perchlorate salt, and the rate does not 
show a dependence on acidity. The oxidation of coordinated 
ligands is probably involved. The reaction is among the fastest re- 
actions of SO,F-. 10 refs., 4 tabs. 


17413. Luminescence study of complexation of europium 
and dicarboxylic acids. Barthelemy, P.P. (Florida State Univ., Tal- 
lahasee (USA)); Choppin, G.R. Inorganic Chemistry (USA), 
28(17): 3354-3357 (23 Aug 1989). 

Luminescence lifetime measurements of Eu(iil) have been used 
to study the hdration of Eu(ill) when complexed by alkane- 
dicarboxylate ligands. In its mono(malonate) complex, Eu(Iil) was 
found to have 2.3 fewer water molecules than the uncomplexed 
hydrated cation. In the formation of its 1:1 complexes with succi- 
nate, glutartate, and adipate, Eu(Ill) lost 1.5 molecules of water. 
When these dicarboxylate ligands reacted with the EuNTA complex 
to form the 1:1:1 ternary species, the malonate anion replaced 2.2, 
the succinate 1.5, and the glutarate and adipate 1.0 water 
molecules (all these values have ca. +0.5 uncertainty). These data 
are discussed in terms of the effect on chelation of increased alky! 
chain length. 13 refs., 4 figs., 5 tabs. 


17414 Oxidation and reaction of troiox c, a tocopherol ane- 
logue, in aqueous solution. A pulse-radiolysis study. Thomas, 
M.J. (Bowman Gray School of Medicine, Winston-Salem, NC 
(USA)); Bielski, B.H.J. Journal of the American Chemical Society 
(USA), 111(9): 3315-3319 (26 Apr 1989). DOE Contract AC02- 
76CHO00016. 

Trolox ¢, 3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1- 
benzopyran-2-carboxylic acid, 1, a water-soluble a-tocopherol 
analogue, was oxidized with Br2— to give the phenoxyi radical 2. 
These radicals disproportionate by a second-order, pH- 
dependent process to give 1 and an unstable intermediate 
3, identified as 4,5-dihydro-3,6,8,9-tetramethyl-2H-3,9a-epoxy-1- 
benzoxepin-2,7(3H)-dione, which has a strong UV absorption at 
235 nm. The disproportionation rate constant decreases with in- 
creasing pH, the greatest change occurring between pH 2 and 9, 
where it decreased by 10*. The rate constant versus pH plot is 
consistent with a scheme that involves three reactions of the proto- 
nated and the unprotonated forms of 2. intermediate 3 undergoes 
slow pH-dependent decomposition to 2-hydroxy-2-methyl-4-(2,5,6- 
trimethyl-2,4-dioxo-2,5-cyclohexadienyl)butanoic acid, 4. The same 
first-order rate constant was found for the decay of 3 and the ap- 
pearance of 4. Simultaneous intramolecular cyclization during 
disproportionation is unique to 2 and similar derivatives, but would 
not occur in analogues that have hydrocarbon chains instead of a 
carboxyl moiety. 


17415 Borohydride B-H activation and dimerization by 
a doubly bonded, early-transition-metal organodimetallic 
complex. Ditantalladiborane syntheses as models for dehy- 
drodimerization of methane to ethene. Ching Ting (Univ. of 
lowa, lowa City (USA)); Messerie, L. Journal of the American 
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Chemical Society (USA), 111(9): 3449-3450 (26 Apr 1989). DOE 
Contract FG22-85PC80513. 

There is considerable interest in hydrocarbon C-H activation from 
the theoretical and organometallic perspectives, particularly in dis- 
covering activatior/functionalization pathways and bonding models 
for catalyst surface intermediates. The isoelectronic relationships 
between hydrocarbons and boranes have led to studies of metal- 
laboranes as hydrocarbon-metal analogues, for example, distorted 
BH,~ complexes are models for CH, coordination in the transition 
state for C-H activation. Their discovery of vinylic C-H activation by 
the Ta=Ta complexes (C5Me4R)2Tao(u-X)4 led them to examine re- 
activity toward B-H bonds. The reactions of BH,~ with multiply 
bonded M-M compounds are unstudied, particularly for the early 
transition metals, hydroboration of M-C multiple bonds, but not M- 
M multiple bonds, has been reported. They wish to report new 
complexes with hexahydridodiborate (diborane(2-), unknown as a 
free species) ligands derived from BH,~ B-H activation and dehy- 
drodimerization by a M=M group. 


17416 Neutron diffraction structure analysis of a hexanu- 
clear copper hydrido complex, H,Cug[P(p-tolyl)sje: An 
unexpected finding. Stevens, R.C. (Univ. of Southern California, 
Los Angeles (USA)); McLean, M.R.; Bau, R.; Koetzle, T.F. Journal 
of the American Chemical Society (USA), 111(9): 3472-3473 (26 
Apr 1989). DOE Contract AC02-76CH00016. 

The exact structures of hexameric copper(l) hydrido species 
have been the subject of considerable debate, particularly with 
regard to the location of the spectroscopically elusive hydride lig- 
ands. In the original work on HeCug(PPh3)¢, neither the NMR nor 
the IR exhibited features identified with the H ligands. Indeed, it 
has been speculated that, in solution, this complex (and related 
species) probably exists as a mixture of various oligomeric forms. 
At any rate, the solid-state structure of HeCug(PPha)¢ showed a 
central Cug octahedron with six long (average 2.655 (17) A) and 
six short (average 2.542 (44) A) Cu-Cu distances, and it was con- 
cluded that the unlocated H ligands were probably situated on the 
six long Cu-Cu edges. Some years later, the authors examined the 
structure of the closely related Hegcug[P(p-tolyl)sj_e cluster and 
reached the same conclusion. In the meantime, it was suggested 
by Stucky and co-workers that the H ligands might be located on 
the faces rather than the edges of the octahedron, and this was 
found to be the case in a_ different hexameric cluster, 
HeCug[P(NMez)3]e which shows that, contrary to their earlier 
expectations, the six H atoms in that cluster are situated at face- 
bridging positions rather than edge-bridging ones. 


17417 Rotational barriers. 2. Energies of alkane rotamers. 
An examination of gauche interactions. Wiberg, K.B. (Yale 
Univ., New Haven, CT (USA)); Murcko, M.A. Journal of the Ameri- 
can Chemical Society (USA), 110(24): 8029-8038 (23 Nov 1988). 
The barrier to rotation about the C2-C3 bond in n-butane has 
been calculate using several basis sets, complete geometry opti- 
mization, and correction for electron correlation. Neither the basis 
set size nor inclusion of electron correlation has a large effect on 
the magnitude of the rotational barrier or the trans/gauche energy 
difference. After correction for zero-point energy differences, the 
former is found to be 6.34 kcal/mol, while the latter is 0.86, in very 
good agreement with the experimental value. The trans/gauche en- 
ergy difference in n-pentane is the same as that for butane, and 
similar values are found for the two gauche forms of n-hexane and 
the symmetrical gauche form of octane. The structures and ener- 
gies of several conformers of pentane and hexane with two and 
three gauche fragments also have been obtained. It is found that 
the pentane rotamer with two consecutive gauche kinks has roughly 
twice the gauche energy, but the hexane conformer with three con- 
secutive gauche kinks has considerably less than 3 times that 
value. The energy differences for the rotamers of 2-methylbutane 
and 2,3-dimethylibutane are well reproduced by the caiculations. Vi- 
brational frequencies are estimated at the 3-21G level for all 
species, and the zero-point energies and enthalpy changes (Ho9s- 
Ho) are calculated. The difference in enthalpy between an axial 
and equatorial methyl substituent on cyclohexane is calculated to 
be 2.17 kcal/mol after correcting for vibrational energy differences. 
The relationship between the energy of a methylene group in cy- 
clohexane and in trans-n-alkanes is examined. 49 refs., 9 tabs. 
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17418 Application of modern °H NMR techniques to analy- 
sis of complex isotopic products from a hydrogenation 
reaction. Williams, P.G. (Univ. of California, Berkeley (USA)); Mori- 
moto, H.; Wemmer, D.E. Journal of the American Chemical Society 
(USA), 110(24): 8038-8044 (23 Nov 1988). DOE Contract AC03- 
76SF00098. 

A number of modern multiple pulse NMR techniques have been 
applied to tritium for the first time, demonstrating the power of this 
approach for analysis of complex isotopic mixtures. In particular, 
double quantum filtering, DEPT, and tritium homodecoupled BB- 
proton-decoupled one-dimensional spectra have been obtained. In 
addition, phase sensitive tritium COSY, tritium-proton correlation, 
and tritium J-resolved two-dimensional experiments are reported. 
These experiments yield a great deal of information about the iso- 
topic distribution in the subject molecule-n-propylbenzene-produced 
by the catalytic tritiation of G-methylstyrene. Analysis of these NMR 
data has allowed us to reach some mechanistic conclusions about 
hydrogenation reactions. 25 refs., 5 figs., 2 tabs. 


17419 Low-temperature neutron powder diffraction study of 
CrO> and the validity of the Jahn-Teller viewpoint. Burdett, J.K. 
(Univ. of Chicago, IL (USA)); Miller, G.J.; Smith, J.V.; Richardson, 
J.W. Jr. Journal of the American Chemical Society (USA), 110(24): 
8064-8071 (23 Nov 1988). DOE Contract W-31-109-ENG-38. 

The structure of CrO2 has been determined at 10, 173, and 295 
K by powder neutron diffraction. The structure of this material is in- 
teresting because the mode of distortion around the metal center is 
the reverse of that expected on the basis of local Jahn-Teller 
considerations. Band-structure calculations however, show that al- 
though the structure with two long and four short metal-oxygen 
distances is that expected for the d° configuration, where O-O re- 
pulsions control the picture, the opposite distortion is predicted for d 
counts leading to tz, block degeneracies. We explain this result by 
constructing the d band dispersion curve using the angular overlap 
model. It is shown how through-bond coupling in the lower than oc- 
tahedral local environment allows mixing between a component of 
each of the eg and tz, orbital sets and frustrates the energetic pref- 
erences predicted for the tg, block alone. The factors that control 
the details of the geometries of the transition-metal oxides and fluo- 
rides with the rutile structure are explored. 35 refs., 7 figs., 5 tabs. 


17420 = intramolecular charge-transfer transition in ben- 
zanilides and its dielectric medium modulation. Heldt, J. 
(Florida State Univ., Tallahasee (USA)); Gormin, D.; Kasha, M. 
Journal of the American Chemical Society (USA), 110(24): 8255- 
8256 (23 Nov 1988). DOE Contract FG05-87ER60517. 

N-methylbenzanilide was found to exhibit fluorescence in the 
500-nm region, and the uv-absorption spectrum showed moderate 
to strong adsorption starting at 310m. It is thought that the long flu- 
orescence band at 610nm must result from an intramolecular 
charge-transfer transition which involves the whole molecule. The 
excitation is attributed to an indirect relaxation mechanism, which 
involves internal torsion and dielectric relaxation. Strongly dipolar 
solvents were found to quench the fluorescence at 510nm. 10 
rets., 2 figs. 


17421 Hydrogen atom tunneling in the thermal tautomerism 
of porphine imbedded In a n-hexane matrix. Butenhoff, T.J. 
(Univ. of California, Berkeley (USA)); Moore, C.B. Journal of the 
American Chemical Society (USA), 110(25): 8336-8341 (7 Dec 
1988). DOE Contract AC03-76SF00098. 

Rate constants and the kinetic isotope effect for the tautomeriza- 
tion of pophine imbedded in a n-hexane Shpol'skii matrix near 110 
K have been measured with laser-induced fluorescence spec- 
troscopy. A one-dimensional tunneling model calculation has been 
used to compare the feasibility of the synchronous and asyn- 
chronous hydrogen migration mechanisms. Only the asynchronous 
tunneling model is consistent with the rate constants and kinetic 
isotope effects measured near 110 K and near room temperature. 
22 refs., 7 figs. 


17422 C-H oxidative addition and reductive elimination re- 
actions in a dinuclear iridium complex. McGhee, W.D. 
(Lawrence Berkeley Lab., CA (USA)); Hollander, F.J.; Bergman, 
R.G. Journal of the American Chemical Society (USA), 110(25): 
8428-8443 (7 Dec 1988). DOE Contract AC03-76SF00098. 





Thermolysis of the hydridoallyliridium complex (n°-CsMes)(7°- 
C3Hs)(H)ir at relatively high concentrations of starting material in 
benzene leads to the dinuclear benzene C-H oxidative addition 
product (n°-CsMes)(CgHs)Ir(n' n°-CaH4)(u-H)-Ir(n°-CsMes) (1). 
Heating this material causes reductive elimination of benzene from 
the dinuclear complex 1 in a clean first-order process. The lack of 
dependence of the rate of this process on the concentration of en- 
tering ligand demonstrates than an intermediate is formed in the 
reductive elimination; this species is proposed to be the 
coordinatively unsaturated dinuclear complex (7°-CsMes)Ir(n' ,7°- 
C3H,)Ir(n°-CsMes) (13). Transient intermediate 13 reacts with 
dative ligands such as phosphines, ethylene, and tert-butyl 
isocyanide to give direct trapping products (n°-CsMes)(L)ir(n' .7°- 
C3H,)Ir(n°-CsMes) (2-6), formed by coordination of the ligand to 
one of the iridium centers. Reaction of 13 with reagents having ac- 
tivated X-H bonds, such as benzene-de, H2, and acetonitrile, leads 
to intermolecular oxidative addition products having structures anal- 
ogous to that of 1. Comparative inter- and intramolecular kinetic 
isotope effect studies have provided evidence that in the reversible 
reaction of 13 with benzene, an additional *-arene intermediate is 
not required to explain the results. Thermolysis of 2 and 4, the 
PMe,- and ethylene-trapped products of 13, leads to three new 
dinuclear complexes (7, 8, and 9). These materials are formed by 
intramolecular insertion into the dative ligand C-H bonds, followed 
by rearrangement. 30 refs., 6 figs., 2 tabs. 


17423 Synthesis and chemistry of a dinuclear iridium bis-,- 
oxo complex: Observation of oxygen transfer and 
phosphorus-carbon bond cleavage. McGhee, W.D. (Lawrence 
Berkeley La., CA (USA)); Foo, T.; Hollander, F.J.; Bergman, R.G. 
Joumal of the American Chemical Society (USA), 110(25): 8543- 
8545 (7 Dec 1988). 

Much attention has been recently directed toward the possible 
role of reactive transition-metal oxo complexes as oxidizing and 
oxygen-atom-transfer agents. The synthesis and chemical reac- 
tions of dinuclear iridium y-oxo complexes capable of oxygen atom 
transfer and reaction with C-H bonds are reported herein. The 
complexes were characterized by proton, °C, °'P NMR spectra 
(where applicable), infrared and mass spectrometry and elemental 
analysis. 18 refs. 


17424 An ionic system with critical point at 44°C. Singh, 
R.R. (Univ. of California, Berkeley (USA)); Pitzer, K.S. Journal of 
the American Chemical Society (USA), 110(26): 8723-8724 (21 
Dec 1988). DOE Contract AC03-76SF00098. 

The salt _triethyl-n-hexammonium _triethyl-n-hexylboride, 
N2226Bo006, Was synthesized according to a procedure described 
by Ford and coworkers. The solubility properties of N2226Boo26 
were measured for several solvents, and an equation is presented 
which correlates the results. The solvents used were acetonitrile, 
methanol, benzyl alcohol, methylene chloride, 1-bromohexane, 1- 
chloroheptane, phenyl methyl ether, and chloroform. The system 
with diphenyl ether showed a critical point near 44°C. 5 refs., 1 fig. 
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Refer also to citation(s) 16320, 16321, 16342, 16497, 16712, 
16820, 16827, 16830, 16832, 16833, 17152, 17153, 18038 


17425 (OH/RD—89-114-K) Electrocatalytic, surface and 
semiconducting properties of reactively sputtered cobalt ox- 
ide. Schumacher, L.C. (Ontario Hydro, Toronto, ON (Canada)). 
Ontario Hydro Research Div., Toronto, ON (Canada). 19 Jul 1989. 
28p. (MICROLOG—89-06329). Available from PC Ontario Hydro 
Research Division, Records Clerk, Bidg. KR 107, 800 Kipling Ave., 
Etobicoke, ON, CAN M8Z 5S4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC $10.00 CAN; MF $10 CAN. 

The cobalt oxide films fabricated by reactive sputtering in a 
100% pure Op» plasma are highly nonstoichiometric, with a bulk 
oxygen to cobalt ratio of the order of 1.15. Conversely, surface 
studies by x-ray photo-electron spectroscopy indicate an oxygen to 
cobalt ratio ranging from 1.8 to 3.0 and show the presence of Co*® 
only in the surface region of the as-formed films. Infrared and Ra- 
man spectra, however, confirm the presence of both Cot and 
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Cot? in the bulk and indicate that these highly defective films pos- 
sess the spinel structure. Photoelectrochemical and impedance 
studies show that the sputtered oxide is a highly doped p-type 
semiconductor with an indirect bandgap of E, approx.equal 1.50 
eV. The electrocatalytic properties of these oxide films for oxygen 
reduction and evolution are reported. 20 refs., 15 figs. 


17426 Organized molecular assemblies: Novel approaches 
tor manipulating the electrochemical interface. Chinkap Chung 
(Ames Lab., IA (USA)—lowa State Univ., Ames (USA)); Cihal, 
C.A.; Smith, E.; Porter, M.D. pp. 93 of 50th Anniversary 1938/ 
1988: Division of Analytical Chemistry newsletter, Spring 1989. 
American Chemical Society, Washington, DC (US) (1989). (CONF- 
8904145—: Symposium on electroanalysis with chemically modified 
electrodes, Dallas, TX (USA), 9-14 Apr 1989). 

Organized monomolecular assemblies provide unique opportuni- 
ties for manipulating the microstructure at electrode surfaces. In 
this presentation, approaches to the design, construction, charac- 
terization, and application of such structures are described. The 
organized assemblies are constructed by the spontaneous adsorp- 
tion of moieties with an organosulfur functionality, which serves as 
a tether to the surface of gold and silver. For assemblies of n-alkyl 
thiols (CH3(CH2) »sh n > 11), the organic surface structures are 
relatively free of pinholes and other defects, providing a substantial 
barrier to electron transfer, and are strongly resistant to ion pene- 
tration. However, by the careful introduction of defects with a 
defined size and shape, strategies to control the selectivity of such 
barriers can be devised. The results of preliminary studies with two 
component assemblies, viz, n-alkyl thiols and w-carboxylic acid thi- 
ols, as well as with various sulfur bearing cyclodextrins will be 
discussed. Studies utilizing permselective polymer films (such as 
cellulose acetate, cellulose propanoate, and cellulose butyrate) will 
also be described. 


17427 Photooxidation of methane at semiconductor- 
granular metal electrodes. Frese, K.W. (SRI International, Menio 
Park, CA (USA). Materials Research Lab.). pp. 935 of The Electro- 
chemical Society Spring meeting (extended abstracts). The 
Electrochemical Society, Pennington, NJ (1989). (CONF-890518—: 
175. meeting of the Electrochemical Society, Los Angeles, CA 
(USA), 7-12 May 1989). 

Recent attempts at photoelectrochemical oxidation of methane at 
n-TiO2 electrodes have shown that methane is unreactive toward 
the bare semiconductor surface. The primary evidence was both 
the lack of current doubling and continuous evolution of gas as evi- 
denced by bubbles at the electrode surface, presumedly from 
solvent oxidation, in the presence of the hydrocarbon. On the other 
hand, propane oxidation proceeds with current doubling and block- 
ing of gas evolution. To overcome the poor kinetics of methane 
oxidation at n-TiO2 the authors employed a Pt-TiO2 electrode to 
photooxidize methane under mild conditions. They discuss their re- 
sults in this paper. 


17428 Examination of Pt/LIC-AICl,-SOCI, interphase by re- 
laxation techniques. Mosier-Boss, P.A. (Naval Ocean Systems 
Center, San Diego, CA (USA)); Szpak, S.; Nowak, R.J.; Smith, J.J. 
pp. 935 of The Electrochemical Society Spring meeting (extended 
abstracts). The Electrochemical Society, Pennington, NJ (1989). 
(CONF-890518—: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 

Previous studies concerning the electroreduction of SOCl, from 
the SOCI-AICi, and LICI-AICk-SOCl, systems on Pt electrodes 
showed clearly the complexity of the system as well as the reac- 
tion path. The electrolyte phase contains the onium ions, 
ClAKOSCla)2*, AICl4-, 1:1 adducts, ClzAlOSCl, in addition to 
(SOClz)2. When in contact with metallic electrode, eg., platinum, an 
interphase enriched in complexed species was found. The cyclic 
voltammograms provided evidence for the cec type with the adsorp- 
tion of electroactive species playing an important role. The charge 
transfer process occurs sequentially and appears to be related to 
the S-O bond strength. The acceptance of the first electron yields 
a stable molecule which becomes unsaturable upon the insertion of 
the second electron and when desorbed from the electrode sur- 
face. The details of the instability and the reaction path leading to 
stable reaction products, ie, Cll! SO2 and S, are not yet known but, 
most likely, they have no effect on the current/potential relationship 
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except for changing the composition of the electrolyte phase and 
the associated composition changes within the electrode/electrolyte 
interphase. In the study presented in this paper, additional informa- 
tion is sought via the potential and current relaxations arising from 
current and potential perturbations. The electrode response to 
these perturbations is analyzed with the aid of an equivalent elec- 
tric circuit analog. These responses, when combined with the 
results of IR-spectroscopy and cyclic voltammetry, constitute yet 
another set of data to provide a better understanding of the inter- 
phase and its effect on the charge transfer step. 


17429 On the reduction of SOCI.: Effect of electrode mate- 
rial. . Mosier-Boss, P.A. (Naval Ocean Systems Center, San 
Diego, CA (USA)); Szpak, S.; Nowak, R.J.; Smith, J.J. pp. 935 of 
The Electrochemical Society Spring meeting (extended abstracts). 
The Electrochemical Society, Pennington, NJ (1989). (CONF- 
890518-: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 

Earlier observations concerning the effect of composition and 
structure of the positive electrode on the LI/SOCI, cell perfor- 
mance, suggest an involvement of the electrode material in the 
charge transfer process. Selected aspects of this involvement were 
recently discussed. The authors present further evidence that the 
effect of the electrode material on the cell performance cannot and 
should not be ignored. The sequence of events comprising the 
charge transfer process in the eg, AICi,_SOCl2 system, is de- 
scribed. The evidence for the interaction between the electrode 
material and the charge transfer process is demonstrated. They il- 
lustrate the lack of corresponding changes in the IR-spectral region 
at rest potential as well as in the course of cell discharge. This lack 
of correspondence suggests that the effect involves adsorbed 
species only, ie, if affects the rate of an individual elementary pro- 
cess, a process which most likely interacts with the electrode 
material. These observations are extended to other electrode 
materials; in particular, treated glassy carbon surfaces, viz in the re- 
duced and oxidized states, are examined. The relationship between 
the morphological features of the LiCl deposit, the electrode treat- 
ment and the rate of the charge transfer reaction, is presented. 


17430 Picosecond charge transfer dynamics in semicon- 
ductor colloids. Kamat, P.V. (Notre Dame Univ., IN (USA). 
Radiation Lab.). pp. 935 of The Electrochemical Society Spring 
meeting (extended abstracts). The Electrochemical Society, 
Pennington, NJ (1989). (CONF-890518-: 175. meeting of the Elec- 
trochemical Society, Los Angeles, CA (USA), 7-12 May 1989). 

Characterization of primary photophysical and photochemical 
events that occur after bandgap excitation of the semiconductor is 
important in understanding the factors that govern the interfacial 
charge transfer processes in semiconductor particulate systems. 
The transparency of the semiconductor colloids provides a 
convenient means to detect and characterize photochemical inter- 
mediates with transient absorption spectrophotometry. Using such 
a technique the authors recently investigated electron transfer re- 
actions of several metal chalcogenide seii.conductor colloids (cdS, 
CdSe, In2S3, IngSe and Se) in aqueous and nonaqueous media. 
Picosecond laser flash photolysis experiments have now been car- 
ried out to elucidate the mechanism of the interfacial charge 
transfer processes in colloidal CdS system. The primary events 
that occur in the picosecond-nanosecond time scales are ad- 
dressed in this paper. 


17431 Fundamental electrochemical and surface science 
studies of CO oxidation at polycrystalline Pt surtaces. Paffett, 
M.T. (Los Alamos National Lab., NM (USA)); Gottesfeld, S.; Koel, 
B. E. pp. 935 of The Electrochemical Society Spring meeting (ex- 
tended abstracts). The Electrochemical Society, Pennington, NJ 
(1989). (CONF-890518—: 175. meeting of the Electrochemical So- 
ciety, Los Angeles, CA (USA), 7-12 May 1989). 

The problem of CO poisoning at Pt electrocatalyst surfaces is 
particularly severe for fuel cells operated below 150°C. In a series 
of recent reports, the authors described a simple, effective method 
of overcoming the poisoning of Pt anode electrocatalysts by CO 
levels up to 1000 ppm at temperatures as low as 80°C. The tech- 
nique involves blending a small (2%-5%) amount of O2 into the 
anode feed gas stream. Several postulated mechanisms account- 
ing for the cleansing action of the added O2 are possible. Among 
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them are gas phase oxidation of the CO at Pt sites not covered in 
the porous gas diffusion electrode assembly, electrochemical 
oxidation of the CO at potentials more favorable than those con- 
ventionally seen for CO electrooxidation, or a possible thermal 
reaction unique to the electrochemical interface. In an effort to fur- 
ther understand the seemingly simple chemical transformations 
that are postulated to be occurring, they examined O2 electrore- 
duction (ORR) in the presence of low levels (<1%) of CO at 
temperatures up to 75°C, and have also conducted transient ki- 
netic studies of CO oxidation over polycrystalline Pt in the gas 
phase. They discuss their results in this paper. 


17432 Surtace chemistry and electrocatalytic properties of 
Pt - 3d transition metal binary alloys. Ross, P.N. (Lawrence 
Berkeley Lab., CA (USA). Materials and Chemical Sciences Div. 
(USA)). pp. 935 of The Electrochemical Society Spring meeting 
(extended abstracts). The Electrochemical Society, Pennington, NJ 
(1989). DOE Contract AC03-76SF00098. (CONF-890518—: 175. 
meeting of the Electrochemical Society, Los Angeles, CA (USA), 7- 
12 May 1989). 

Recent patents on commercial catalysts for air cathodes in phos- 
phoric acid fuel cells claim enhanced activity for oxygen reduction 
for certain Pt transition metal alloys, e.g. Pt-V, Pt-Cr and Pt-Co, 
usually at 20-30 a/o of the transition metal. These catalysts are all 
in supported form, and there are many factors that can contribute 
to enhanced performance of the electrode made from such cata- 
lysts which are not related to the intrinsic activity of the materials 
for oxygen reduction. In order to understand the behavior of these 
materials for oxygen reduction, the authors made a systematic 
study of the family of Pt-3d transition metal alloys using both solid 
electrodes (actually single crystals) and dispersed catalysts, and 
examined the effect of varying M in materials of fixed composition 
PtgM, where M=Ti, V, Co, and Cu. The purpose of the present pa- 
per is to review the results of those studies and to add additional 
studies from the literature on PtgCr and PtgNi to present the sys- 
tematic trends in surface chemistry and electrocatalytic properties 


that appear. 


17433 Fractal models for the AC response of rough 
electrode-electroiyte interfaces. Liu, S.H. (Oak Ridge National 
Lab., TN (USA). Solid State Div. (USA)); Kaplan, T.; Gray, L.J. pp. 
935 of The Electrochemical Society Spring meeting (extended ab- 
stracts). The Electrochemical Society, Pennington, NJ (1989). DOE 
Contract AC05-840R21400. (CONF-890518-: 175. meeting of the 
Electrochemical Society, Los Angeles, CA (USA), 7-12 May 1989). 

The electrical properties of the interface between a metal block- 
ing electrode an an aqueous or solid electrolyte are important 
problems in electrochemistry and related technology because they 
affect the performance of electrochemical devices. In the classical 
theory an ac signal driven across the interface is expected to 
encounter an interfacial capacitance in series with the ohmic resis- 
tance in the electrolyte. The predicted frequency dependence of 
the impedance is very simple; i.e., the real part is independent of 
the frequency, and the imaginary part is inversely proportional to 
the frequency. It has been known that such an RC circuit does not 
give an adequate description of the ac response of the interface. 
This has prompted many authors to investigate the relation be- 
tween the CPA element and the fractal nature of the interface. 
Implicit in these efforts is the hope that a universal relation exists 
between the frequency exponent and the fractal dimension of the 
interface. For this reason disputes arose among various research 
groups when their theoretical results disagreed. The authors report 
their findings based on a family of self-affine fractal models that the 
expected universal relationship does not exist. Comparison of their 
model with recent experimental results is discussed. 


17434 Interfacial chemistry at semiconductor photoelec 
trodes: The chemistry and electrochemical behavior of 
transition-metal ion treated ete-GaAs. . Lunt, S.R. (California 
Inst. of Tech., Pasadena, CA (USA). Div. of Chemistry and Chemi- 
cal Engineering); Miskelly, G.M.; Newcomb, C.; Ryba, G.N.; Sailor, 
M.J.; Santangelo, P.G.; Tufts, B.J.; Lewis, N.S. pp. 985 of The 
Electrochemical Society Spring meeting (extended abstracts). The 
Electrochemical Society, Pennington, NJ (1989). (CONF-890518-: 
175. meeting of the Electrochemical Society, Los Angeles, CA 
(USA), 7-12 May 1989). 





The authors studied the current-voltage (I-V) behavior of the 
(100)-oriented n-GaAs/Se*-Se2*-KOH(aq)/Pt selene 
cell in which the GaAs photoanode has been exposed to aqueous 
solutions of selected transition metal ions. They observed that the 
cell efficiency, open circuit photovoltage (Voc), and maximum power 
point (Pmax) are sensitive to the choice of metal ion treatment. Pre- 
vious current-voltage measurements performed with similarly 
treated non-degenerately doped p-type GaAs, degenerately doped 
n*-GaAs, and 10% indium-doped tin oxide (ITO) electrodes have 
demonstrated the importance of olectrocatalysis in improving the 
selenide oxidation kinetics at the n-GaAs/Se?-interface. An alterna- 
tive proposal is that metal ion exposure leads to the formation of a 
buried Schottky barrier at the n-GaAs/Se*-Se.*-KOH(aq) liquid 
junction. They performed additional experiments to distinguish be- 
tween these possibilities, and describe the results in this work. 


17435 In-situ FTIR analysis of adsorption reactions at an 
electrode surtace by attenuated total reflectance spectroelec- 
trochemistry. Cross, W.M. (Utah Univ., Salt Lake City, UT (USA). 
Dept. of Metallurgy and Metallurgical Engineering); Miller, J.D. pp. 
935 of The Electrochemical Society Spring meeting (extended ab- 
stracts). The Electrochemical Society, Pennington, NJ (1989). 
(CONF-890518—-: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 

The authors discuss how, in order to determine chemical charac- 
teristics of the collector species formed at the electrode surface, 
in-situ spectroelectrochemical techniques are necessary. In their 
study, described in this paper, attenuated total reflectance (ATR) 
was chosen as the sampling technique. This method was selected 
over the more frequently utilized external reflection sampling tech- 
nique because of the number of reflections needed to obtain a 
detectable signal and the desire to keep a significant aqueous 
phase present. Also, ATR methods allow easy quantification of the 
adsorption density and orientation. Further, the spectra, at least for 
the thin films (monolayers) used in this work, are very similar to 
those obtained by transmission spectroscopy, which has been the 
standard infrared technique previously used in flotation chemistry 
research. 


17436 Measurement of current distributions on heteroge- 
neous electrodes. Isaacs, H.S. (Brookhaven National Lab., Upton, 
NY (USA)); Davenport, A.J. pp. 935 of The Electrochemical Soci- 
ety Spring meeting (extended abstracts). The Electrochemical 
Society, Pennington, NJ (1989). DOE Contract ACO2-76CH00016. 
(CONF-890518—: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 

There are many conditions where the current density over an 
electrode is far from uniform. The differences may arise when the 
current flow is determined by the solution resistance. These sys- 
tems lend themselves to analytical calculations or computer 
simulations. Differences in current density also arise because of 
surface heterogeneities due to metallurgical, geometrical, physical, 
or chemical causes. Techniques are now available for mapping the 
distribution of current density over the surface and the polarization 
characteristics of a given area of the electrode, whether similar on 
different from the surrounding area, can be determined. This work 
demonstrates the importance of the probe height above the sur- 
face. If the size of a defect is over three times the probe height 
then spacial information on the defect shape is available. If the de- 
fect is smaller than the probe height, then it will simply be detected 
as a point source of current. 


17437 _—s In _ situ photoacoustic spectroscopy of mixed oxide 
electrocatalysts. Valiet, C.E. (Oak Ridge National Lab., TN (USA). 
Chemistry Div.); Heatherly, D.E.; White, C.W. pp. 935 of The Elec- 
trochemical Society Spring meeting (extended abstracts). The 
Electrochemical Society, Pennington, NJ (1989). DOE Contract 
AC05-840R21400. (CONF-890518—: 175. meeting of the Electro- 
chemical Society, Los Angeles, CA (USA), 7-12 May 1989). 

A better understanding of the fundamental aspect of electrocatal- 
ysis is sought by a systematic study of the chlorine evolution 
reaction at Rui, Ir/Ti and ir + Ruw/Ti mixed oxides. Electrodes of 
controllable composition are generated by electrochemical oxida- 
tion of near-surface implanted titanium alloys. The reaction is 
studied concurrently by electrochemical measurements and by in 
situ photoacoustic spectroscopy. Changes in the spectra in the 
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wavelength region including the absorption band edge of semicon- 
ducting n-TiO2 with composition provide a means for probing the 
electronic structure of the mixed oxide layer. The spectroscopic re- 
sults are correlated with the Tafel slope data. 


17438 Photothermal deflection spectroscopy: An in situ 
technique for the investigation of electrochemical interfaces. . 
Rudnicki, J.D. (Lawrence Berkeley Lab., CA (USA). Applied Sci- 
ence Div. (USA)); Russo, R.E.; McLarnon, F.R.; Cairns, E.J. pp. 
935 of The Electrochemical Society Spring meeting (extended ab- 
stracts). The Electrochemical Society, Pennington, NJ (1989). 
(CONF-890518—: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 

The authors discuss how photothermal deflection spectroscopy 
(PDS) has been developed as a versatile in situ technique for the 
spectroscopic investigation of electrochemical interfaces. A princi- 
pal advantage of PDS is that it is an in situ technique. Transient 
processes can be studied with this technique. PDS does not place 
many restrictions on the electrode surface; only that it must be flat 
as opposed to “curved”. Polished, smooth, rough, porous, and 
even rather bumpy electrodes can be studied. This ability is a 
significant advantage over the specular reflection-based spectro- 
scopies. PDS also yields information about concentration gradients 
adjacent to the electrode. This information can indicate surface 
processes which are not detected by spectroscopic or electrochem- 
ical methods. Lastly, PDS uses low-intensity light to probe the 
interface, circa 10— ‘W-em—2. The risk of inducing changes in the 


surface chemistry is much smaller than that of high-intensity laser 
techniques using circa 10° 


W-cm— 


17439 in-situ laser Raman spectroscopy of copper anodize- 
tion in alkaline media. Mayer, S.T. (Lawrence Berkeley Lab., CA 
(USA)); Muller, R.H. pp. 935 of The Electrochemical Society Spring 
meeting (extended abstracts). The Electrochemical Society, 
Pennington, NJ (1989). DOE Contract AC03-76SF00098. (CONF- 
890518—-: 175. meeting of the Electrochemical Society, Los 
Angeles, CA (USA), 7-12 May 1989). 

Much of our understanding of electrochemically formed anodic 
films has been derived from electrochemical measurements. 
Additional information on the physical nature of the film can be pre- 
sented by in-situ techniques. In recent years, the identification of 
surface species and the study of photo-induced transformations 
has been performed by Raman spectroscopy. In the present study, 
laser Raman spectroscopy, in conjunction with electrochemical 
measurement, was used to explore the physical and chemical na- 
ture of anodic films on copper in 1M KOH. Two major anodic 
peaks prior to oxygen evolution are obtained in the cyclic voltam- 
metry of copper in alkaline solutions. Thermodynamic calculations 
show that the divalent oxide CuO is thermodynamically more stable 
than the hydroxide Cu(OH)>. It is suggested that at least these two 
species and a dissolved divalent compound form at potentials near 
the second anodic peak. 


17440 = Role of novel electrolytes in electroreduction of Op. 
Yeager, E. (Case Western Reserve Univ., Cleveland, OH (USA). 
Case Center for Electrochemical Studies); Chu, D.; Razaq, A.; 
Razaq, M. pp. 935 of The Electrochemical Society Spring meeting 
(extended abstracts). The Electrochemical Society, Pennington, NJ 
(1989). (CONF-890518-: 175. meeting of the Electrochemical So- 
ciety, Los Angeles, CA (USA), 7-12 May 1989). 

This paper discusses some possible ways by which the dielectric 
properties at the interface could be modified by using perfluori- 
nated electrolytes (liquid and solid polymer) when either mixed with 
other electrolyte such as H3PO, (in the form of self-assembling 
Langmuir-Biodgett type film) or physically confined to the electrode 
surface in the form of a thin film while using conventional fluid bulk 
electrolyte (e.g., Naflon). The effects of such modified interfaces on 
the electroreduction of O2 are discussed. 


17441 pH-dependent charge trapping by quinones electro- 
statically bound in an electrode confined viologen 


polymer. Joumal of Physical Chemistry (USA), 93(4): 1190-1192 

(23 Feb 1989). 
Anthraquinone-2,6-disulfonate, 

sulfonate, 2-AQ, have been 


2,6-AQ, and anthraquinone-2- 
electrostatically bound in 
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an ___ electrode-confined N.N’-bis[p-(trimethoxysilyl)benzyl]-4 ,4'- 
bipyridinium-based polymer, (BPQ?+/+),. Under all conditions in 
aqueous electrolyte it appears that charge transport via the 
quinone redox system, AQ/AQHa, is too slow to allow direct access 
to all quinone centers in the polymer. Generally, all quinone cen- 
ters are electrode accessible only via the BPQ**+/* redox mediator. 
At pH 6.5 the electrochemistry of [(BPQ**)n-(AQ)mlsun is approxi- 
mately the superposition of the AQ solution electrochemistry and 
the electrochemistry of surface-confined (BPQ**/*),, examined sep- 
arately. At pH 1.0 the reduction potential of AQ shifts positive and 
(BPQ?*/+),, can only mediate the reduction of AQ to the 2e—/2H* 
reduced form, AQH>2, since the oxidation of AQH2 by BPQ?* is 
thermodynamically uphill. Therefore, the charge associated with the 
reduced quinone, AQH>2, remains trapped in analogy to previous 
reports of charge trapping in bilayer systems. The trapped charge 
is released trom the [(BPQ**),-(AQ)mlsun system by a sudden in- 
crease in pH which changes the thermodynamics to allow oxidation 
of the AQH. by the BPQ**. 


4005 Photochemistry 


Refer also to citation(s) 16320, 16342, 16350, 17359, 17369, 
17374, 17426, 17429 


17442 On the measurement of photocurrent, photopotential, 
and photoluminescence transients at the semiconductor/ 
electrolyte interface. Gottesfeld, S. (Los Alamos National Lab., 
NM (USA). Electronics Div.). pp. 935 of The Electrochemical Soci- 
ety Spring meeting (extended abstracts). The Electrochemical 
Society, Pennington, NJ (1989). (CONF-890518—: 175. meeting of 
the Electrochemical Society, Los Angeles, CA (USA), 7-12 May 
1989). 

This is a review of work done at the School of Chemistry, Uni- 
versity of Tel Aviv, beginning in 1981. Illumination pulses were 
employed to study the dynamics of the semiconductor (SC)/ 
electrolyte interface. The goal of this study was to learn about ele- 
mentary processes of the illuminated interface and, if possible, to 
measure their rates. 


17443. Laser ion beam photodissociation studies of model 
amino acids and peptides. Techienburg, R.E. Jr. (Texas A and M 
Univ., College Station (USA)); Miller, M.N.; Russell, D.H. Journal of 
the American Chemical Society (USA), 111(4): 1161-1171 (15 
Feb 1989). DOE Contract AS05-82ER13023. 

Visible (458-514.5 nm) and uv (333-385 nm) photodissociation of 
the (M + H)* ions of dinitropheny! (DNP) derivatized amino acids 
and peptides is reported. Photoexcitation of the DNP peptides by a 
visible proton results in fragmentation of the peptide chain with little 
fragmentation within the chromophore. Conversely, uv photoexcita- 
tion of the DNP peptides results in fragmentation of the 
chromophore as well as the peptide chain, but loss of NO or NO2 
(within the chromophore) often dominates the photofragment ion 
spectrum. These results are rationalized with particular emphasis 
on energy-selective dissociation channels of large ionic systems. 
DNP-leucine and DNP-isoleucine (M + H)* can be differentiated on 
the basis of photodissociation reactions which yield distonic radical 
cations. The rate of dissociation of photoexcited ions of DNP pep- 
tides is shown to decrease with increasing molecular weight 
(degrees of freedom). Lastly, comparisons between photodissocia- 
tion and collision-induced dissociation as a structural probe are 
presented. 55 refs., 8 figs., 3 tabs. 


17444 Electron and hydrogen atom transter mechanisms 
for the photoreduction of o-quinones. Visible light induced 
photoreactions of 6-lapachone with amines, alcohols, and 
amino alcohols. Xiaohong Ci (Univ. of Rochester, NY (USA)); 
Whitten, D.G.; Silveira da Silva, R.; Nicodem, D. Journal of the 
American Chemical Society (USA), 111(4): 1337-1343 (15 Feb 
1989). DOE Contract FG02-86ER13504. 

8-Lapachone (1), a substituted o-naphthoquinone absorbing into 
the visible (Amax = 424 nm in benzene), is cleanly and efficiently 
reduced to the corresponding semiquinone radical upon photolysis 
in degassed solutions with alcohols, amines, and 6-amino alcohols. 
The course and products of these photoreactions have been fol- 
lowed by NMR, ESR, fluorescence, and absorption spectroscopy. 
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For all three types of reductant the overall reaction involves 2e— 
oxidation of the donor, and the quantum efficiencies show a depen- 
dence upon quinone concentration indicative of the role of a 
second dark reduction of 1 by products of the primary photolysis. 
For amines and amino alcohols the reaction is initiated by single 
electron transfer quenching of triplet 1. For triethylamine the mech- 
anism is indicated to be a sequence of two electron transfer-proton 
transfer steps culminating in two semiquinone radicals and the 
enamine EtgNCH=CH2. For amino alcohols a C-C cleavage 
concurrent with deprotonation of the alcohol (oxidative photofrag- 
mentation) occurs, in competition with reverse electron transfer, 
following the quenching step. For both amines and amino alcohols, 
limiting efficiencies of reaction approach 2 (for QH® formation). in 
contrast, both 2-propanol and benzyl alcohol are oxidized by 
excited states of 1 with much lower efficiency. The probable mech- 
anism for photooxidation of the alcohols involves a H atom 
abstraction quenching of the excited state followed by an electron 
transfer-proton transfer sequence in which a ground-state 1 is re- 
duced. Lower limiting efficiencies for photoreduction of 1 by the 
alcohols are attributed to inefficiencies of net H-atom transfer in the 
quenching step. 54 refs., 3 figs., 9 tabs. 


17445 Low-temperature x-ray absorption spectroscopy of 
plastocyanin: Evidence for copper-site photoreduction at 
cryogenic temperatures. Penner-Hahn, J.E. (Univ. of Michigan, 
Ann Arbor (USA)); Murata, Mitsuo; Freeman, H.C.; Hodgson, K.O. 
Inorganic Chemistry (USA), 28(10): 1826-1832 (17 May 1989). 

X-ray absorption spectra for copper(il) plastocyanin have been 
measured at low temperature. These data confirm our previous ob- 
servation (based on room-temperature measurements) that the 
methionine sulfur in plastocyanin makes no significant contribution 
to the Cu EXAFS and that the Cu-S(Met) interaction must therefore 
be extremely weak. Both preliminary data, having a very poor sig- 
nalV/noise ratio and subsequent measurements with much higher 
quality data are reported. Analysis of the preliminary data provides 
a cautionary example of the dangers of deriving structural results 
from noisy EXAFS data, at least in cases where the scatter is 
weakly contributing to the signal. Analysis of the near-edge struc- 
ture gives direct evidence for x-ray-induced photoreduction of 
Cu(II) when extremely intense x-rays from synchrotron sources are 
used. The rate of photoreduction decreases by approximately a 
factor of 2 between 190 and 4 K, but it is still significant even at 
the lower temperatures studied. 38 refs., 7 figs., 3 tabs. 


17446 Hydrogen-atom abstraction from methanol by OH. 
Hess, W.P. (Sandia National Labs., Livermore, CA (USA)); Tully, 
F.P. Journal of Physical Chemistry (USA), 93(5): 1944-1947 (9 
Mar 1989). 

Absolute rate coefficients for the reactions of OH with CH;0OH 
(k,;) and CD3OH (kz) were measured over the temperature range 
293-866 K by using the laser photolysis/laser-induced fluorescence 
technique. The kinetic data, in the units cm® molecule" s~', are 
fitted to the three-parameter expressions k;(T) = 5.89 x 
10-2072-65 oxp(+883 cal mol-"/RT) and ko(T) = 1.28 x 
10-22T3-48 @xp(+1275 cal mol—'/RT). The measured kinetic iso- 
tope effect, k;/ke, yields insight into the branching ratio for H-atom 
abstraction from the methyl versus the hydroxyl site in methanol. 


17447 Photoionization of chlorophyll a in rapidly frozen 
phospholipid vesicle solutions: Effects of phospholipid head- 
group variation and addition of synthetic charged surfactants. 
Hiff, T. (Univ. of Houston, TX (USA)); Kevan, L. Journal of Physical 
Chemistry (USA), 93(5): 2069-2073 (9 Mar 1989). 

Electron spin resonance (ESR) has been applied to measure the 
photoionization yield of chlorophyll a (Chia) after red-light irradia- 
tion with or without electron scavengers in frozen phospholipid 
vesicles differing in the nature of their headgroups. Along with the 
Chia monomeric cation, oligomeric cations have been detected. 
For anionic headgroups the photoionization yield is found to be half 
or less than that observed with the zwitterionic choline headgroup. 
A decrease of the yield is also observed when increasing amounts 
of anionic sodium dihexadecy!l phosphate (DHP) are added to vary 
the surface charge of mixed vesicles. Electron spin echo (ESE) ex- 
periments in samples prepared with tetrabromo-P-benzoquinone 
(TBBQ) showed that the average location of the TBBQ radical an- 
ion is not sensitive to DHP addition. At low Chia concentration, the 





photoionization yield is increased more than 2-fold in dioctade- 
cyldimethylammonium chioride (DODAC) cationic vesicles, 
prepared in pure water without electron scavengers, compared to 
the yield in similar dipalmitoylphosphatidylcholine (DPPC), vesicles. 
An increase in yield is also seen in mixed DPPC/DODAC vesicles 
at low Chia concentration. The results are discussed in terms of 
electrostatic barriers influencing electron transfer. 


17448 intermediates in the early events of Mo70.,°-- 
catalyzed photodehydrogenations: A picosecond-nanosecond 
flash-photochemical study. Kraut, B. (Univ. of Notre Dame, IN 
(USA)); Ferraudi, G. Inorganic Chemistry (USA), 28(13): 2692- 
2694 (28 Jun 1989). 

The spectra and reaction kinetics of the intermediates with 
picosecond-nanosecond lifetimes formed in the polymolybdate- 
photocatalyzed dehydrogenation of organic substrates have been 
investigated. Results of flash photolysis studies of aqueous acidic 
solutions of Mo7O24°- were found to yield a nanosecond-lived in- 
termediate in the absence of scavengers. Results of experiments in 
which the short-lived intermediate was scavenged with 2-propanol 
indicated that the species must be the common oxidant of the or- 
ganic substrate. 17 refs., 5 figs. 


17449 Rapid polarity reversal in the charge-transfer excited 
state of 9,9’-bianthryl. Toublanc, D.B. (Univ. of Notre Dame, IN 
(USA)); Fressenden, R.W.; Hitachi, A. Journal of Physical Chem- 
istry (USA), 93(8): 2893-2896 (20 Apr 1989). 

A number of studies, including transient microwave absorption, 
of the fluorescent excited state of 9,9’-bianthryl have clearly shown 
this state to have a significant dipole moment. One anthryl group 
spontaneously becomes positive and the other negative. Further 
microwave experiments are reported here which measure both ab- 
sorption and dispersion associated with the reorientation of the 
dipole. These results show an excess of dispersion which is far too 
large to come from the rotation of the molecule as a whole. Rapid 
internal reversal of the dipole with a relaxation time of about 10 ps 
is suggested to account for the data. 


17450  Photofragmentation via _ single-electron transfer: 
Selective labilization of C-C bonds in amino alcohols with sev- 
eral bonds between heteroatom substituents. Xiaohong Ci 
(Univ. of Rochester, NY (USA)); Whitten, D.G. Journal of the 
American Chemical Society (USA), 111(9): 3459-3461 (26 Apr 
1989). DOE Contract FG02-86ER13504. 

A number of recent studies have shown that oxidative photofrag- 
mentation of a,G-diheteroatom-substituted organics can occur as a 
consequence of single-electron transfer. The photoredox process, 
although involving radical ion intermediates, shows close analogies 
to the 2-electron Grob fragmentation. Mechanistic studies with a 
variety of electron acceptors and aminoalcohols indicate that both 
acceptor anion-radical basicity and a drastically reduced C-C bond 
energy in the cation-radical contribute to the low (2.5-5 kcal/mol) 
activation energy for fragmentation in the ion-radical pair. Since re- 
action of a,G-diheteroatom-substituted compounds is observed to 
proceed very cleanly via relatively low energy excitation, an inter- 
esting question is whether a correspondingly clean C-C bond 
fragmentation can occur in molecules in which two heteroatoms 
are separated by greater distances. Here they report results that 
indicate selective cleavage can occur for vinylogous aminoalcohols 
and related compounds via pathways that involve both net reduc- 
tion and catalytic roles for the photoexcited acceptor. 
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17451 (AECL-9095) The identification of irradiated fish: a 
review. Chuaqui-Offermanns, N. Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment. 1987. 26p. Order Number DE90613953. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

This report reviews different methods of detecting whether fish 
and fish products have been irradiated. A brief description of each 
method is followed by a discussion of its advantages and disad- 
vantages. It is concluded that none of the methods available to 
date can establish beyond doubt whether fish has been irradiated 
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or not and to what dose. It is recommended that a short-term 
research program be carried out to test the suitability of the o- 
tyrosine method to detect radiation treatment of fish. Although the 
method has not been fully developed, the preliminary results with 
chicken meat are very promising. 31 refs. 


17452 Picosecond pulse radiolysis of rare gases: Evidence 
for the time evolution of the subexcitation spectrum. Cooper, 
R. (Argonne National Lab., IL (USA)); Sauer, M.C. Jr. Journal of 
Physical Chemistry (USA), 93(5): 1881-1884 (9 Mar 1989). DOE 
Contract W-31-109-ENG-38. 

The production of the 2p electronic excited states of the pure 
rare gases neon, argon, krypton, and xenon has been studied by 
using picosecond pulse radiolysis techniques. At pressures below 
about 5 Torr, the emission from these excited states shows a 
pressure-dependent growth-decay pattern. Kinetic analysis of these 
patterns reveals formation rate constants that are all greater than 
1012 dm? mol—' s—' (1.66 x 10-° cm® s—'). These observations 
preclude atom-atom collisional processes and support an excitation 
mechanism involving collisional energy loss from electrons with en- 
ergies greater than the lowest excitation potential of the rare gas. It 
is thus concluded that the secondary electron spectrum in pure 
rare gases at pressures below a few Torr takes a few nanoseconds 
to degrade to energies below that of the lowest excited state. This 
time scale therefore (by definition) corresponds to the time needed 
to form subexcitation electrons. In 1 atm of rare gas the time taken 
would be of the order of 20-30 ps. 


17453 Second-order combination reactions of phenoxyl rad- 
icals. Ye, Mingyu (Univ. of Notre Dame, IN (USA)); Schuler, F.H. 
Journal of Physical Chemistry (USA), 93(5): 1898-1902 (9 Mar 
1989). 

Phenoxy! radicals, when produced pulse radiolytically at concen- 
trations > 10-* M, combine in second-order processes to give 
2,2'-, 2,4'-, and 4,4'-dihydroxybipheny! as the predominant prod- 
ucts. The ratios of these products observed under a variety of 
conditions, 0.73:1.73:1.00, indicate that radical combination at the 
ortho and para positions of the ring occurs statistically with, how- 
ever, reaction at the para site favored by a factor of 2.4 over that 
at the ortho site. This ratio is considerably greater than the ratio of 
1.55 of the unpaired spin populations at the two sites as indicated 
by ESR data. There is essentially no reaction at the meta position 
where the unpaired spin population is negative. Approximately 10% 
of the radicals couple at oxygen to yield 2- and 4-phenoxyphenol. 
The yields of these two products are, however, considerably lower 
than might be expected from the unpaired spin population of 0.2 
on the oxygen atom of phenoxyl. It is clear that factors in addition 
to the unpaired spin population are important in controlling the 
combination processes. Under optimum conditions these five prod- 
ucts account for ~90% of the phenoxy! radicals initially produced 
so that electronic disproportionation or coupling to form diphenyl 
peroxide is relatively unimportant. Multiple-pulse experiments show 
that after products build up to concentrations comparable to that of 
the phenoxy! radical, secondary electron-transfer reactions lead to 
more complex products. In studies with +-rays at low-dose rates 
phenoxy! radicals predominantly react with the products so that the 
yields of simple combination products are very low. 


17454 Arsenic(IV). A Pulse-radiolysis study. Klaening, U.K. 
(Aarhus Univ. (Denmark)); Bielski, B.H.J.; Sehested, K. /norganic 
Chemistry (USA), 28(14): 2717-2724 (12 Jul 1989). DOE Contract 
AC02-76CH00016. 

Four As(IV) species assumed to be As(OH), and HAsO,~— and 
the corresponding bases As(OH)3O- and AsO3*- (pK, = 7.38 
and 7.81, respectively) were observed by the radiolysis technique 
in aqueous arsenious acid, arsenite, and arsenate solutions. 
As(OH)4 and As(OH)30~- were observed in acid and weakly alka- 
line solution by the reaction of arsenious acid or arsenite with OH. 
HAsO3~- and/or AsO3*- are formed by the reaction of @~aq with 
H2AsO,- and HAsO,?-; AsO3*- is formed by the reaction of ar- 
senite with O- in strongly alkaline solution and by the reaction of 
arsenite with the carbonate radical anion CO3;~. As(OH), and 
As(OH)3O0~ convert into HAsO;~ and AsO3°- by general-base- 
catalyzed reactions. In acid solution an equilibrium between 
As(OH), and HAsO,~ is observed. The kinetics of dehydration of 
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As(OH)4 suggest a slow dehydration step catalyzed by H* followed 
by protolysis. The thermodynamic parameters are reported. By 
comparison with activation parameters of other dehydration- 
hydration processes, these values are taken to suggest a cyclic 
transition state containing an extra water molecule. While As(OH), 
and As(OH)30~- react with O2 to yield directly HO, and O2-, 
HAsO;~ and AsO,*- react with O2 with formation of a relatively 
stable complex that subsequently decomposes to HO2 or O27 in 
reactions catalyzed by H* and OH-. The various As(IV) species 
disappear in second-order reactions. 42 refs., 8 figs., 2 tabs. 


4007 Radiochemistry and Nuclear Chemistry 


Refer also to citation(s) 16162, 16164, 16171, 16643, 17072, 
17295, 17328, 18056, 18060, 18262, 18536 


17455 (AERE-R-13470) The study of equilibrium solids in 
actinide solubility experiments: Progress report 1 April 1988 - 
31 March 1989. Buchan, A.B. (UKAEA Harwell Lab. (UK). Chem- 
istry Div.); Ewart, F.T.; Ormerod, G.J.; Thomason, H.P. UKAEA 
Harwell Lab. (UK). Jun 1989. 14p. Available from H.M. Stationery 
Office, price Pound 8.00. Available from H.M. Stationery Office, 
price Pound 8.00. 

The solubility of an element depends, among other things, on 
the solid phase which is in equilibrium with the solution species. 
The solubility of the solid may depend on its physical characteris- 
tics, such as crystallinity, as well as its chemical composition. The 
solid phase may change with age and consequently its solubility 
may change with time. Therefore, experiments have been set up to 
study the ageing of actinide solids, initially either crystalline or 
amorphous, in contact with water and cements. The pH of a ce- 
mentitious repository will change with time, as will the Eh, therefore 
it is necessary to determine any differences in the solid phases 
which might form as these pH and Eh values. The solid phases 
which exist in equilibrium with saturated solutions of neptunium or 
uranium over a range of pH and Eh values have been studied. 
Particular effort has been made to study the uranium(VI) solid 
phases and to determine which are most likely to form under 
repository conditions. (author). 


17456 (ARL/TR-084) Results of the quality assurance test- 
ing programme for radiopharmaceuticals 1986. Bonnyman, J.; 
Ivanov, Z.; Lauder, R. Australian Radiation Lab., Melbourne (Aus- 
tralia). May 1989. 32p. Order Number DE90613924. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The Australian Radiation Laboratory conducts a quality assur- 
ance test programme in which radiopharmaceuticals used in 
nuclear medicine in Australia are tested for compliance with specifi- 
cations. The results of testing during 1986 are summarised in 26 
tables. 106 batches of 23 different types of radiopharmaceuticals 
were tested in 1986. Failure to meet full specifications was 
observed in 7 batches (6.6%). Labelling non-compliance was ob- 
served in 6 of the 7 and was the sole cause of product failure for 2 
batches. Other non-compliance was due to incorrect expiry date (3), 
inadequate description of contents (2) and failure to state the pres- 
ence or absence of bactericide. 2 batches failed the radiochemical 
purity specification at expiry. One batch contained less than the 
specified amount of benzyl alcohol. A section has also been in- 
cluded on the technetium-99 content of sodium pertechnetate 
(°™Tc) injection. These results indicate that technetium-99 levels 
vary over a wide r: and are present at about 7-8 times the 
level found in the fresh eluate from a chromatographic generator. 


17457 (INIS-BR-1772) A production method for Cr-51 at 
IEN’s cyclotron. Bastos, M.A.V.; Britto, J.L.Q. de; Vinagre, U.M.; 
Silva, A.G. da. Instituto de Engenharia Nuclear, Rio de Janeiro, RJ 
(Brazil). Dept. de Fisica. [1989]. 13p. Order Number DE90613925. 
Available from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS. 


Thick target yields for the 


reactions 5'V(p,n)®'Cr and 
51V(d,2n)>'Cr were measured and compared with literature values. 
The excitation function for the 5'V(p,n)>'Cr reaction was also 
measured. A method for the production and separation of this ra- 
dioisotope was developed via the 5'V(p,n)*'Cr reaction and a 
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combination of Fe*® co-precipitation and an anion exchange tech- 
nique using a Dowex 1x8(100-200 mesh) resin in hydrochloric acid 
medium. 


17458 (INIS-BR-1773) ®*Mo -*°™Te generator - study of 
their performance and quality. Acar, M.E.D.; Silva, C.P.G. da. 
Comissao Nacional de Energia Nuclear, Rio de Janeiro, RJ 
(Brazil). Dept. de Processamento. [1989]. 1p. Order Number 
DE90613926. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

Published in summary form only. MOLYBDENUM 99/ 
performance; MOLYBDENUM 99/radioisotope generators; TECH- 
NETIUM 99/performance; TECHNETIUM i 99/radioisotope 
generators; BRAZILIAN CNEN; PERFORMANCE 


17459 (INIS-mf-11577, pp. 38) Results of evaluating ra- 
dionuclide purity of selected radiopharmaceuticals supplied in 
1983-1987 to Nuclear Medicine Department of Regional Insti- 
tute of National Health in Prague. Silar, J. (Karlova Univ., Prague 
(Czechoslovakia). Fakulta Vseobecneho Lekarstvi). Ceskosloven- 
ska Spektroskopicka Spolecnost, Prague (Czechoslovakia). May 
1989. (In Czech). (CONF-8905276—-: IAA '89: conference on in- 
strumental activation analysis, Klucenice (Czechoslovakia), 15-19 
May 1989). In Conference on instrumental activation analysis - IAA 
89: Abstracts of papers. Order Number DE90615661. Available 
from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Published in summary form only. RADIOPHARMACEUTICALS/ 
quality control; BETA DETECTION; GAMMA DETECTION; IMPU- 
RITIES; PATIENTS; RADIATION DOSES; RADIOACTIVITY; 
RADIOPHARMACEUTICALS 


17460 (INIS-mf-11579, pp. 106) Relativistic extended 
Huckel description of actinoid organometallics: On the chem/- 
cal difference of Th and U. . Pyykkoe, P. (Helsinki Univ. (Finland). 
Dept. of Chemistry); Laakkonen, L.J.; Tatsumi, K. International 
Academy of Quantum Molecular Science, Menton (France); Israel 
Academy of Sciences and Humanities, Jerusalem (Israel). 1988. 
(CONF-8808219-—: 6. international congress on quantum chemistry, 
Jerusalem (israel), 21-25 Aug 1988). In Sixth international 
congress on quantum chemistry, Jerusalem, Israel, August 21-25, 
1988: Program and abstracts. Order Number DE90612834. Avail- 
able from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

Abstract only. THORIUM/organometallic compounds; URANIUM/ 
organometallic compounds; ATOMIC MODELS; COMPARATIVE 
EVALUATIONS; ELECTRONIC STRUCTURE; THORIUM; URA- 
NIUM 


17461 (INIS-SU-145/A, pp. 268) Features of uranyl com- 
plexing with acetylacetone in nonaqueous media. Kostyuk, N.N. 
(Belorusskij Gosudarstvennyj Univ., Minsk (Byelorussian SSR). 
Inst. Prikladnykh Fizicheskikh Problem); Dik, T.A.; Umrejko, D.S. 
AN SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj 
Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe Khimich- 
eskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe 
Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj 
Khimii (USSR). 1989. (In Russian). (CONF-8906266-—: 4. All-Union 
conference on the problems of solvation and complexing in solu- 
tions, lvanovo (USSR), 6-8 Jun 1989). In 4. All-union conference. 
The problems of solvation and complexing in solutions. Part 2: 
Summary of reports. Order Number DE90706029. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Short note. URANYL COMPLEXES/chemical preparation; 
ABSORPTION SPECTRA; ACETYLACETONE; CHELATES; ELEC- 
TRON SPECTRA; LOW TEMPERATURE; LUMINESCENCE; 
MEDIUM TEMPERATURE; ORGANIC SOLVENTS 


17462 (INIS-SU-145/A, pp. 270) Features of interaction of 
complicated anionic uranyl complexes with organic nitrogen- 
and oxygen-containing bases. Khod’ko, N.N. (Belorusskij Gosu- 
darstvennyj Univ., Minsk (Byelorussian SSR). Inst. Prikladnykh 
Fizicheskikh Problem); Kolevich, T.A. AN SSSR, Moscow (USSR); 
AN SSSR, Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Ter- 
modinamike; Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow 
(USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (In 





Russian). (CONF-8906266-: 4. All-Union conference on the prob- 
lems of solvation and complexing in solutions, lvanovo (USSR), 
6-8 Jun 1989). In 4. All-union conference. The problems of solva- 
tion and complexing in solutions. Part 2: Summary of reports. 
Order Number DE90706029. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

Short note. URANYL COMPLEXES/chemical reaction kinetics; 
ALCOHOLS; CHEMICAL PREPARATION; CHLORIDES; ETHERS; 
NITRATES; NONAQUEOUS SOLVENTS; PYRIDINES 


17463 — (INIS-SU-145/A, pp. 320) Spectroscopy of solutions 
of uranyl tetracidocomplexes in acetonitrile. Andreeva, S.G. 
(Kievskij Gosudarstvennyj Univ., Kiev (Ukrainian SSR)); Ivanova, 
E.I.; Kushnirenko, |.Ya. AN SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR). Nauchnyj Sovet po Khimicheskoj Termodinamike; 
Vsesoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR); Vs- 
esoyuznoe Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya 
Fizicheskoj i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF- 
8906266—: 4. All-Union conference on the problems of solvation 
and complexing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. 
All-union conference. The problems of solvation and complexing in 
solutions. Part 2: Summary of reports. Order Number 
DE90706029. Available from NTIS (US Sales Only), PC A15/MF 
A01 - OSTI; INIS. 

Short note. URANYL COMPLEXES/luminescence; ABSORP- 
TION SPECTRA; ACETONITRILE; ARSENIC COMPOUNDS; 
ELECTRON SPECTRA; LOW TEMPERATURE; MEDIUM TEM- 
PERATURE; RAMAN SPECTRA; SOLUTIONS; THIOCYANATES; 
ULTRALOW TEMPERATURE; LUMINESCENCE; VERY LOW 
TEMPERATURE 


17464 (INIS-SU-145/A, pp. 330) Investigation of uranyl 
nitrate solvation by tri-n-butyl phosphate using infrared spec 
troscopy. Afonin, M.A. (Leningradskij Tekhnologicheskij Inst., 
Leningrad (USSR)); Komarov, E.V.; Smirnov, A.V. AN SSSR, 
Moscow (USSR); AN SSSR, Moscow (USSR). Nauchnyj Sovet po 
Khimicheskoj Termodinamike; Vsesoyuznoe Khimicheskoe Obshch- 
estvo, Moscow (USSR); Vsesoyuznoe Khimicheskoe Obshchestvo, 
Moscow (USSR). Sektisiya Fizicheskoj i Kolloidnoj Khimii (USSR). 
1989. (In Russian). (CONF-8906266-: 4. All-Union conference on 
the problems of solvation and complexing in solutions, lvanovo 
(USSR), 6-8 Jun 1989). In 4. All-union conference. The problems 
of solvation and complexing in solutions. Part 2: Summary of re- 
ports. Order Number DE90706029. Available from NTIS (US Sales 
Only), PC A15/MF A01 - OSTI; INIS. 

Short note. 1 fig. URANYL NITRATES/solvation; CARBON 
TETRACHLORIDE; INFRARED SPECTRA; SOLUTIONS; TBP; 
SOLVATION 


17465 (INIS-SU-145/A, pp. 334) Study of uranium(6) com- 
plexes with organic phosphorus compounds (OPC) by the °'P 
NMR method. Meshcheryakov, N.M.; Lagutenkov, V.A.; Mikheev, 
M.V. AN SSSR, Moscow (USSR); AN SSSR, Moscow (USSR). 
Nauchnyj Sovet po Khimicheskoj Termodinamike; Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR); Vsesoyuznoe 
Khimicheskoe Obshchestvo, Moscow (USSR). Sektisiya Fizicheskoj 
i Kolloidnoj Khimii (USSR). 1989. (in Russian). (CONF-8906266—: 
4. All-Union conference on the problems of solvation and complex- 
ing in solutions, lvanovo (USSR), 6-8 Jun 1989). In 4. Al/-union 
conference. The problems of solvation and complexing in solutions. 
Part 2: Summary of reports. Order Number DE90706029. Avail- 
able from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Short note. URANYL COMPLEXES/molecular _ structure; 
URANYL COMPLEXES/solvent extraction; CARBON TETRA- 
CHLORIDE; CHEMICAL SHIFT; HDEHP; NMR SPECTRA; 
SOLVATION; TBP; TOPO 


17466 Calorimetric studies of americium(lil) complexation 
ot amino carboxylates. Rizkalla, E.N. (Florida State Univ., Talla- 
hassee (USA)); Choppin, G.R.; Sullivan, J.C. Inorganic Chemistry 
(USA), 28(5): 909-911 (8 Mar 1989). 

The enthalpies of formation of the 1:1 complexes of Am(IIl) with 
acetate an a series of amino carboxylate ligands were determined 
by titration calorimetry. The estimated AH;9; values are -6.8, 4.5, 
12.6, 23.9, 10.8, 39.5, and -13.3 kJ mol-" for complexation by ac- 
etate, IDA, NTA, EDTA, DCTA, DTPA, and TMDTA, respectively. 
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Comparison of these values with those for the Eu(Ill) and Cmi(Ill) 
complexation provides no evidence of significant differences in the 
bonding of these three metal ions with the ligands studied. 13 refs., 
3 figs., 3 tabs. 


17467 Lewis base adducts of uranium triiodide: A new 
class of synthetically useful precursors for trivalent uranium 
chemistry. Clark, D.L. (Los Alamos National Lab., NM (USA)); Sat- 
telberger, A.P.; Bott,S.G.; Vrtis, R.N. Inorganic Chemistry (USA), 
28(10): 1771-1773 (17 May 1989). DOE Contract W-7405-ENG-36. 

A series of organic-solvent-soluble Lewis base adducts of ura- 
nium triiodide that are easy to prepare and that serve as excellent 
precursors to a variety of new and known trivalent uranium com- 
pounds have been found. The compound UI,(THF), (THF = 
tetrahydrofuran) has been prepared by the reaction of clean 
uranium turnings with freshly sublimed elemental iodine in THF so- 
lution at 0°C. Single crystals of Ul,(THF), have been grown from a 
concentrated THF solution at -40°C, and the structural data col- 
lected from x-ray diffraction studies at 23°C are reported. 31 refs., 


1 fig. 
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Refer also to citation(s) 15861, 15864, 15972, 16026, 16312, 
16671, 16967, 17371 


17468 (ANL—87-26-Vol.2, pp. 113-123) Spectral analysis of a 
fourth-order singular differential operator. Schultze, B. (Univ. of 
Essen (Germany, F.R.)); Kaper, H.G. Argonne National Lab., IL 
(USA). Sep 1988. In Proceedings of the focused research program 
on spectral theory and boundary value problems. Volume 2: Singu- 
lar differential equations. Order Number DE89006399. Available 
from NTIS, PC AO5/MF A01. 

This article is concerned with the spectral properties of the 
fourth-order differential expression ry = 4y'4) + y” + a(xy)’ in the 
complex Hilbert space L2(R). Here, a is a positive parameter. The 
expression arises in combustion theory in the linear stability analy- 
sis of a premixed flame in stagnation-point flow. The expression + 
generates a singular differential operator T in L2(R). It is shown 
that this operator has an essential spectrum and at most countably 
many eigenvalues. The eigenvalues occur in complex conjugate 
pairs and may accumulate near the essential spectrum. The spec- 
trum is bounded on the right by the line Red = 9a/8. It is confined 
to be right half of the complex piane if a > 1/20. 12 refs. 


17469 (ANL-87-26-Vol.2, pp. 167-172) Analysis of the as- 
ymptotic behavior of the linearized stagnation flow equation of 
the Kuramoto-Sivashinsky type. Socolovsky, E. (Univ. of Pitts- 
burgh, PA (USA)); Leaf, G.K. Argonne National Lab., IL (USA). 
Sep 1988. In Proceedings of the focused research program on 
spectral theory and boundary value problems. Volume 2: Singular 
differential equations. Order Number DE89006399. Available from 
NTIS, PC AO5/MF A01. 

The study of extinction and stability limits of premixed flames in 
stagnation point flow lead to a nonlinear evolution equation de- 
scribing the amplitude of the flame front. In this investigation the 
authors restrict this attention to the one-dimensional linear 
eigenvalue equation. In particular they investigate the possible as- 
ymptotic behavior of solutions to this equation at infinity. They 
present the leading behavior of the four independent solutions with 
their parametric dependence clearly displayed. Two asymptotic 
methods of analysis are presented. In the first section they use a 
generalization of the methods of Laplace and steepest descent to 
obtain the leading behavior at infinity. In the second section they 
use the WKB method to obtain the leading behavior at infinity. 
These results are needed in determining appropriate boundary con- 
ditions to approximate the problem in a finite domain and device 
computational schemes to study the behavior of the eigenvalues, 
in particular the conjecture on a Hopf bifurcation. 10 refs., 5 figs. 


17470 (DOE/ER/13544—-T3) Laser spectroscopy and dy- 
namics of transient species formed in pyrolysis reactions: 
Progress report, June 1, 1989-May 31, 1990. Clouthier, D.J. 
Kentucky Univ., Lexington, KY (USA). Dept. of Chemistry. Jan 
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1990. 5p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO5-86ER13544. Order Number DE90007181. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Progress on the research program for this grant has been steady 
with some major advances in the last year. A number of projects 
from last year are complete and are being written up for publica- 
tion. The analysis of the very extensive photophysical and 
spectroscopic data on thioformaldehyde took much longer than ex- 
pected due to unanticipated complexities. However, the results 
have turned out very well. From the spectroscopic data we have 
been able to obtain a very good fit of 71 excited state vibrational 
levels of HoCS and DoCS to a semi-rigid bender (invertor) model 
with an RMS error of 2 cm—'. This description of the excited state 
potential is virtually without precedent in polyatomic molecular 
spectroscopy in the extent to which it describes the correlated mo- 
tion along the rotation-inversion-vibration coordinates. 


17471 (1E-Cl-IS—87/0001) Fourth Israeli combustion meet- 
ing. Abstracts. Combustion Inst., Pittsburgh, PA (USA). Israeli 
Section. 1987. 12p. (CONF-8705399-: 4. Israeli combustion meet- 
ing, Jerusalem (israel), 19 May 1987). Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

The report contains only abstracts of papers presented on the 
meeting. 

The 4th annual meeting of the Israeli section of the Combustion 
Institute, Pittsburgh, Penn., was held in the Hebrew University of 
Jerusalem on May 19, 1987. This report contains abstracts of the 
11 papers presented at the meeting. A separate abstract was pre- 
pared for each paper. (EHN) 1 fig., 3 refs. 


17472 (IE-Cl-IS—87/0001 vp, paper 1) Arbitrary-grid, cells- 
mixing stochastic model for multi-dimensional diffusion: |. 
Theory. Karni, Y. (israel Atomic Energy Commission, Negev 
Nuclear Research Center, Beersheva (israel)); Bar-Ziv, E. Com- 
bustion inst., Pittsburgh, PA (USA). Israeli Section. 1987. 
(CONF-8705399-: 4. Israeli combustion meeting, Jerusalem 
(Israel), 19 May 1987). In Fourth Israeli combustion meeting. Ab- 
Stracts. Available from COST! P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The development of a population balance approach, using Monte 
Carlo simulations, for solving diffusional processes is presented. 
The model is referred to as the cells-mixing stochastic model. In 
this model, the system is divided into cells of arbitrary dimensions 
specified in space. Pairs of adjacent cells are chosen randomly ac- 
cording to a certain probability function and the cell’s properties are 
exchanged. Three parameters rule the simulation: (1) The mixing 
frequency that determines the absolute time domain. (2) The grid 
mesh. (3) A partition parameter that defines the fraction of property 
transferred between the two cells during the mixing operation. In 
order to correlate between the stochastic simulation and the diffu- 
sional process, the flux equation as implied from the concept is 
developed and compared to the diffusion equation. Correlations be- 
tween the diffusion coefficient and the model’s parameters for 
specified coordinate systems (Cartesian, cylindrical and polar) are 
developed. The flux equation is developed in general for an arbi- 
trary body with an arbitrary grid mesh. In an adjacent paper some 
simulations, illustrating the usefulness of the concept, are pre- 
sented. Also some probability functions are defined, and applied, 
as well as convergence criteria developed. The major advantage of 
this approach is the absolute insensitivity of the simulation to 
boundary conditions whereas in other methods boundary condi- 
tions may cause severe numerical difficulties. The ability to solve 
multi-dimensional diffusion is another advantage that is tempting to 
further develop the concept. Coupling between diffusion and other 
transport phenomena can be included in the concept, e.g. simula- 
tion of turbulent reacting flows, which is now in progress. (author) 


17473 (IE-Cl-IS—87/0001 vp, paper 2) Explosions in pres- 
ence of foam. Hasson, A. (Technion - Israel Inst. of Tech., 
Aeronautical Engineering Dept., Haifa (Israel)); Segev, G.; Marmur, 
A.; Burcat, A. Combustion Inst., Pittsburgh, PA (USA). Israeli Sec- 
tion. 1987. (CONF-8705399-: 4. Israeli combustion meeting, 
Jerusalem (israel), 19 May 1987). In Fourth Israeli combustion 
meeting. Abstracts. Available from COST! P.O.B 20125, TEL-AVIV 
61201. 
Abstract only. 
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The purpose of this investigation was to measure and compare 
detonation waves in plain gas to detonations where the reactive 
gas was trapped in a light water based foam. The aim was to find 
out if there is a connection between the detonation velocity 
achieved in the foam and the size of the foam bubbles, and if such 
a connection can indicate the size of the detonating cells in a given 
gas mixture. Basically two phenomena were investigated (a) the 
basic detonation parameters in the two media, and (b) of the deflia- 
gration to detonation transition (DDT). The explosive gas consisted 
of a mixture of pure ethylene with oxygen. The concentrations of 
the fuel ranged between 9 and 44 percent. All mixtures were 
tested in parallel with and without foam. The results identified two 
distinct concentration regions. (A) Mixtures between 16 and 40 
percent fuel (equivalence ratios Xi = 0.64-1.5), where the DDT pro- 
cess was instantaneous or very close to it, velocity damping never 
exceeded 8 percent. (B) In mixtures containing between 9 and 16 
percent fuel (Xi = 0.36-0.64) the presence of foam shortened the 
DDT time from 60 to 75 percent and more. The conclusion is that 
the bubbles promote DDT and shorten the DDT time at all concen- 
trations. There is always a critical bubble size above which the 
DDT time decreases. The influence of the bubbles on the detona- 
tion process is not yet well understood. (EHN) 


17474 (IE-Cl-IS—87/0001 vp, paper 3) Determination of poly- 
cyclic aromatic hydrocarbon by jet spectroscopy. Greenbiatt, 
G.D. (Hebrew Univ. of Jerusalem, Physical Chemistry Dept., 
(Israel)); Nissani, E.; Zaroura, E.; Haas, Y. Combustion Inst., Pitts- 
burgh, PA (USA). Israeli Section. 1987. (CONF-8705399-: 4. 
Israeli combustion meeting, Jerusalem (Israel), 19 May 1987). In 
Fourth Israeli combustion meeting. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Polycyclic aromatic hydrocarbons (PAH’s) are formed abundantly 
in combustion processes. Some of them constitute an environmen- 
tal risk, as they are believed to be mutagenic or even carcinogenic. 
The quantitative determination of PAH concentration in ambient 
flames is thus a problem of both basic and applied interest. Current 
methods of analysis involve a prolonged and cumbersome proce- 
dure, based on sampling for many hours and chromatographic 
techniques. Supersonic molecular beams spectrophotometry offers 
a potentially rapid and specific alternative analytic method. It is 
based on the fact that rapid cooling simplifies enormously the UV 
spectra and thus provides a means of discriminating between simi- 
lar molecules. Benzofa]pyrene, an important PAH, was chosen as 
a substrate for a detailed study by fluorescence spectroscopy. The 
results will be discussed, and the feasibility of PAH diagnosis in 
combustion environment will be assessed. (author) 1 ref. 


17475 (IE-Cl-IS—87/0001 vp, paper 4) Pyrolysis of nitrogen 
containing fuels. Studies with a single pulse shock tube. Lif- 
shitz, A. (Hebrew Univ. of Jerusalem, Physical Chemistry Dept., 
(israel)); Bidani, M.; Agranat, A.; Suslensky, A. Combustion Inst., 
Pittsburgh, PA (USA). Israeli Section. 1987. (CONF-8705399-: 4. 
Israeli combustion meeting, Jerusalem (israel), 19 May 1987). In 
Fourth Israeli combustion meeting. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Very little has been done in trying to elucidate the pyrolysis pat- 
tern of heterocyclic compounds. This is particularly true when 
heterocyclics containing nitrogen as the hetero-atom are con- 
cerned. In addition to the interest in the basic chemical kinetics of 
these compounds, information on their pyrolysis is of great impor- 
tance to the understanding of the combustion of nitrogen-containing 
fuels. The determination of the distribution of the nitrogen among 
the various pyrolytic products and their temperature dependence is 
an important task in this context. The pyrolysis of organic 
molecules containing nitrogen, such as pyrrole, pyrrolidine and oth- 
ers, was studied behind reflected shocks in a single pulse shock 
tube. The high temperatures and pressures that prevailed in the 
pyrolysis environment simulated the physical conditions that occur 
in combustion. The organic molecules which were studied are 
known to be the constituents of various (mostly alternative) fuels. 
Each molecule generates at high temperatures a wide spectrum of 
products with a very specific distribution. In all the molecules with a 
CNHC- structure the main nitrogen-containing product is hydrogen 





cyanide. Additional products are cyano acetylene, acetonitrile, 
acrilonitrile and ethyl nitrile with concentrations depending upon the 
specific molecule in question. Arrhenius parameters for the produc- 
tion rate of these and other products were obtained and the overall 
pyrolysis mechanism was determined. (EHN) 


17476 (IE-Cl-IS—87/0001 vp, paper 5) Primary processes of 
the CO, hydrogenation. Peled, H. (Hebrew Univ. of Jerusalem, 
Physical Chemistry Dept., (Israel)); Chacham, |.; Asscher, M. Com- 
bustion Inst., Pittsburgh, PA (USA). Israeli Section. 1987. 
(CONF-8705399-: 4. Israeli combustion meeting, Jerusalem 
(Israel), 19 May 1987). In Fourth Israeli combustion meeting. Ab- 
stracts. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The primary processes of the hydrogenation of COz to light hy- 
drocarbons were studied over model heterogeneous catalysts 
under ultra high vacuum conditions. The dissociation probability of 
CO» to CO, + Og was investigated on two rhenium single crystals, 
e.g., Re[0001] and Re[1129] using thermal programmed desorption 
[TDP]. On the close-packed Re[0001] surface the low coverage 
dissociation probability is 0.85+-0.04 while on the corrugated and 
open Re[11(2-bar)0] the probability for dissociation is only 0.3+- 
0.03. These values were measured at crystal temperature of about 
100-130 K, and the coverage dependent probability is remarkably 
high relative to other transition metals. Possible adsorption and dis- 
sociation mechanisms, as well as adsorbate order on the single 
crystal surfaces are discussed in relation to their potential as CO. 
hydrogenation catalysts. (author) 


17477 (IE-Cl-IS—87/0001 vp, paper 6) A simplified reaction 
scheme for the combustion of hydrogen-enriched methane 
flame. Refael, S. (Ben-Gurion Univ. of the Negev, Mechanical 
Engineering Dept., Pearistone Aeronautical Studies Center, Beer- 
sheva, (Israel)); Sher, E. Combustion Inst., Pittsburgh, PA (USA). 
Israeli Section. 1987. (CONF-8705399-: 4. Israeli combustion 
meeting, Jerusalem (Israel), 19 May 1987). In Fourth Israeli com- 
bustion meeting. Abstracts. Available from COSTI P.O.B 20125, 
TEL-AVIV 61201. 

Abstract only. 

A computer program has been developed to calculate the lami- 
nar burning velocity and flame structure of a methane-hydrogen-air 
mixture. The program includes a comprehensive model for the 
chemical kinetics which consists of a detailed scheme for a 
methane-air mixture and a detailed scheme for a hydrogen-air mix- 
ture, and a rigorous method for the estimation of the transport 
coefficients, a method which is based on the extended Chapman 
Enskog procedure for polyatomic gas mixture. The program solves 
simultaneously a set of conservation equations, an energy conser- 
vation equation and a mass conservation equation for each 
constituent. The equations of the model were transformed into 
finite-difference equations and were solved numerically by a 
backward difference technique. The main kinetic steps of the com- 
bustion of a methane-hydrogen-air mixture were traced under a 
wide range of initial conditions, and a simplified reaction scheme 
has been proposed. The simplified model includes 15 elementary 
reactions and one global reaction which takes into account the 
possibility of producing molecules with two carbon atoms as inter- 
mediate products. The latter branch seems to be of a particular 
importance in rich and in hydrogen-enriched flames. (author) 


17478 (LBL—27910) Experimental study of toxic waste in- 
cineration. Taga, K. (Lawrence Livermore National Lab., CA 
(USA)). Lawrence Berkeley Lab., CA (USA). Aug 1989. 69p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO03- 
76SF00098. Order Number DE90006115. Available from NTIS, PC 
A04/MF A01 - OSTI. 

Thesis submitted to Univ. of Orleans, France. 

The project dealt with an experimental study of toxic waste incin- 
eration. Experiments were conducted in a combustion-driven 
turbulent flow reactor, burning premixed air and propane. Resi- 
dence times, temperatures, and equivalence ratios typical of 
hazardous waste incinerators were attained in the flow reactor. 
Ethyl chloride was injected downstream of the flame zone, and 
samples were withdrawn at various points along the reactor. These 
samples were analyzed using a Fourier Transform Infrared spec- 
trometer coupled with a long path cell. 8 refs., 37 figs., 4 tabs. 
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17479 (UCID-21862) Analytic solutions for the decay of 
turbulent swirling flow in a cylinder. Cloutman, L.D. Lawrence 
Livermore National Lab., CA (USA). 12 Dec 1989. 22p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
Order Number DE90005744. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

A simple analytic model of the decay of turbulent swirling flow in 
constant volume combustion bombs and engine cylinders has been 
developed. The model is based on a simplified version of the 
Navier-Stokes equation with a specified eddy viscosity. The ana- 
lytic solutions are compared to experimental results. The model 
provides adequate parametric fits to the data along with some in- 
sight into the processes affecting the swirling in-cylinder flows. 17 
refs., 14 figs. 


17480 The chemistry of sodium with sulfur in flames. Stein- 
berg, M. (Univ. of California, Santa Barbara (USA)); Schofield, K. 
Preprints of Papers, American Chemical Society, Division of Fuel 
Chemistry (USA), 34(2): 375-382 (1989). (CONF-8904164—: Sym- 
posium on ash deposition: mineral matter transformations during 
combustion, Dallas, TX (USA), 9-14 Apr 1989). 

The use of fuel/air systems contaminated with sodium and sulfur 
in combustion driven gas turbines is a source of turbine blade 
corrosion. Sodium sulfate, which deposits on turbine surfaces or is 
chemically formed there, has long been recognized as the active 
corrosive agent. There is very little chemical kinetic information for 
modeling this practical problem, and one if forced to invoke chemi- 
cal equilibrium to attempt any quantitative treatment. Sodium/sulfur 
chemistry has been addressed in a very few studies. The present 
study is an outgrowth of two previous efforts in this laboratory, sul- 
fur chemistry and sodium oxidation chemistry, in H2/O2/N2 flames. 
Sodium/sulfur chemistry competes with the sodium oxidation chem- 
istry and both are influenced by the flame radical/sulfur chemistry 
interaction. In this study sodium/sulfur chemistry is modeled in a 
series of rich and lean H2/O2/N> flames. It is found that simple 
equilibria identified in earlier studies can not account for the behav- 
ior exhibited in the present data. Kinetic modeling has been 
conducted assuming, as is often the case, that one sodium/sulfur 
product may dominate. To a good approximation this seems to be 
the situation in both the rich and lean flames. NaSO appears to be 
the dominant sodium/sulfur product in the rich H2/O2/N2 flames 
with NaSO>2 dominant in the lean flames. 


17481 Photophoretic contribution to the transport of ab- 
sorbing particles across combustion gas boundary layers. 
Castillo, J.L. (U.N.E.D., Madrid (Spain)); Mackowski, D.W.; Rosner, 
D.E. Preprints of Papers, American Chemical Society, Division of 
Fuel Chemistry (USA), 34(2): 427-435 (1989). DOE Contract 
FG22-86PC90756. (CONF-8904166—: Symposium on ash deposi- 
tion: mineral matter deposition phenomena, formation and control, 
Dallas, TX (USA), 9-14 Apr 1989). 

Since radiation energy fluxes can be comparable to convective 
(Fourier) fluxes in large fossil-fuel-fired power stations and fur- 
naces, the authors have examined particle drift (phoresis) induced 
by nonuniform photon-particle heating in a host gas. The authors 
analysis of the photophoretic velocity includes the important 
slipflow regime, and the numerical results show that photophoresis 
is a significant transport mechanism for micron-sized absorbing 
particles in high radiative transfer combustion environments, with 
equivalent photophoretic diffusivities (dimensionless photophoretic 
velocities) being as large as 10% of the better-known 
thermophoretic diffusivity (Rosner, 1980, 1985). Since previous ex- 
perimental results (Rosner and Kim, 1984) demonstrated that 
thermophoresis causes over a 3-decade increase in particle depo- 
sition rates by convective diffusion, clearly, for small, absorbing 
particles, photophoresis will also be an important contributor to ob- 
served deposition rates. Accordingly, they present mass transfer 
coefficients for particle transport across laminar gaseous boundary 
layers, including both particle thermophoresis and photophoresis. 


17482 Formation of H and D atoms in the pyrolysis of 
toluene-d, and toluene-a,a,o-d3. Rao, V.S. (Wright State Univ., 
Dayton, OH (USA)); Skinner, G.B. Journal of Physical Chemistry 
(USA), 93(5): 1864-1869 (9 Mar 1989). DOE Contract ACO02- 
76ER02944. 
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Mixtures of I-20 ppm of toluene-dg and CgHsCDz; in argon were 
pyrolyzed behind incident shock waves with a total pressure of 
0.4 atm and a temperature range of 1450-1790 K. D atom con- 
centrations were measured for the first compound and both H and 
D for the second. The data indicate that an appreciable fraction of 
toluene dissociates via C.HsCO, ~— Ce.Hs + CDs, [5HD], with KsHp 
= 2.0 x 10" exp(-94 kcal/RT) s~', while the rate constant for 
CeHsCD3 — CeHsCDe + D, [1HD], was found to be kipp = 2.2 x 
10'* exp(-86.4 kcal/RT), under experimental conditions. RRKM cal- 
culations were made to evaluate unimolecular falloff for these 
reactions and to calculate the corresponding rate constants for 
CrHg. For CsHsCH; — CeHs + CHsz, [5], we find that ks = 1.5 x 
1075 exp(-94.2 kcalV/RT) s~', while for CeHsCH3 — CeHsCHp + H, 
[1], we find k; = 2.5 x 10'* exp(-85.8 kcaV/RT) s~', both under the 
experimental conditions given above. 


17483 Study of the high-temperature pyrolysis of propene 
by determination of H and D atoms formed from partially 
deuterated propenes heated behind shock waves. Rao, V.S. 
(Wright State Univ., Dayton, OH (USA)); Skinner, G.B. Journal of 
Physical Chemistry (USA), 93(5): 1869-1876 (9 Mar 1989). DOE 
Contract AC02-76ER02944. 

Very dilute mixtures of CD2CHCH3;, CH2CDCH3, and 
CH2CHCD, were pyrolyzed at 1500-1800 K behind incident shock 
waves at an average pressure of 0.42 atm and behind reflected 
waves at 2.8 atm. Analysis for H and D using resonance absorption 
spectroscopy showed that propene dissociates partly by formation 
of hydrogen atoms and allyl radicals, (1), and partly by formation of 
vinyl and methyl radicals, (2). Both of these unimolecular dissocia- 
tion reactions of propene are in the intermediate falloff region at our 
pressures and temperatures. For (1) we find k; = 3.5 x 10’ exp(- 
75 kcaVRT) s—' at 0.42 atm and k; = 3.6 x 107° exp(-80 kcal/RT) 
s~' at 2.8 atm. For (2) we find kz = 8.2 x 101° exp(-80 kcal/RT) 
s—' at 0.42 atm and kp = 2.3 x 10'° exp(-80 kcaVRT) s—' at 2.8 
atm. Estimated uncertainties are factors of 1.5 in (1) and 2 in (2). 
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Refer also to citation(s) 16022, 16023, 16053, 16054, 16055, 
16287, 16991, 17015, 17708, 17752, 17860, 19016 


17484 (AERE-R-13457) A modern alphabetagamma active 
handling facility for chemical and allied research and develop- 
ment work. Brown, P.E. (UKAEA Harwell Lab. (UK). Chemistry 
Div.); Findlay, J.R.; Campbell, D. UKAEA Harwell Lab. (UK). Sep 
1988. 48p. Available from H.M. Stationery Office, price Pound 
15.00. Available from H.M. Stationery Office, price Pound 15.00. 

When the opportunity arose (approx 1980) to build a new remote 
handling facility a deliberate attempt was made to advance the pre- 
vailing technology. The design criteria adopted were critically 
reviewed and are based on the use of remotely removable contain- 
ment boxes located within concrete shielded walls. In addition to 
the high level of containment, this achieves a high degree of flexi- 
bility in application and provides means of minimising radiation 
exposure. This modern facility represents the latest in remote sys- 
tems technology as applied to post-irradiation examination and to 
research and development work. (author). 


17485 (BMU-1989-218) Studies on UF, transport in 48 Y 
containers filled with uranium of reprocessed PWR fuel ele- 
ments. Schriftenreihe Reaktorsicherheit und Strahlenschutz. 
Ergebnisberichte, Untersuchungen, Studien, Gutachten. Tietze, A.; 
Keckstein, T.; Messier, M.; Wolfertz, B. Bundesministerium fuer 
Umwelt, Naturschutz und Reaktorsicherheit, Bonn (Germany, F.R.); 
Wuppertal Univ. (Gesamthochschule) (Germany, F.R.). Mar 1989. 
152p. (In German). Contract BMU StSch. 1079. Avail- 
able from GRM Werbeberatung - Werbemittlung - PR, 
Eggenstein-Leopokishafen, (Germany, F.R.). Available from GRM 
Werbeberatung - Werbemittlung - PR, Eggenstein-Leopoldshafen, 
(Germany, F.R.). 
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The dose rate in the vicinity of 48 Y containers for the transport 
of UF, was determined with regard to the isotope compositions of 
the uranium as they are expected for recycled uranium vectors and 
possible measures for the reduction of the dose rate were speci- 
fied. Measured values of the dose rate were exemplarily given. 
The extended ISOSHLD program was used for the computation of 
the dose rate. Four uranium vectors (natural uranium, uranium 
composition according to ASTM specification, recycled uranium 
from fuel elements (FE) of pressurized-water reactors (PWR) with 
a burn-up of 50,000 MWd (t U)—', recycled uranium from FE of 
PWR-plants with a burn-up of 27,000 MWd (t U)~') were used as 
radiation source. Partially the results are considerably exceeding 
the limits permitted by law for transport. Emptied containers can 
under certain conditions show considerably increased dose rates 
(of one or more orders of magnitude) in the vicinity of 48 Y con- 
tainers in comparison with containers filled with natural uranium. 
Possible measures for the reduction of the dose rate are: reducing 
the idle time between reprocessing (respectively conversion) and 
transport, additionally cleaning the containers when necessary and 
furnishing the containers with an overpacking. (orig/DG). 


17486 (CONF-890631—Vol.2, pp. 495-502) Design and test- 
ing of the TN-Gemini packaging. Neider, T. (Transnuclear Inc., 
Hawthorne, NY (USA)); Margotta, K.; Guerra, G. Oak Ridge Na- 
tional Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC AS9/MF A01. 

During May of 1987, Transnuclear began the design of the TN- 
Gemini, a packaging to transport contact handled transuranic 
radioactive waste between generating, processing and storage 
sites or from these sites to the Waste Isolation Pilot Plant in Carls- 
bad, NM or other repository. To date, the design and analysis of 
the packaging has been completed, and a draft Safety Analysis 
Report has been written for submittal to the Nuclear Regulatory 
Commission. Several scale model tests have been performed to 
provide design verification. Additional testing is ongoing. This paper 
discusses the design, analysis and testing of the TN-Gemini. 


17487 (CONF-890631—Vol.2, pp. 503-507) A container tor 
storage and disposal of low-level waste. Fish, R.L. (Babcock 
and Wilcox, Lynchburg, VA (USA)); Butler, B.D. Oak Ridge Na- 
tional Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC A99/MF A01. 

A unique concept for corrosion-resistant containers for storing 
and disposing of low-level radioactive, mixed and toxic wastes has 
been developed. The strength and low cost of carbon steel has 
been combined with the corrosion and abrasion resistance of a 
proprietary combination of polymers to provide an inexpensive 
alternative to currently available waste containers. The initial devel- 
opment effort has focused on a 55-gallon container, the B and W 
ECOSAFE-55™. However, Babcock and Wilcox (B and W) can de- 
velop a family of ECOSAFE waste containers using this technology 
to accommodate user-preferred configurations and volumes. The 
containers will be capable of accepting a wide range of low-level 
radioactive (LLRW) and industrial waste forms. Basic engineering 
design analyses and functional tests were performed to show com- 
pliance of the container with transportation functional requirements. 
These tests and analyses, along with chemical resistance tests, 
qualify the container for use in storing a wide range of radioactive 
and chemical wastes. For the container to be licensed for use as a 
high-integrity container in shallow land, low-level radioactive waste 
burial facilities, the Nuclear Regulatory Commission requires cer- 
tain tests and analyses to demonstrate that container gross 
physical properties and identity can be maintained for 300 years. 
This paper describes the container concept in generic terms and 
provides information on the initial, ECOSAFE-55 container design, 
testing and engineering analysis efforts. 





17488 (CONF-890631—Vol.2, pp. 508-515) Program to de- 
velop a large transport container for transportation of large 
pieces of contaminated equipment and medium level waste. Li- 
bon, H. (Transnubel, Brussels (Belgium)); Tanguy, L.; Vivien, J. 
Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 2. Order Number 
DE90004448. Available from NTIS, PC A99/MF A01. 

The partial or complete dismantling of research and development 
laboratories, facilities for the production of isotopes, installations for 
the manufacture of fuel elements in reprocessing plants will be re- 
quired after a few decades of operation. Some of the equipment in 
these facilities, such as glove boxes, ventilation piping, filters are 
too large to be packed in the present'y available type A or B pack- 
ages. Consequently, their transport is carried out in the frame of 
special licenses delivered by the competent authorities on the ba- 
sis of studies to be submitted and of special provisions with a view 
to ensure an equivalent safety. In most of the cases the irradiation 
levels resulting from the beta/gamma contamination and/or the acti- 
vation of structural elements of these installations are low and do 
not require heavy shielding. The study now in progress, which con- 
sists of at least three phases, aims at the design of a large 
container for the transport of alpha wastes and/or large pieces 
resulting from the dismantling of installations. It will have an equiv- 
alent resistance to that of the type B packages. The container 
should be suitable for transport by rail, road and sea. 


17489 (CONF-890631—Vol.2, pp. 521-528) Development of a 
MOX fresh fuel shipping cask for light water reactors. Meguro, 
T. (Japan Atomic Power Co., Tokyo (Japan)); Ohtake, T. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 2. Order Number DE90004448. 
Available from NTIS, PC A99/MF A01. 

Progress is being made in Japan on a plan to use uranium- 
plutonium mixed oxide (MOX) in light water reactors (LWRs) as 
Pu-thermal program. Boiling water reactors (BWR)/pressurized wa- 
ter reactors (PWR) common usable MOX fresh fuel shipping 
package has been developed in the last three years to transport 
MOX fresh fuel assemblies from MOX fuel fabrication facility to the 
sites of LWR where they will be used. This paper describes the 
outline of the development. 


17490 (CONF-890631--Vol.2, pp. 529-535) Development of a 
fresh plutonium fuel container for a prototype fast breeder re- 
actor. Ohtake, T. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)); Takahashi, S.; Mishima, T.; Kurakami, J.; 
Yamamoto, Y.; Ohuchi, Y. Oak Ridge National Lab., TN (USA). 
[1989]. From International symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

Japan gives a good deal of encouragement to development of a 
fast breeder reactor (which is considered as the most likely candi- 
date for nuclear power generation) to secure long-term energy 
source. And, following an experimental fast breeder reactor Joyo, a 
prototype fast breeder reactor Monju is now under vigorous con- 
struction. Related to development of the prototype fast breeder 
reactor, it is necessary and important to develop transport con- 
tainer which is used for transporting fresh fuel assemblies from 
Plutonium Fuel Production Facility to the Monju power pliant. 
Therefore, the container is now being developed by Power Reactor 
and Nuclear Fuel Development Corporation (PNC). Currently, ship- 
ment and vibration tests, handling performance tests, shielding 
performance tests and prototype container tests are executed with 
prototype containers fabricated according to a final design, in order 
to experimentally confirm soundness of transport container and its 
contents, and propriety of design technique. This paper describes 
the summary of general specifications and structures of this con- 
tainer and the summary of preliminary safety analysis of package. 
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17491 (CONF-890631—Vol.2, pp. 536-543) Advanced han- 
dling technology project and implications for cask design. 
Griesmeyer, J.M. (Sandia National Labs., Albuquerque, NM 
(USA)); Bennett, P.C.; Sanders, T.L. Oak Ridge National Lab., TN 
(USA). [1989]. DOE Contract AC04-76DP00789. From international 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 2. Order Number 
DE90004448. Available from NTIS, PC A99/MF A01. 

This paper describes the results of the ongoing Advanced Han- 
dling Technologies Project (AHTP) at Sandia. AHTP was initiated in 
1986 to explore the use of advanced robotic systems to perform 
cask handling operations at radicactive waste handling facilities 
and to provide guidance to cask designers regarding the impact of 
robotic handling on cask design. The proof of concept systems de- 
veloped in AHTP are intended to extrapolate from currently 
available commercial systems to those that would be available by 
the time than an actual repository would be open for operation. 
These systems provide test facilities for the investigation of the 
robotic handling of alternate cask design features. The following 
sections describe (1) the approach used in AHTP to select opera- 
tions for proof of concept robotic systems and to identify the cask 
design implications, (2) the separate proof of concept robotic sys- 
tems developed in AHTP, and (3) preliminary insights into the 
impact of cask system design features on the feasibility of robotic 
performance of cask handling operations. The main conclusions 
from AHTP to date regarding design for remote handling are: (1) 
incorporation of cask system design features which facilitate robotic 
cask handling can be achieved with minimal impact on cask func- 
tional features, (2) proper cask design allows robotic cask handling 
operations from manipulation of cask tie-down mechanisms to radi- 
ation surveys to be performed quickly and reliably without direct 
human intervention, and (3) design for remote handling also facili- 
tates manual handling operations. 


17492 (CONF-890631—Vol.2, pp. 552-557) Development of 
an FBR spent fuel cask for post-irradiation examination. 
Uruwashi, S. (Power Reactor and Nuclear Fuel Development 
Corp., Ibaraki (Japan)); Aratani, K.; Matsushima, H. Oak Ridge Na- 
tional Lab., TN (USA). [1989]. From international symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC A99/MF A01. 

Japanese first prototype FBR MONJU is being constructed by 
Power Reactor and Nuclear Fuel Development Corporation (PNC). 
After a few cycles of its 100% power operation, several irradiated 
fuel assemblies will be transported to the PIE facility for the exami- 
nations to confirm their integrity and performance. The PIE facility 
will be constructed at PNC's O-arai Engineering Center (OEC) and 
the fuel will be transported by sea. No existing cask can accommo- 
date MONJU fuel since some are short in length and some are too 
heavy. So, it is necessary to develop a new cask which can trans- 
port fuel irradiated in MONJU to the PIE facility. This paper 
describes a work pertaining to the development of the PIE cask. 


17493 


(CONF-890631—Vol.2, pp. 558-565) Dry storage of 
irradiated fue! at ENEA’s EUREX and ITREC plants: Two solu- 
tions. Guidotti, M. (ENEA, Rome (Italy)); Gandellini, A.; Pochini, G. 
Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and transportation of radioactive materi- 


als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 2. Order Number 
DE90004448. Available from NTIS, PC A99/MF A01. 

ENEA has in storage at its pilot reprocessing plants more than 
one hundred spent fuel elements arising from ENEL’s (the Italian 
Electricity Board) power station of Trino Vercellese and from the 
Elk Rive reactor. This fuel has been in the pools of the EUREX 
and ITREC plants respectively since 1976 and 1968 and is now to 
be removed. Among the different solutions considered those envis- 
aging the dry storage in casks at the plant sites will be described. 
Two different storage casks have been conceived, both deriving to 
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a more or less large extent from Transnucleaire's TN 24 storage 
and transport cask. The casks would not differ too much in technol- 
ogy from the AGN-1 transport cask, which has been built by Nuovo 
Pignone for ENEL and used to transport 400 or more fuel ele- 
ments. 


17494 (CONF-890631—Vol.2, pp. 566-573) Technique of 
stowing packages containing radioactive materials during 
maritime transportation. Ringot, G. (CEA-IPSN, Fontenay-aux- 
Roses (France)); Chevalier, G.; Tomachevsky, E.; Draulans, J.; 
Lafontaine, |. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

The Mont Louis accident (August 25, 1984 - North Sea), in which 
uraniumhexafluoride packages were involved, alarmed a large 
number of European competent authorities, including the Commis- 
sion of European Communities. The latter sponsored in 1986-1987 
a bibliographic data collection to obtain a first view on the problem. 
(C.E.C contracts n° 86-B-7015-11-004-17 and 86-B-7015-11-005- 
17). The collected data supply the necessary basis for further work, 
aiming to increase the safety of transporting radioactive material by 
ship. The study collected the different deceleration values, used by 
the transport companies and defined the accident conditions to be 
considered. This work can serve as a basis for later research to 
end with the proposal of a code of good practice for stowing. The 
research-work has been carried out jointly by C.E.A.-France, 
|.P.S.N. at Fontenay-aux-Roses and by Transnubel S.A. Brussels 
Belgium. The preliminary research included two main tasks: a sta- 
tistical analysis, a bibliographic study of ship accidents. 


17495 (CONF-890631—Vol.2, pp. 582-589) interaction model- 
ing tor multiobjective scheduling and routing of radioactive 
waste shipments. Turnquist, M.A. (Cornell Univ., Ithaca, NY 
(USA)); Werk, J.A. Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

Routing and scheduling decisions for radioactive waste ship- 
ments are important because these decisions alter the probability 
of accidents involving the shipments as well as the size of the pop- 
ulation potentially exposed to the consequences of any accidental 
release. The costs of transportation are also closely related to the 
routes and schedules chosen, and thus decisions must be made in 
recognition of multiple objectives (e.g. minimizing risk and minimiz- 
ing cost) which may be competing. When multiple criteria are 
applied, there is usually no single best route or schedule for a 
given shipment. This paper develops a basic methodology for mul- 
tiobjective routing and scheduling of radioactive waste shipments, 
and describes its implementation in an interactive microcomputer- 
based model. The core of the method is the application of efficient 
multiobjective pathfinding algorithms to networks representing 
either routing alternatives (spatial networks) or scheduling alterna- 
tives (temporal networks). This network analysis is done within a 
context of statistical sampling of arc measures from distributions 
which characterize the level of uncertainty in the various measures. 
The result of the analysis is construction of a set of likely non- 
dominated route/schedule combinations for a specified origin and 
destination, along with an estimate of the confidence level of each 
alternative (the probability that it is non-dominated). 


17496 (CONF-890631—Vol.2, pp. 590-595) Use of StateGEN 
for the routing analysis of transporting radioactive materials. 
Ardila-Coulson, M.V. (Univ. of Nevada, Reno (USA)). Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC A99/MF AO1. 
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In January 1987, the Nevada State Legislature passed Assembly 
Bill No. 47. The bill required the Nevada Department of Transporta- 
tion (NDOT) to develop plans for routing shipments of highway 
route controlled quantities of radioactive materials and high-level 
radioactive waste. NDOT contracted the College of Engineering at 
the University of Nevada-Reno (UNR) to perform an analysis of the 
risks involved in the transportation of said materials. UNR pro- 
posed to investigate existing data bases and routing/risk models 
that could be used in the selection of the routes. One of the eight 
routing/risk models investigated was StateGEN. UNR selected this 
model to identify alternative routes to transport the radioactive ma- 
terials in Nevada. StateGEN is a routing model developed by the 
Transportation Technology Center at Sandia National Laboratories 
which is the Department of Energy's lead organization for trans- 
portation research and development. 


17497 (CONF-890631—Vol.2, pp. 596-603) Using computer 
technology to identity the appropriate radioactive materials 
packaging. Driscoll, K.L. (Analysas Corp., Oak Ridge, TN (USA)); 
Conan, M.R. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

The Radioactive Materials Packaging (RAMPAC) database is de- 
signed to store and retrieve information on all non-classified 
packages certified for the transport of radioactive materials within 
the boundaries of the US. The information in RAMPAC is publicly 
available, and the database has been designed so that individuals 
without programming experience can search for and retrieve infor- 
mation using a menu-driven system. RAMPAC currently contains 
information on over 650 radioactive material shipping packages. In- 
formation is gathered from the US Department of Energy (DOE), 
the US Department of transportation (DOT), and the US Nuclear 
Regulatory Commission (NRC). RAMPAC is the only tool available 
to radioactive material shippers that contains and reports packag- 
ing information from all three Federal Agencies. The DOT 
information includes package listings from Canada, France, Ger- 
many, Great Britain, and Japan, which have DOT revalidations for 
their certificates of competent authority and are authorized for use 
within the US for import and export shipments only. RAMPAC was 
originally developed in 1981 by DOE as a research and develop- 
ment tool. in recent years, however, RAMPAC has proven to be 
highly useful to operational personnel. As packages become obso- 
lete or materials to be transported change, shippers of radioactive 
materials must be able to determine if alternative packages exist 
before designing new packages. RAMPAC is designed to minimize 
the time required to make this determination, thus assisting the op- 
erational community in meeting their goals. 


17498 (CONF-890631—Vol.2, pp. 516-520) Packaging system 
for the transport of fresh LWR-MOX fuel assemblies. Christ, R. 
(Nuclear Cargo and Service GmbH, Frankfurt (West Germany)); 
Bergmann, W. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

Siemens is manufacturing MOX fuel assemblies for use in 
LWR's. The assemblies have the same geometry as Uranium fuel 
assemblies. Typically the fuel composition is U-nat plus about 5% 
Pu-tot. Radiation and decay heat is well above the level of Ura- 
nium fuel. It was the task to establish a packaging and transport 
system for such assemblies. In addition to the known regulatory re- 
quirements for type B packages the following design requirements 
had to be met: to make use of existing primary packagings for 
Uranium fuel; to have maximum capacity within the dimensional 
and pay load limits of the given security vehicle; to take into ac- 
count specific loading/unloading procedures. 


17499 (CONF-890631—Vol.2, pp. 604-610) A routing and 
scheduling algorithm for radioactive material shipments. 
Smith, D. (Scientech, Inc., Rockville, MD (USA)). Oak Ridge Na- 
tional Lab., TN (USA). [1989]. From International symposium on 





packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC AQ9/MF A01. 

The US Department of Transportation regulations for routing and 
scheduling of large quantity shipments of radioactive material ac- 
knowledge the relevance of route-specific parameters such as 
population density and activities, accident rates, time of day, and 
day of week. On the other hand, review of transportation analysis 
literature reveals little work in analytical techniques for optimization 
of routes and schedules based on such characteristics. To address 
this deficiency, a model and a corresponding algorithm have been 
developed to optimize analytically paths and schedules through 
networks described by route-specific, time-varying parameters. A 
computer code incorporating the algorithm has been developed 
and successfully tested. The algorithm and the corresponding 
computer code consider deterministic time-of-day variation of pa- 
rameters (e.g., traffic speed and density during rush hours on 
urban road networks) for individual network arcs. The relative im- 
portance of arc parameters can be selected by altering their 
weighting factors in the objective function. The code is structured 
to allow selection of additional or alternative optimization parame- 
ters and to permit modification for application to other hazardous 
materials shipments. The results of the analyses describe the 
optimum route(s) and departure time(s) for selected origin and des- 
tination nodes in a network. 


17500 (CONF-890631—Vol.2, pp. 611-618) Highway route 
controlled quantity shipment routing reports - An overview. 
Cashwell, J.W. (Sandia National Labs., Albuquerque, NM (USA)); 
Welles, B.W.; Welch, M.J. Oak Ridge National Lab., TN (USA). 
[1989]. DOE Contract AC04-76DP00789. From Intemational sym- 
posium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 2. Order Number DE90004448. 
Available from NTIS, PC A99/MF A01. 

US Department of Transportation (DOT) regulations require a 
postnotification report from the shipper for ali shipments of radioac- 
tive materials categorized as a Highway Route Controlled Quantity. 
These postnotification reports, filed in compliance with 49 CFR 
172.203(d), have been compiled by the DOT in a database known 
as the Radioactive Materials Routing Report (RAMRT) since 1982. 
The data were sorted by each of its elements to establish historical 
records and trends of Highway Route Controlled Quantity ship- 
ments from 1982 through 1987. Approximately 1520 records in the 
RAMRT database were compiled for this analysis. Approximately 
half of the shipments reported for the study period were from the 
US Department of Energy (DOE) and its contractors, with the oth- 
ers being commercial movements. Two DOE installations, EG and 
G Idaho and Oak Ridge, accounted for nearly half of the DOE ac- 
tivities. Similarly, almost half of the commercial movements were 
reported by two vendors, Nuclear Assurance Corporation and 
Transnuclear, Incorporated. Spent fuel from power and research 
reactors accounted for approximately half of all shipments. 


17501 (CONF-890631-Vol.2, pp. 619-625) TRANSNET - Ac 
cess to transportation models and databases. Cashwell, J.W. 
(Sandia National Labs., Albuquerque, NM (USA)). Oak Ridge Na- 
tional Lab., TN (USA). [1989]. DOE Contract AC04-76DP00789. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 
TRANSNET is a compilation of risk, systems analysis, routing 
and cost models as well as related data pertaining to radioactive 
materials transportation. TRANSNET is the acronym assigned to 
this system of models and associated data which reside on a dedi- 
cated microVAX Il. After obtaining a password, users may access 
TRANSNET with a modem-equipped personal computer. 
TRANSNET was developed by Sandia National Laboratories (SNL) 
under the sponsorship of the US Department of Energy (DOE) Of- 
fice of Defense Programs. The goals of the TRANSNET system 
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are transfer of technology and data to qualified users by permitting 
access to the most comprehensive and up-to-date transportation 
risk and systems analysis models and associated databases. 


17502 (CONF-890631—Vol.2, pp. 626-629) Hazardous mate- 
rial shipping computer-assisted training course. Smith, L.J. 
(Westinghouse Hanford Co., Richland, WA (USA)). Oak Ridge Na- 
tional Lab., TN (USA). [1989]. DOE Contract AC06-87RL10930. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

The Hazardous Material Shipping Computer-Assisted Training 
Course (HAMSCAT) developed by the Westinghouse Hanford 
Company (Westinghouse Hanford), under contract to the US De- 
partment of Energy (DOE), is a powerful training tool that can be 
integrated into existing training programs or become the core of a 
new program. The course combines an innovative Instructional 
System Design (ISD) with the flexibility and reliability of a personal 
computer. Designed to train personnel in the use of the most 
recent version of Title 49, Code of Federal Regulations, Parts 171- 
173 (DOT 1987a, 1987b, 1987c), the course teaches the process 
of using the regulations, rather than trying to teach the regulations 
themselves. 


17503 (CONF-890631—Vol.2, pp. 630-633) ANDRA and the 
transport of radioactive wastes toward the disposal sites. 
Lecog, P. (National Agency for the Management of Radioactive 
Wastes, Paris (France)). Oak Ridge National Lab., TN (USA). 
[1989]. From International symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Voiume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

In France, about 300,000 packages containing radioactive mate- 
rials are carried every year. Among them, there are 80,000 to 
90,000 packages of low and medium level wastes, carried by rail 
or road towards the Site de Stockage de la Manche (Waste Dis- 
posal Area located near La Hague, on the Channel coast), the only 
center in operation at the moment. In France, the basic legal text is 
the Reglement pour le Transport des Matieres Dangereuses of 
which an important part is devoted to radioactive materials. Ra- 
dioactive wastes are carried in agreement with this regulation. The 
regulatory requirements about packages are aiming to the produc- 
tion of safe packages, warranting, in the case of an accident, the 
containment of the radioactive material. The other requirements 
specify the actions to be done to assure that the transport itself 
goes off in the optimal conditions. The low and medium level 
wastes are very diverse in nature and origin. They are packaged in 
such a way that their storage and their carriage as well, present all 
the necessary guarantees. The production of these packages is 
submitted to strict requirements, including an approval procedure 
by ANDRA. Tests are carried out on one or several packages to 
make sure that they are in agreement with the storage provision 
and the transport regulations, as well. 


17504 (CONF-890631—Vol.2, pp. 634-640) Response cape- 
bilities of two radiation detection instruments to 0.1% A, of 
radionuclides. Carriker, A.W. (Dept. of Transportation, Washing- 
ton, DC (USA)); Eckerman, K.F. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

The ability to detect radioactive material released at accidents 
during transportation or at fixed facilities is of concem to emer- 
gency responders and radiological specialists since many 
radionuclides cannot be detected by commonly used survey instru- 
ments. In this paper the detection capabilities of two instruments 
were evaluated for the radionuclides listed in the 1985/1986 IAEA 
transportation regulations (IAEA 1986 and IAEA 1987). Although 
the limits on package content ( the A; and A, values) of the IAEA 
regulations were derived for exposure routes applicable in trans- 
portation accidents, the considerations parallel those for accidents 
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or spills at fixed facilities. In either situation, the central issue is the 
capability of the monitoring instrument to detect a potential radio- 
logical hazard. The A2 system provides a normalization to a 
specific level of radiological hazard, rather than to a fixed level of 
activity. The radiological hazard per unit activity ranges over six or- 
ders of magnitude among the different radionuclides. Thus, it is 
better to determine response capabilities for a specific radiological 
hazard, as provided by the A> system. 


17505 (CONF-890631—Vol.2, pp. 641-647) Safe transport of 
radioactive material - A training experience. Chapman, C.R. 
(Central Electricity Generating Board, Bristol (England)). Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC AS9/MF A01. 

Training is a key component in the packaging and storage of ra- 
dioactive materials. This paper offers a method by which suitable 
training may be provided. It is based on experiences of organizing 
and managing and international course in England for the Interna- 
tional Atomic Energy Agency on Safe Transport of Radioactive 
Material and in spite of its title, packaging was also included. The 
training course, of three weeks duration, was hosted by the Central 
Electricity Generating Board at its Nuclear Power Training Center 
on behalf of the British Government under the |AEAlinterregional 
Training Program. 


17506 (CONF-890631—Vol.2, pp. 648-653) Transporting 
spent and damaged fuel in the United States: Recent experi- 
ence and lessons learned related to the evoling transportation 
policy of the U.S. ent of Energy. Reno, H.W. (EG and G 
Idaho, inc., Idaho Falls (USA)); Schmitt, R.C.; Lattin, W.C. Oak 
Ridge National Lab., TN (USA). [1989]. DOE Contract AC07- 
761D01570. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

In 1987, Fischer et al. noted that the number of shipments of 
commercial spent nuclear fuel will increase dramatically in the US, 
because such material will be moved from power reactors (most of 
which are in the East) to a federal repository for high-level radioac- 
tive waste (presently being considered in the West). The US 
Department of Energy, through its Office of Civilian Radioactive 
Waste Management, is preparing for that large-scale transport ef- 
fort by developing new cask systems and modifying existing 
transport policy. Understandably, public attention is focused on is- 
sues related to transport of radioactive materials. This paper 
summarizes experience gained from recent transport actions of the 
Department of Energy, relates lessons learned therefrom to an 
evolving policy in the Department, and discusses some aspects of 
public involvement in such transport activities. 


17507 (CONF-890631—Vol.2, pp. 654-661) Regulations and 
standards improve UF6. Kovac, F.M. (Martin Marietta Energy 
Systems, Inc., Piketon, OH (USA)). Oak Ridge National Lab., TN 
(USA). [1989]. DOE Contract AC05-760R00001. From interna- 
tional symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 2. Order Number 
DE90004448. Available from NTIS, PC A99/MF A01. 

No fatalities or injuries have ever occurred due to accidents in- 
volving the transportation of UFs. However, we must not become 
complacent or rest on this record. Safely transporting uranium hex- 
afluoride for over 40 years has caused many to feel confident 
because of the many levels of safety intended to protect the public 
and the environment. The intent of this paper is to emphasize sev- 
eral safety related concerns that they at the Portsmouth Gaseous 
Diffusion Plant have as a result of their experience in shipping en- 
riched UF,, and to review the impact of recent regulations and 
standards. 
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17508 (CONF-890631—Vol.2, pp. 662-669) Design features of 
the MK A2 flask. Wood, |.A. (GEC Energy Systems, Ltd., Leicester 
(England)); Blackbourn, M.; Jones, D.K. Oak Ridge National Lab., 
TN (USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

GEC Energy Systems Limited were commissioned by CEGB to 
undertake the design and development of a new AGR Irradiated 
Fuel Transport Flask. The new flask requirement arose from the 
enhanced fuel movements attributable to the increasing AGR con- 
tribution to the UK power base. Fourteen such reactors will be 
on-stream by the early 90s and spent fuel requires shipment to the 
BNFL Sellafield storage/reprocessing plant. In setting the design 
specification for a MK A2 Transport Flask account was taken of the 
service life of the flask fleet (80 plus years). The design brief en- 
veloped all UK, CEGB and International Regulatory requirements 
with particular reference to fire and impact considerations. The de- 
sign brief further placed space and weight constraints to ensure 
compatibility with the existing AGR stations and fuel handling facili- 
ties viz raiV/road fleet, PIE facilities and Sellafield. An early design 
decision was taken as to whether the new design should be of the 
wet or dry type. The wet (water filled) option was chosen after con- 
sideration of established operational requirements for normal and 
accident conditions. The MK A2 Flask design which emerged and 
is now in production, is fully compliant with all standards and regu- 
lations. By reappraising the fundamental requirements of flasks, 
GEC Energy Systems Limited have applied new approaches and 
concepts to this design. Four specific design areas have been se- 
lected to illustrate how this has been achieved. Figure 1 illustrates 
the new MK A2 Flask design and general descriptive information is 
given in a companion paper The MK A2 Irradiated Fuel Transport 
Flask - a New UK Flask Design. 


17509 (CONF-890631—Vol.2, pp. 670-679) Containment of 
radioactive powders by seals. Higson, J. (Atomic Energy Author- 
ity, Risley (England)); Moulton, R.J.; Vaughan, R.A. Oak Ridge 
National Lab., TN (USA). [1989]. From international symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC A99/MF A01. 

Safety regulations require that the possible loss of radioactive 
material from a packaging is restricted to very low levels for both 
normal and accident conditions. This can be achieved by using a 
robust steel containment vessel with double O-rings seals to vali- 
date access ports. The effectiveness of each seal can be 
demonstrated by pressurizing the interspace and calculating any 
leak rate from the pressure drop. For packagings containing ra- 
dioactive gas or liquid, it is then possible to quantify any resulting 
activity release rate but for fine particulate material the relationship 
of likely solid transport in a known gas flow is much harder to 
define. Because of this, more reliance has to be placed on experi- 
mental evidence of powder retention by seals and powder flow 
through capillaries and orifice plates, sometimes with unduly ardu- 
ous assumptions made such as the existence of an aerosol within 
the container. 


17510 (CONF-890631—Vol.2, pp. 680-697) Investigation of 
neutron spectra formation behind the radiation shielding of a 
shipping cask with WWER-1000 spent nuclear fuel. Revoon, 
Yu.A. (All-Union Project and REsearch Institute of Complex Power 
Technology, Leningrad (USSR)); Lebedenko, S.G.; Kondratyev, 
A.N.; Yershov, V.N.; Moroz, G.Z.; Kozlovskaya, L.A. Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC A99/MF A01. 

The paper deals with the results of investigation of gamma- 
neutron radiation formation behind the radiation shielding of a 





shipping cask with WWER-1000 spent fuel. The cask short descrip- 
tion is given. The radiation shielding structure, spent fuel 
characteristics, devices used are described. The way of neutron 
spectra reproduction and the estimate of different energy neutron 
dose commitment are presented which have been used to find the 
correction factors for standard radiometer indications. 


17511 (CONF-890631-—Vol.2, pp. 701-711) The status of duc- 
tile cast iron shipping and storage containers in the Federal 
Republic of Germany. Wieser, K.E. (Bundesanstalt fuer Material- 
forschung und -pruefung (BAM), Berlin (West Germany)); Aurich, 
D.; Wuestenberg, H. Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

Papers have been presented in former PATRAM Symposia 
describing the development of package designs, results of perfor- 
mance and material testing, applied principles for material 
evaluations, related quality assurance/compliance assurance (QA/ 
CA) measures and research efforts on shipping and storage con- 
tainers made from ductile cast iron (DCI). Since 1979, when the 
development of DCi-containers began in the FRG, the status has 
now reached a consolidated level which shall be summarized from 
the viewpoint of BAM, as the official body in charge of the compe- 
tent authority to review safety design and the QA/CA measures for 
transport and storage containers. This view is restricted to Type B 
approval procedures and does not include any other development 
or achievement of containers made from DCI. A complementary 
summary from industry's side is given. 


17512 (CONF-890631—Vol.2, pp. 712-719) Fulkscale tests 
and evaluation for quality assurance of ductile cast iron casks. 
Kishi, T. (Univ. of Tokyo (Japan)); Ohtsubo, H.; Kusakawa, T.; Sh- 
iomi, S.; Takaku, H.; Ito, C.; Saegusa, T. Oak Ridge National Lab., 
TN (USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

Ductile Cast Iron (DCI) has not been yet employed for Cask Ma- 
terial in Japan. This might be because there are insufficient 
material data on fracture toughness and because brittle failure ac- 
ceptance criteria is not yet established for cask applications. This 
paper describes the results of materials tests using six full-scale 
DCI cask bodies, a proposal of brittle failure acceptance criteria 
based on the fracture mechanisms, and the results of its verifica- 
tion tests using a full-scale DCI cask. 


17513 (CONF-890631—Vol.2, pp. 720-727) Fallure probabili- 
ties of ferritic spent-fuel casks subjected to real accident 
events. McConnell, P. (General Research Corp., Santa Barbara, 
CA (USA)); Sanders, A.H.; Jones, J.W.; Nickell, R.E.; Williams, 
R.F. Oak Ridge National Lab., TN (USA). [1989]. From Interna- 
tional symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 2. Order Number 
DE90004448. Available from NTIS, PC A99/MF A01. 

This paper discusses an assessment of the probability of breach 
of containment, which may result in the release of radioactive ma- 
terial, from ferritic spent-fuel transport casks subjected to severe 
accidents. A motivation for such an analysis is to evaluate the 
dual-purpose application for ferritic casks which are presently being 
used to store spent-fuel and which may have some economic ad- 
vantage over traditional stainless steel casks. Regulations require 
the transport cask applicant to demonstrate that the structural con- 
tainment of a cask can withstand a sequence of hypothetical 
accident events including a thirty-foot drop onto an unyielding sur- 
face and a forty-inch drop onto a mild steel pin. Existing spent-fuel 
casks licensed for transport are all of a sandwich design employing 
a thin stainless steel containment boundary and a lead or depleted 
uranium shield. The margin of safety of these casks, particularly for 
severe, or extra-regulatory events, may be the basis by which cask 
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designs constructed of alternative materials are ultimately evalu- 
ated. The assessment of the ferritic spent-fuel casks was based 
upon probabilistic fracture mechanics. Fracture mechanics provides 
a means for predicting brittle fracture by relating the stresses which 
may be applied to a component (say, due to accidents) and the in- 
herent flaws contained in the component, with the component 
material's resistance to crack initiation (fracture toughness). Proba- 
bilistic representation of these parameters allows for a quantitative 
prediction of the probability of crack initiation in a given component. 


17514 (CONF-890631—Vol.2, pp. 728-735) Dynamic fracture 
toughness measurements of ferritic ductile cast iron. Salzbren- 
ner, RJ. (Sandia National Labs., Albuquerque, NM (USA)); 
Sorenson, K.B. Oak Ridge National Lab., TN (USA). [1989]. DOE 
Contract AC04-76DP00789. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC A99/MF A01. 

Hypothetical accident conditions for testing transport casks re- 
quire the cask to withstand a 9-meter drop onto an unyielding 
target at a temperature of —29 C as described in the Office of Fed- 
eral Register National Archives and Records Administrations Code 
of Federal Regulations, Title 10, Part 71, Packaging Transportation 
of Radioactive Material, 1983. The primary materials issue for duc- 
tile cast iron (DCI) under these loading conditions is its potential to 
fail via low-energy brittle fracture. DCI can, in fact, undergo a fail- 
ure mode transition (with decreasing temperature and/or increasing 
loading rate) from a high-energy ductile tearing to a low-energy 
brittle fracture. Therefore, to be qualified for use in transport casks, 
the fracture toughness of candidate alloys should be measured at 
the elevated rates and low temperatures that match those required 
for licensing. Under such conditions it should be demonstrate that 
the material has sufficient toughness to preclude crack initiation. 


17515 (CONF-890631—Vol.2, pp. 736-742) Ductile cast iron 
(DCI) - Progress on research activities on fracture mechanics. 
Guenther, B. (Bundesanstalt fuer Materialforschung und -pruefung 
(BAM), Berlin (West Germany)); Frenz, H. Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th international symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 2. Order Number DE90004448. Available from NTIS, PC 
A99/MF A01. 

Designing systems for transporting radioactive material (RAM) 
has gained increasing importance as the need for transporting and 
storage of RAM has increased. As a result, significant applied 
research efforts are underway to develop new generation trans- 
portation casks which are more efficient than past designs and 
maintain the same or higher levels of safety. Many of these efforts 
focused on qualifying Ductile Cast Iron (DCI) as a suitable material 
for use as the containment boundary in transportation and storage 
casks. In Western Europe, the acceptance and licensing of DCI 
has been attained and DCI transport casks are in use throughout 
Europe. The basis of the acceptance rests on numerous proof 
tests by BAM which have demonstrated the material integrity. 
Totally, 44 9 m-drop tests with DCl-prototypes up to 90 t were per- 
formed according to the IAEA test conditions. The ability to transfer 
results obtained from the drop tests of prototypes to the serial 
casks is ensured by combining a number of quality and compliance 
assurance measures. The transportation community outside of 
Western Europe has been slower to adopt DCI. The principal is- 
sues is the establishing of a general adopted fracture mechanics 
approach. This issue is being investigated extensively mainly in the 
Federal Republic of Germany, Japan, and USA. 


17516 (CONF-890631—Vol.2, pp. 743-752) Fracture tough- 
ness of heavy section ductile iron castings and safety 
assessment of cast casks. Urabe, N. (NKK Corp., Kawasaki-city 
(Japan)); Harada, Y. Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
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The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

The strategy for interim storage of nuclear spent fuel prior to re- 
processing is established in Japan. The authors propose to develop 
technical schemes for dry metal cask storage, i.e., to prove the 
practicality of ductile cast iron casks. To successfully meet this goal, 
the Central Research institute of Electric Power Industry has orga- 
nized a QA Committee to address the technical issues regarding 
the quality assurance of DCI casks. The CRIEP! plans to confirm 
the adequacy of this spent fuel storage technology through round 
robbin material tests by the committee and verification testing pro- 
grams under the sponsorship of the Ministry of International Trade 
and Industry. Participating in the CRIEPIs programs, the NKK Cor- 
poration is now struggling with the development of reliable and 
high performance DCI casks. This paper summarizes the results of 
a series of studies performed to determine the fracture toughness 
of heavy section ductile iron castings and the safety of DCI casks 
based on the results of the probabilistic fracture mechanics analy- 
sis and the quality assurance method for production casks. 


17517 (CONF-890631—Vol.2, pp. 753-760) A proposal for an 
international brittle fracture acceptance criterion for nuclear 
material transport cask applications. Sorenson, K.B. (Sandia 
National Labs., Albuquerque, NM (USA)); Salzbrenner, R.J.; Nick- 
ell, R.E. Oak Ridge National Lab., TN (USA). [1989]. DOE Contract 
AC04-76DP00789. From international symposium on packaging 
and transportation of radioactive materials; Washington, DC (USA); 
11-16 Jun 1989. In The 9th international symposium on the pack- 
aging and transportation of radioactive materials. Proceedings: 
Volume 2. Order Number DE90004448. Available from NTIS, PC 
A99/MF A01. 

The use, or proposed use, of materials other than stainless steel 
for structural components of transportation casks is becoming in- 
creasingly common. Examples of structural cask components 
which may be manufactured from alternate materials include the 
containment boundary as well as the internal spent fuel basket. 
Specific alternate materials include low alloy ferritic steels, titanium, 
depleted uranium, aluminum, borated stainless steel and ductile 
cast iron (DCI). The technical issue which separated these alter- 
nate materials from the austenitic stainless steels is that they can, 
under certain environmental and mechanical loading conditions in 
combination with a flaw, fail in a low-energy fracture mode at 
stresses below yield level. Cask designs and regulators are re- 
sponsible for assuring that these cask components are designed 
such that low-energy fracture is precluded. 


17518 (CONF-890631—Vol.2, pp. 763-770) The criticality im- 
plications of taking credit for fuel burn-up. Clemson, P.D. 
(BNFL Engineering Div., Risley (England)); Thorne, P.R. Oak 
Ridge National Lab., TN (USA). [1989]. From international sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. in The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 2. Order Number DE90004448. 
Available from NTIS, PC A99/MF A01. 

The first problem usually facing a criticality engineer is data 
specification. The design engineer and operator need a design and 
operating envelope of data which allows practical operation, but 
the criticality engineer must ensure that key parameters remain 
within specific limits to maintain criticality safety. Given the high 
safety standards demanded in the nuclear industry, a naturally 
cautious view is taken and pessimistic assumptions of parameter 
values are therefore made. This explains why assessments of 
spent fuel transport and storage assume unirradiated fissile compo- 
sitions (the fresh fuel assumption). Looking ahead, the pressure to 
achieve more economic designs and the need to extend design 
specifications is likely to increase. The large decrease in spent fuel 
reactivity resulting from fuel burn-up provides a potential way of 
meeting these requirements. The challenge is to develop ways of 
taking credit for fuel burn-up with no reduction in safety. This 
raises various issues which are discussed briefly in this paper, to- 
gether with a scoping study to investigate the scale of reactivity 
change with burn-up for an existing BNFL cask design. 
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17519 (CONF-890631—Vol.2, pp. 779-785) Alternatives for 
implementing burnup credit in the design and operation of 
spent tuel transport casks. Sanders, T.L. (Sandia National Labs., 
Albuquerque, NM (USA)); Lake, W.H. Oak Ridge National Lab., TN 
(USA). [1989]. DOE Contract AC04-76DP00789. From International 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 2. Order Number 
DE90004448. Available from NTIS, PC A99/MF A01. 

The traditional assumption used in evaluating criticality safety of 
spent fuel cask is that the spent fuel is as reactive as when it was 
fresh (new). This is known as the fresh fuel assumption. It avoids a 
number of calculational and verification difficulties, but could take a 
heavy toll in decreased efficiency. The alternative to the fresh fuel 
assumption is called burnup credit. That is, the reduced reactivity 
of spent fuel that comes about from depletion of fissile radionu- 
clides and net increase in neutron absorbers (poisons) is taken into 
account. It is recognizable that the use of burnup credit will in fact 
increase the percentage of unacceptable or non-specification fuel 
available for misioading. This could reduce individual cask safety 
margins if current practices with respect to loading procedures are 
maintained. As such, additional operational, design, analysis, and 
validation requirements should be established that, as a minimum, 
compensate for any potential reduction in fuel loading safety mar- 
gin. This method is based on a probabilistic (PRA) approach and is 
called a relative risk comparison. The method assumes a linear 
risk model, and uses a selected probability function to compare the 
system of interest and an acceptable reference system by varying 
the features of each to assess effects on system safety. While risk 
is the product of an event probability and its consequence, the 
consequences of criticality in a cask are considered to be both un- 
acceptable and the same, regardless of the initiating sequence. 
Therefore, only the probability of the event is considered in a rela- 
tive risk evaluation. 


17520 (CONF-890631—Vol.2, pp. 786-792) Potential fuel 
damage within a shipping cask following a postulated impact 
accident. Clemson, P.D. (British Nuclear Fuels, pic, Risley (Eng- 
land)); Watmough, M.H. Oak Ridge National Lab., TN (USA). 
[1989]. From International symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

British Nuclear Fuels pic has, for many years, been involved in 
the transport of spent nuclear fuel to its Sellafield reprocessing and 
waste management complex in Cumbria, UK. The Company oper- 
ates through its subsidiary, Pacific Nuclear Transport ple (PNTL) 
for sea transport from the Far East, and is a major shareholder in 
Nuclear Transport pic (NTL), covering transport from Europe. The 
Nuclear Criticality safety of spent fuel transport requires engineered 
safeguards which are effective under both normal and accident 
conditions. The IAEA Transport Regulations provide the framework 
for safety assessments, and the large scale mechanical integrity of 
shipping casks is demonstrated by various methods, including drop 
tests. The criticality safety of a cask usually relies on fixed neutron 
absorbing material engineered into the fuel element support frame- 
work, and the geometry and layout of fuel elements inside the 
framework. Theoretically, if fuel elements were to undergo massive 
fracture following an impact accident, releasing large quantities of 
UOz fragments to the flask cavity, a criticality hazard may arise if 
fragments settle in a water-filled free volume. Criticality survey cal- 
culations show that the reactivity effects are strongly determined by 
the amount of fuel assumed to fragment, and the specific cask de- 
sign which determines the interaction between intact fuel elements, 
the assumed UO,/water slurry, and fixed neutron absorbers. 


17521 (CONF-890631—Vol.2, pp. 793-800) Bounding esti 
mates of criticality effects of unburned LWR fuel assembly 
tips for casks assuming burnup credit. Marotta, C.R. (Nuclear 
Regulatory Commission, Washington, DC (USA)). Oak Ridge Na- 
tional Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 





the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC A99/MF A01. 

The criticality scenario treated here of a large, (36 PWR Assem- 
blies) dry, spent fuel cask is based on the puncturing and 
subsequent submersion of the cask into water which enters the 
cask at some reasonable rate. All assembly tips (one foot length, 
top and bottom) are assumed to be relatively unburned (2w/o en- 
riched in U-235), whereas, the middie ten feet of each assembly 
has a residual discharge U-235 enrichment of 0.8w/o. The 36 PWR 
assemblies reside contiguously in the cask cavity without structural 
baskets or fixed neutron poisons. This, together with an enrichment 
of 0.8w/o for over 83% of the active fuel length, represent the fac- 
tors for burnup credit in transportation. The tip enrichment with the 
in-leakage water are the essential ingredients necessary for super- 
criticality to occur. 


17522 (CONF-890631—Vol.2, pp. 771-778) Comparison of 
analysis methods tor burnup credit applications. Sanders, T.L. 
(Sandia National Labs., Albuquerque, NM (USA)); Brady, M.C.; Re- 
nier, J.P.; Parks, C.V. Oak Ridge National Lab., TN (USA). [1989]. 
DOE Contract AC04-76DP00789. From International symposium 
on packaging and transportation of radioactive materials; Washing- 
ton, DC (USA); 11-16 Jun 1989. In The 9th _ international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Voiume 2. Order Number DE90004448. 
Available from NTIS, PC A99/MF A01. 

The current approach used for the development and certification 
of spent fuel storage and transport casks requires an assumption of 
fresh fuel isotopics in the criticality safety analysis. However, it has 
been shown that there is a considerable reactivity reduction when 
the isotopics representative of the depleted (or burned) fuel are 
used in a criticality analysis. Thus, by taking credit for the burned 
state of the fuel (i.e., burnup credit), a cask designer could achieve 
a significant increase in payload. Accurate prediction of kay for 
spent fuel arrays depends both on the criticality safety analysis and 
the prediction of the spent fuel isotopics via a depletion analysis. 
Spent fuel isotopics can be obtained from detailed multidimensional 
reactor analyses, e.g. the code PDQ, or from point reactor burnup 
models. These reactor calculations will help verify the adequacy of 
the isotopics and determine Ak,y biases for various analysis as- 
sumptions (with and without fission products, actinide absorbers, 
burnable poison rods, etc.). New software developed to interface 
PDQ multidimensional isotopics with KENO V.a reactor and cask 
models is described. Analyses similar to those performed for the 
reactor cases are carried out with a representative burnup credit 
cask model using the North Anna fuel. This paper presents the 
analysis methodology that has been developed for evaluating the 
physics issues associated with burnup credit. It is applicable in the 
validation and characterization of fuel isotopics as well as in deter- 
mining the influence of various analysis assumptions in terms of 
5kex. The methodology is used in the calculation of reactor restart 
criticals and analysis of a typical burnup credit cask. 


17523 (CONF-890631—Vol.2, pp. 801-808) Neutron and 
gamma shielding test and Its analysis of ductile cast packag- 
ing. Maki, Y. (Central Research Institute of Electric Power Industry, 
Tokyo (Japan)); Hattori, S.; lida, T.; Ueki, K.; Taniuchi, H. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 2. Order Number DE90004448. 
Available from NTIS, PC A99/MF A01. 

Most of transport packaging are spent fuels have neutron shield- 
ing, made of water, resin, which are arranged in a uniform layer in 
circumference of packagings. These structures can be easily made 
into shielding analytical model with high fidelity and these analytical 
models are supported by many shiekjing data and analyses. How- 
ever, it is scarcely reported neutron shielding test data of transport 
packagings with more complicated structure of neutron shielding. In 
this study the Zigzag neutron shielding structure with a ductile cast 
packaging body is chosen as the complicated shielding structure. 
Measurements and calculations of the Zigzag neutron shield- 
ingstructure are performed and compared with the simplified model 
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of this structure so as to discuss the differences between the ac- 
tual complicated structure and the simplified model structure. 


17524 (CONF-890631—Vol.2, pp. 809-816) Shield design 
methodology and validation of analysis methods for transport 
casks. Watmough, M.H. (British Nuclear Fuels pic, Risley (Eng- 
land)); Cooper, A.J. Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and transportation of 
radicactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

British Nuclear Fuels pic (BNFL) has for some years been en- 
gaged in the transportation of irradiated nuclear fuel from LWR 
sites in Japan and Europe, to the Sellafield reprocessing complex 
in the United Kingdom. This business has used casks designed 
and licensed by the Company. More recently the Company has 
also designed a cask to return vitrified waste to the Country of ori- 
gin for the reprocessed fuel. Consequently, the Company has 
established a considerable expertise in the design and licensing of 
transport casks for the transport of fuel and radioactive waste. The 
evaluation of a transport casks design requires that a complex iter- 
ation is undertaken to optimize, amongst other things, cask size 
and weight, heat transfer properties, shield design and, of course, 
cost. The objectives of this paper are: (i) to outline the shielding 
design methodology used by BNFL for the design of its casks; (ii) 
to describe work commissioned by BNFL to experimentally validate 
the neutron and gamma ray shielding properties of a cask. 


17525 (CONF-890631—Vol.2, pp. 830-837) Probabilistic 
safety assessment tor radioactive material transport - A per- 
ive and example application from the UK. Appleton, P.R. 
(UK Atomic Energy Authority, Culcheth (England)); Egan, M.J.; 
Poulter, D.R.; Bennett, D. Oak Ridge National Lab., TN (USA). 
[1989]. From International symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 
All the UK legislation to assure the safe transport of radioactive 
materials (RAM) is closely based on the IAEA Transport Regula- 
tions (IAEA 1985). In common with other countries where similar 
legislation is in place, the UK safety record for both the normal 
transport of RAM and accident situations is very good. The UK 
Competent Authority places reliance on the IAEA Transport Regu- 
lations to ensure that this record is maintained. What, then, are the 
reasons for undertaking Probabilistic Safety Analysis (PSA) for UK 
transport operations? Reasons are advanced in this paper and il- 
lustrated with an example of work recently undertaken. 


17526 (CONF-890631—Vol.2, pp. 838-842) Recent legal de- 
velopments in radioactive materials transportation: A U.S. 
Department of Energy ive. Kuznick, S.K. (Dept. of En- 
ergy, Washington, DC (USA)); Creedon, M.R. Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th international symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 2. Order Number DE90004448. Available from NTIS, PC 
A99/MF A01. 

The Hazardous Materials Transportation Act (HMTA) authorizes 
the US Department of Transportation (DOT) to promulgate rules 
governing the safe transportation in commerce of hazardous mate- 
rials, including radioactive materials. The HMTA further provides 
that any State or local government requirement is preempted, and 
thus invalid, if it is inconsistent with a DOT requirement issued pur- 
suant to the HMTA. Nuclear materials transportation has sparked a 
fair amount of litigation. For the last eleven years DOE has been 
involved in a series of proceedings, before the Interstate Com- 
merce Commission and the federal courts, against the nation’s 
railroads, seeking a reasonable level of rail rates as well as the 
ability to move nuclear materials, specifically spent fuel, in regular 
train service. More recently DOE has been involved as a defendant 
in two cases involving the transportation of spent fuel that have 
been filed under the National Environmental Policy Act (NEPA). 
The plaintiffs in those two cases have asserted that DOE must 
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complete Environmental Impact Statements prior to the commence- 
ment of spent fuel shipments. DOE believes that, because the risk 
of a severe accident is so small, these shipments do not constitute 
a major federal action significantly affecting the environment and, 
therefore, an Environmental Assessment, rather than an Environ- 
mental Impact Statement, is appropriate. 


17527 (CONF-890631—Vol.2, pp. 843-848) Recent develop- 
ments in the area of insurance and indemnity coverage for 
transportation of radioactive materials in the United States. 
Brown, O.F. Il (Davis Wright and Jones, Washington, DC (USA)). 
Oak Ridge National Lab., TN (USA). [1989]. From international 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 2. Order Number 
DE90004448. Available from NTIS, PC A99/MF A01. 

The availability of adequate liability coverage in the unlikely 
event of a serious radioactive materials transportation accident 
continues to be of concern to transporters and public officials. This 
paper will discuss recent developments in the area of insurance 
and indemnity for transportation of radioactive materials in the US. 
At the 6th International Symposium in Berlin (West) in 1980, the 
7th International Symposium in New Orleans in 1983, and the 8th 
international Symposium in Davos, Switzerland in 1986, He pre- 
sented descriptions of the Price-Anderson insurance-indemnity 
system as it existed at those times. Since then, there have been a 
number of developments of interest here in the US. Foremost 
among these is the fact that, on August 20, 1988, President Rea- 
gan signed into law the Price-Anderson Amendments Act of 1988. 
These statutory amendments renewed and modified previously ex- 
isting nuclear hazards liability coverage for many nuclear materiais 
shipments within the US. 


17528 (CONF-890631—Vol.2, pp. 849-854) Transportation of 
radioactive materials in Colorado. Acheson, E. (Univ. of Col- 
orado, Denver (USA)). Oak Ridge National Lab., TN (USA). [1989]. 
ation of 


From International symposium on packaging and tran 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 


tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

In October, 1988, the Governor of Idaho refused to allow Rocky 
Flats to ship any more rail cars of nuclear waste to Idaho because 
DOE and Congress have failed to open a permanent disposal site 
in New Mexico. DOE’s Waste Isolation Pilot Plant (WIPP) which is 
located 26 miles southeast of Carlsbad, NM, is where radioactive 
waste will be buried 2,150 feet underground in salt beds. However, 
the WIPP won't meet EPA standards for a permanent disposal site 
until 1993. Is this situation similar to the garbage barge from New 
York, or is the situation more under control? In 1984 Denver made 
national headlines when a truck spilled torpedoes in the infamous 
mousetrap or interchange between Interstates 70 and 25. This 
Situation was frightening because Getting a response from the ap- 
propriate personnel took three hours. Could this incident occur 
today? What are the laws concerning the transport of radioactive 
and hazardous materials? How much is being transported across 
Colorado on a daily or yearly basis? This paper will answer these 
questions about transportation of radioactive waste. The main is- 
sues include: regulations, liability, safety, highway and rail routing. 


17529 (CONF-890631—Vol.2, pp. 855-862) The role of NCS 
in the new structure of the German fuel cycle industry. 
Schueler, R. (Nuclear Cargo and Service GmbH, Frankfurt (West 
Germany)); Lopatta, P. Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on pa ing and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

The German Federal Minister for the Environment, Nature Con- 
servation and Reactor Safety (BMU) has asked the fuel cycle 
industry for a reorganization of the German system in early 1988. 
The purpose of this is to have clearly defined area of competence 
and responsibility within the nuclear fuel cycle.The scope of this 
program includes fuel supply, power generation, waste treatment, 
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and transport. Transports are not the responsibility of the industry, 
but of the German Federal Railway (DB). NCS is the international 
freight-forwarding organization owned by the DB, and handles all 
the transport and engineering aspects of the transportation system. 


17530 (CONF-890631—Vol.2, pp. 865-868) The civilian spent 
fuel and high-level waste transportation program. Kouts, C.A. 
(Dept. of Energy, Washington, DC (USA)). Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th international symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 2. Order Number DE90004448. Available from NTIS, PC 
A99/MF A01. 

Since the 1950’s the US has been studying methods to dispose 
of its nuclear waste. In 1982 the NWPA created the Nuclear Waste 
Fund so that owners and generators of waste will pay for the costs 
to manage for the disposal of spent fuel and high-level waste. As 
the agency responsible for managing the program, the Act autho- 
rized and required the DOE: to site, construct and operate a 
high-level radioactive waste geologic repository; to submit a 
proposal to Congress to construct a facility for the monitored, re- 
trievable storage (MRS) of waste (after conducting a study for the 
need for, and the feasibility of, such a facility); to provide for the 
participation of State and Indian Tribes; and to develop a waste- 
transportation system. The NWPA charges the DOE to develop the 
transportation system to take title at the reactor or generating site, 
to use the private sector to the fullest extent possible, and to have 
all costs be covered by the waste fund. To plan, design and de- 
velop a transportation system the DOE is faced with two major 
tasks: providing for the technical and physical development of the 
transportation system and to resolve any institutional issues that 
could be expected, given the vast network of interested parties. 


17531 (CONF-890631—Vol.2, pp. 869-877) The OCRWM 
transportation institutional program: Cooperative planning tor 
NWPA transportation. Livingston-Behan, E.A. (Dept. of Energy, 
Washington, DC (USA)); Holm, J.A.; Smith, S.A. Oak Ridge Na- 
tional Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC A99/MF A01. 

The Nuclear Waste Policy Act of 1982 (NWPA) established a 
program for the permanent disposal of spent nuclear fuel and high- 
level radioactive waste in deep geologic repositories, and directed 
the US Department of Energy (DOE) to develop the necessary 
components for a waste-management system. The transportation 
of waste to NWPA facilities will be an important element of the 
waste-management system. To satisty the directives of the NWPA 
and the Amendments Act the DOE’s Office of Civilian Radioactive 
Waste Management (OCRWM) have developed an extensive trans- 
portation program to include constructive interaction and problem 
solving with a broad range of parties having an interest in trans- 
portation. The Transportation Institutional Plan, issued in 1986 
(DOE/RW-0094, August 1986), laid the foundation for these activi- 
ties. The following discussion provides a description of the 
categories of parties with an interest in the development of an op- 
erational transportation system for NWPA shipping, and the 
strategy the OCRWM has developed to promote effective interac- 
tions with such interested parties. This paper also reviews the 
OCRWNM's preliminary plans for implementing the training assis- 
tance requirements of the Amendments Act. The intent of tho 
OCRWNM in conducting all such activities is to foster cooperative ef- 
fort and to focus on communication and negotiation. 


17532 (CONF-890631—Vol.2, pp. 878-885) Spent fuel ship- 
ping cask development status. Henry, K.H. (EG and G Idaho, 
Inc., Idaho Falls (USA)); Lattin, W.C. Oak Ridge National Lab., TN 
(USA). [1989]. DOE Contract AC07-761D01570. From International 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 2. Order Number 
DE90004448. Available from NTIS, PC A99/MF A01. 





The Nuclear Waste Policy Act of 1982 (NWPA) authorized the 
US Department of Energy (DOE) to establish a national system for 
the disposal of spent nuclear fuel and high-level radioactive waste 
from commercial power generation, and established the Office of 
Civilian Radioactive Waste Management (OCRWM) within the 
DOE-Headquarters (DOE-HQ) to carry out these duties. A 1985 
presidential decision added the disposal of high-level radioactive 
waste generated by defense programs to the national disposal 
system. A primary element of the disposal program is the develop- 
ment and operation of a transportation system to move the waste 
from its present locations to the facilities that will be included in the 
waste management system. The primary type of disposal facility to 
be established is a geologic repository; a Monitored Retrievable 
Storage (MRS) facility may also be included as an intermediate 
step in the nuclear waste disposal process. This paper focuses on 
the progress and status of one facet of the transportation program 
- the development of a family of shipping casks for transporting 
spent fuel from nuclear power reactor sites to the repository or 
MRS facility. 


17533 (CONF-890631-Vol.2, pp. 886-898) The utility 
industry's perspective on the Department of Energy’s cask ac- 
quisition program. Flaherty, J.E. (Edison Electric Institute, 
Washington, DC (USA)). Oak Ridge National Lab., TN (USA). 
[1989]. From International symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

Every year, electric utilities generate more spent fuel for ultimate 
disposal by the US Department of Energys Office of Civilian Ra- 
dioactive Waste Management (DOE or OCRWM). Every year 
utilities pay more money into the Nuclear Waste Fund. And every 
year the date for operating a repository is delayed. DOEs plans for 
developing a spent fuel transportation system under the Nuclear 
Waste Policy Act of 1982, as amended by the Nuclear Waste 
Policy Amendments Act of 1987 (NWPA) are, therefore, of consid- 
erable interest to the Electric Utility Companies Transportation 
Working Group, a segment of the Utility Nuclear Waste and Trans- 
portation Program, or UWASTE. One of the TWGs principal 
missions at this time is to promote the successful implementation 
of the transportation-related provisions of the Nuclear Waste Policy 
Act. To carry out this mission, the TWG serves as the electric utility 
industrys primary contact with the OCRWM for interactions on 
transportation issues. This paper will present the perspective and 
consensus position of the electric utility industry on the OCRWM 
transportation program, and, in particular, the cask acquisition pro- 
gram. 


17534 (CONF-890631—Vol.2, pp. 819-829) Transport studies 
associated with the selection of a site for a UK deep reposi- 
tory for disposal of radioactive wastes. Smith, M.J.S. (Nirex 
Ltd., Harwell (England)); Bennett, D.; Hutchinson, D.L.; Eastman, 
C.R. Oak Ridge National Lab., TN (USA). [1989]. From Interna- 
tional symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 2. Order Number 
DE90004448. Available from NTIS, PC A99/MF A01. 

UK Nirex Ltd (hereafter referred to as Nirex) has been set up by 
the British nuclear industry to provide facilities for the disposal of 
solid low level and intermediate level radioactive wastes (LLW and 
ILW). Nirex is currently seeking to develop a single deep repository 
for the disposal of both LLW and ILW. It is proposed that a deep 
repository should be in operation by the early years of the next 
century and should operate for about 50 years. The selection pro- 
cedure to identify a preferred repository site has followed the 
approach recommended by the international Atomic Energy 
Agency (IAEA 1983). The IAEA recommends that an evaluation 
should proceed in stages from generic to specific site assessments 
carried out in progressively increasing detail, the number of candi- 
date sites being reduced as the requirements to be satisfied are 
refined and enhanced. 


17535 (CONF-890631—Vol.2, pp. 899-905) Methods for esti 
mating costs of transporting spent fuel and defense high-level 
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radioactive waste for the civilian radioactive waste manage- 
ment program. Darrough, M.E. (Dept. of Energy, Washington, DC 
(USA)); Lilly, M.J. Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and tra’ rtation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

The US Department of Energy (DOE), through the Office of Civil- 
ian Radioactive Waste Management, is planning and developing a 
transportation program for the shipment of spent fuel and defense 
high-level waste from current storage locations to the site of the 
mined geologic repository. In addition to its responsibility for provid- 
ing a safe transportation system, the DOE will assure that the 
transportation program will function with the other system compo- 
nents to create an integrated waste management system. in 
meeting these objectives, the DOE will use private industry to the 
maximum extent practicable and in a manner that is cost effective. 
This paper discusses various methodologies used for estimating 
costs for the national radioactive waste transportation system. Esti- 
mating these transportation costs is a complex effort, as the 
high-level radioactive waste transportation system, itself, will be 
complex. Spent fuel and high-level waste will be transported from 
more than 100 nuclear power plants and defense sites across the 
continental US, using multiple transport modes (truck, rail, and 
barge/rail) and varying sizes and types of casks. Advance notifica- 
tion to corridor states will be given and scheduling will need to be 
coordinated with utilities, carriers, state and local officials, and the 
DOE waste acceptance facilities. Additionally, the waste forms will 
vary in terms of reactor type, size, weight, age, radioactivity, and 
temperature. 


17536 (CONF-890631—Vol.2, pp. 923-931) Trunnions for 
spent fuel element shipping casks. Cooke, B. (Nuclear Transport 
Ltd., Risley (England)). Oak Ridge National Lab., TN (USA). [1989]. 
From international symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

Trunnions are used on spent fuel element shipping casks for one 
or more of a combination of lifting, tilting or securing to a transport 
vehicle. Within the nuclear transportation industry there are many 
different philosophies on trunnions, concerning the shape, manu- 
facture, attachment, inspection, maintenance and repair. With the 
volume of international transport of spent fuel now taking piace, it 
is recognized that problems are occurring with casks in interna- 
tional traffic due to the variance of the philosophies, national 
standards, and the lack of an international standard. It was agreed 
through the ISO that an international standard was required to har- 
monize. It was not possible to evolve an international standard. It 
was only possible to evolve an international guide. To evolve a 
standard would mean superseding any existing national standards 
which already cover particular aspects of trunnions i.e. deceleration 
forces imposed on trunnions used as tie down features. Therefore 
the document is a guide only and allows existing national stan- 
dards to take precedence where they exist. The guide covers 
design, manufacture, maintenance, repair and quality assurance. 
The guide covers trunnions used on spent fuel casks transported 
by road, rail and sea. The guide details the considerations which 
should be taken account of by cask designers, i.e. stress intensity, 
design features, inspection and test methods etc. Manufacture, at- 
tachment and pre-service testing is also covered. The guide details 
user requirements which should also be taken account of, i.e. ser- 
vicing frequency, content, maintenance and repair. The application 
of quality assurance is described separately although the principles 
are used throughout the guide. 


17537 (CONF-890631—Vol.2, pp. 940-947) Experimental and 
analytical evaluation of dynamic loads on shipping cask 
trunions. Botzem, W. (NUKEM, GmbH, Alzenau (West Germany)); 
Guenther, B. Oak Ridge National Lab., TN (USA). [1989]. From 
international symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
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The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available trom NTIS, PC A99/MF A01. 

The design of the lifting points (trunnions) of packages of ra- 
dioactive material is part of the safety analysis in the transport 
licensing procedure. Transport regulations to be applied (1) in Ger- 
many identical with the IAEA-Regulations; (2) demand a safe 
design in view of the different operating and transport conditions. 
These rather general safety requirements have to be quantified in 
connection with applicable regulations. For this purpose national 
and international standards are in preparation (3 and 4). According 
to these standards a fatigue analysis is necessary, if a certain 
number of stress cycles is exceeded. The fatigue analysis requires 
a precise knowledge of the dynamic loads during handling and 
transport, because the lifting points are normally also used as at- 
tachment points for transport. Because both NUKEM as a design 
engineer and BAM as the independent expert (working on behalf of 
the competent authority) were missing the required input data for a 
realistic fatigue analysis, experiments under handling conditions 
were performed jointly. 


17538 (CONF-890631—Vol.2, pp. 948-952) Development of a 
pneumatic stowing and chocking system for packages con- 
taining radioactive waste. Baekelandt, L. (NIRAS/ONDRAF, 
Brussels (Belgium)); Libon, H.; Vandorpe, M.; Lafontaine, |. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 2. Order Number DE90004448. 
Available from NTIS, PC A99/MF A01. 

Since that goods are transported, their chocking and stowing is 
very often done by improvisation, successfully or disastrously. 
When the disaster appears in comics it is always a source of an 
enormous amusement, when it appears in road or maritime acci- 
dents it is most of the time a source of death or severe damages. 
Even if transport of radioactive materials could be considered as 
the exception where chains and tie-down systems are used abun- 
dantly, their strength relies always on the weakness of their 
components. Special attention has been paid to the transport of 
type A or type B packages, but obviously there was a lack of inter- 
est for the transport of low level radioactive waste, even knowing 
that the quantities of this waste are a hunderfold or a thousandfold 
of the first ones. On the subject of stowing and chocking systems 
for radioactive waste packages, TRANSNUBEL together with the 
CEA-France performeca under the sponsorship of the Commission 
of the European Communities between 1980 and 1985 a study 
which clearly showed that during a road accident, in case of a front 
end impact, the stowing system must be able to absorb entirely the 
kinetic energy generated by the package deceleration, which is pro- 
portional to the package mass. The chocks must be able to absorb 
a deceleration energy generated by the package of about 30 g ata 
speed of about 50 km/h. This energy of course decreases at the 
same time as the speed. These conclusions served as basic princi- 
ples for the development by TRANSNUBEL of a pneumatic stowing 
and chocking system for packagings containing radioactive waste. 


17539 (CONF-890631—Vol.2, pp. 953-961) Design basis for 
resistance to shock and vibration. Glass, R.E. (Sandia National 
Labs., Albuquerque, NM (USA)); Gwinn, K.W. Oak Ridge National 
Lab., TN (USA). [1989]. DOE Contract AC04-76DP00789. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th intemational symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 
Sandia National Laboratories, in conjunction with its participation 
in the American National Standards Institute (ANSI) writing groups, 
has undertaken to provide an experimental and analytical basis for 
the design of components of radioactive materials packages to re- 
sist normal transport shock and vibration loads. Previous efforts 
have resulted in an overly conservative shock spectra description 
of the loads in the tie-downs and cask attachment points antici- 
pated during normal shipment. The present effort is aimed at 


262 ERA Vol. 15, No. 7 


predicting the actual loads so that the design basis can be accu- 
rately determined. This goal is being accomplished with road 
simulator and over-the-road tests and the development of an ana- 
lytical model. This model is used to parametrically evaluate and 
envelop the transportation systems responses. The parameters to 
be varied include damping, stiffness, geometry, and cargo mass. 
The over-the-road tests provide operational data that are used to 
validate the selection of environments for the road simulator tests. 
The road simulator tests provide verification for the model. This 
verification is accomplished since the road simulator tests provide 
not only the system response which can be measured in over-the- 
road tests but also the system input. Finally, when the model has 
been verified, it can be used to vary parameters to envelope a 
wide range of normal transport conditions. 


17540 (CONF-890631—Vol.2, pp. 962-969) Impact analysis 
and testing of tritiated heavy water transportation packages 
including hydrodynamic effects. Sauve, R.G. (Ontario Hydro, 
Toronto (Canada)); Tulk, J.D.; Gavin, M.E. Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th international symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 2. Order Number DE90004448. Available from NTIS, PC 
A99/MF A01. 

Ontario Hydro has recently designed a new Type B(M) Tritiated 
Heavy Water Transportation Package (THWTP) for the road trans- 
portation of tritiated heavy water from its operating nuclear stations 
to the Tritium Removal Facility in Ontario. These packages must 
demonstrate the ability to withstand severe shock and impact sce- 
narios such as those prescribed by IAEA standards. The package, 
shown in figure 1, comprises an inner container filled with tritiated 
heavy water, and a 19 Ib/ft® polyurethane foam-filled overpack. The 
overpack is of sandwich construction with 304L stainless steel lin- 
ers and 10.5 inch thick nominal foam walls. The outer shell is 0.75 
inch thick and the inner shell is 0.25 inch thick. The primary 
containment boundary consists of the overpack inner liner, the con- 
tainment lid and outer containment seals in the lid region. The total 
weight of the container including the 12,000 Ib. payload is 36,700 
lb. The objective of the present study is to evaluate the hydrody- 
namic effect of the tritiated heavy water payload on the structural 
integrity of the THWTP during a flat end drop from a height of 9 m. 
The study consisted of three phases: (i) developing an analytical 
model] to simulate the hydrodynamic effects of the heavy water 
payload during impact; (ii) performing an impact analysis for a 9 m 
flat end drop of the THWTP including fluid structure interaction; (iii) 
verification of the analytical models by experiment. 


17541 (CONF-890631—Vol.2, pp. 970-978) Comparison of 
pad hardness study with drop test results. Nickell, R.E. (Applied 
Science and Technology, Poway, CA (USA)); Rashid, Y.R. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 2. Order Number DE90004448. 
Available from NTIS, PC A99/MF A01. 

Title 10, Part 71, of the Code of Federal Regulations (10 CFR 71) 
contains requirements for the construction and operation of spent 
nuclear fuel and high-level waste transport packagings that are 
considered prescriptive; e.g., the designer is required to demon- 
Strate, either through performance testing or analysis, that the 
packaging can withstand a well-defined sequence of hypothetical 
accident events without exceeding limits on the release of its ra- 
dioactive material (RAM) contents. The performance testing option 
is often chosen by designers, even when detailed stress analysis 
of the packaging containment boundary is performed for the hypo- 
thetical accident conditions. Testing of full-scale packagings carries 
a significant economic penalty, however, both due to cost of the 
test articles themselves and to the cost of testing at facilities able 
to handie typical truck and rail casks. Furthermore, the selection of 
the most damaging orientation is not readily apparent, since a 
center-of-gravity-over top corner drop may be most damaging for 
one portion of the containment boundary, while a side drop may be 
more damaging for another. For these reasons, the use of scale 





models of the packagings for drop testing is preferred, with full- 
scale testing reserved for only the most critical of design issues. 


17542 (CONF-890631—Vol.2, pp. 979-986) Benchmarking of 
the computer code and the thirty foot side drop analysis for 
the Shippingport (RPV/NST package). Bumpus, S.E. (Lawrence 
Livermore National Lab., CA (USA)); Gerhard, M.A.; Hovingh, J.; 
Trummer, D.J.; Witte, M.C. Oak Ridge National Lab., TN (USA). 
[1989]. DOE Contract W-7405-ENG-48. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 2. Order Number DE90004448. 
Available from NTIS, PC A99/MF A01. 

This paper presents the benchmarking of a finite element com- 
puter code and the subsequent results from the code simulating 
the 30 foot side drop impact of the RPV/NST transport package 
from the decommissioned Shippingport Nuclear Power Station. The 
activated reactor pressure vessel (RPV), thermal shield, and other 
reactor external components were encased in concrete contained 
by the neutron shield tank (NST) and a lifting skirt. The Shipping- 
port RPV/NST package, a Type B Category Il package, weighs 
approximately 900 tons and has 17.5 ft diameter and 40.7 ft. 
length. For transport of the activated components from Shippingport 
to the burial site, the Safety Analysis Report for Packaging (SARP) 
demonstrated that the package can withstand the hypothetical acci- 
dents of DOE Order 5480.3 including 10 CFR 71. Mathematical 
simulations of these accidents can substitute for actual tests if the 
simulated results satisfy the acceptance criteria. Any such mathe- 
matical simulation, including the modeling of the materials, must be 
benchmarked to experiments that duplicate the loading conditions 
of the tests. Additional confidence in the simulations is justified if 
the test specimens are configured similar to the package. 


17543 (CONF-890631—Vol.2, pp. 989-994) A high capacity 
storage cask. Wells, A.H. (Nuclear Assurance Corp., Norcross, 
GA (USA)); Viebrock, J.M.; Onodera, A.; Nishikawa, A. Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC A99/MF A01. 

Nuclear Assurance Corporation has designed a high capacity 
storage cask, which was built by Hitachi Zosen of Japan and deliv- 
ered to Virginia Power Company. The NAC S/T cask can store 28 
canisters of consolidated fuel or 28 intact assemblies with burnup 
credit. The basic design was approved for storage of 26 intact as- 
semblies by the US NRC on March 29, 1988, and approval for 
storage of 28 consolidated fuel canisters is imminent. A Topical 
Report submittal for storage of 28 intact assemblies is scheduled 
tor November, 1988. The cask design permits considerable flexibil- 
ity in that the same cask body can be used to store 26, 28 or 31 
assemblies, or 28 canisters by changing the removable fuel bas- 
ket. A drawing of the cask is shown in Figure 1. 


17544 (CONF-890631—Vol.2, pp. 995-1000) Development of 
a concrete container for irradiated fuel storage and transport. 
Tulk, J.D. (Ontario Hydro, Toronto (Canada)); Sumar, R.N. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 2. Order Number DE90004448. 
Available from NTIS, PC A99/MF A01. 

Ontario Hydro generates more than 67 million MWe-h/year from 
its 16 nuclear reactors. These reactors are all of the CANDU type 
and make use of a natural uranium fuel cycle. Ontario Hydro is 
committed to storage of used fuel for the next several decades. 
Additional storage capacity will be required at several station sites. 
Water filled bays have been very successful, and are well suited to 
storage of relatively hot newly discharged fuel. However, after a 
period of initial storage, fuel cools to the point where passively 
cooled dry storage in sealed concrete containers is feasible. This 
alternative offers low cost and flexibility, and can be made even 
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more attractive if the same container can be used for transporta- 
tion without any requirement for re-handling fuel. The Concrete 
Integrated Container (CIC) is being developed by Ontario Hydro as 
a transportable storage container for CANDU fuel that has cooled 
for at least 6 years. The design requirement calls for containers 
that are simple and inexpensive to build and require minimum up- 
keep after they have been loaded and sealed. They must be well 
adapted to existing plant facilities and operating procedures and 
provide excellent radiological protection. Finally, the containers, fit- 
ted with impact absorbing overpack structures, are to be licensable 
as type B(U) transportation packages. 


17545 (CONF-890631—Vol.2, pp. 913-919) The institutional 
component of a technical decision: Uniform permits for over- 
weight truck shipment of spent nuclear fuel in the United 
Stated. Holm, J.A. (Dept. of Energy, Chicago, IL (USA)); Coburn, 
N.L.; Kerr, D.C. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

Overweight trucks are being considered for shipments of spent 
nuclear fuel from reactors to an MRS or repository by the Office of 
Civilian Radioactive Waste Management (OCRWM). The use of 
overweight trucks will be determined by OCRWM’s upcoming 
decisions on whether to proceed with the development of an over- 
weight truck cask and the choice of modal options. Overweight 
trucks (over 80,000 pounds gross vehicle weight) are being consid- 
ered because they could significantly reduce the number of 
shipments required compared to legal weight trucks. The remain- 
der of this paper describes the institutional objectives that were 
satisfied by OCRWM's decision to work with the AASHTO on this 
matter and how the AASHTO (1) established a task group to han- 
die this work, (2) surveyed their members states and members of 
the International Bridge, Tunnel and Turnpike Association (IBTTA), 
and (3) formulated a recommendation on the use of overweight 
truck shipments of spent nuclear fuel. The paper concludes with an 
assessment on the effectiveness of this approach in satisfying the 
institutional component of technical decisions. 


17546 (CONF-890631—Vol.2, pp. 932-939) Measurement of 
the acceleration undergone by the trunnions of irradiated fuel 
transport flasks during normal use. Pujet, D. (Nuclear Transport 
Ltd., Paris (France)). Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

Spent fuel casks are generally transported in horizontal position, 
tied down to the conveyance frame by their handling trunnions. 
These trunnions have therefore to be designed to resist not only 
handling forces but also those resulting from cask tiedown. In par- 
ticular they must resist maximum forces, but also repeated forces 
of lower value which may induce damage by fatigue. It is the task 
of the designers to show that these requirements are met. It is also 
necessary to evaluate the maximum flaw size allowable and for 
this the designers have to perform a crack propagation analysis. 
Many experiments have been performed using various modes of 
transport and different kinds of flasks. Unfortunately, up to now 
they have failed to provide the designers with the necessary values 
previously mentioned. In most cases, spectral analysis was per- 
formed a‘ter the measurements and, although the analysis gives a 
good view of the general vibrations undergone by the flask, it is not 
of easy use for the designers. In other cases full records are avail- 
able on tape, but these are also difficult to use (and to process) 
due to the time necessary for reading them. In order to collect di- 
rectly usable data, NUCLEAR TRANSPORT LIMITED and 
TRANSNUCLEAIRE have developed equipment which simultane- 
ously measures accelerations in the three axis of the trunnions and 
computerizes the signals. 


17547 (CONF-890631-Vol.2, pp. 1001-1009) NUHOMS trans- 
portation system interfaces. McConaghy, W.J. (NUTECH 
Engineers, Inc., San Jose, CA (USA)); Lehnert, R.A.; Rasmussen, 
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R.W. Oak Ridge National Lab., TN (USA). [1989]. From Interna- 
tional symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 2. Order Number 
DE90004448. Available from NTIS, PC A99/MF A01. 

The NUHOMS system utilizes a reinforced concrete Horizontal 
Storage Module (HSM) to store spent nuclear fuel assemblies 
which are sealed in a Dry Shielded Canister (DSC). The DSC has 
an internal basket assembly designed to hold 24 PWR or 60 BWR 
spent fuel assemblies. The HSMs are constructed in intercon- 
nected arrays on the utilities reactor site with each HSM holding 
one DSC. The HSMs and DSCs are the principal components of 
the Independent Spent Fuel Storage Installation (ISFSI) for which 
plants are granted a 10CFR72 (1) license by the US Nuclear Reg- 
ulatory Commission (NRC) for interim dry storage. A complete 
description of the NUHOMS system for dry storage of spent fuel 
and its operation is contained in the NRC approved NUHOMS Top- 
ical Report and related publications (2, 3, 4, 6). 


17548 (CONF-890631—Vol.2, pp. 1017-1024) Transport and 
storage casks for long cooled spent fuel elements. Anspach, 
W. (NUKEM GmbH, Alzenau (West Germany)); Bermann, W.; 
Christ, R. Oak Ridge National Lab., TN (USA). [1989]. From Inter- 
national symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 2. Order Number 
DE90004448. Available from NTIS, PC A99/MF A01. 

In the past, transport and storage casks such as the TN 1300 (1) 
and TN 900 casks, which were suitable for the fuel assembly stor- 
age pond with low capacities of the older nuclear power plants, 
were developed in the Federal Republic of Germany. These casks 
are capable of housing irradiated fuel elements arter a cooling time 
of 1.3 to 2.5 years. Upon the additional construction and operation 
of new nuclear power plants in the Federal Republic of Germany, it 
became necessary to design transport and storage casks which 
would be optimally suitable for the in many respects modified re- 
quirements. These changed boundary conditions include among 
other: the use of fuel elements with a higher enrichment of U-235; 
use of mixed oxide fuel elements; increase of burn-up; increase of 
tuel element cooling times due to the larger storage pond capaci- 
ties available at the reactor site. The statements made above apply 
in Germany both to pressurized water reactors (PWR) and to boil- 
ing water reactors (BWR). 


17549 (CONF-890631—Vol.2, pp. 1025-1032) Technical is- 
sues affecting the transport of dual purpose casks. Sanders, 
T.L. (Sandia National Labs., Albuquerque, NM (USA)); Ottinger, 
C.A.; Brimhall, J.L.; Gilbert, E.R.; Jones, R.H. Oak Ridge National 
Lab., TN (USA). [1989]. DOE Contract AC04-76DP00789. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 
Spent fuel storage pools at many nuclear reactors in the US 
have already or will soon be filled to maximum capacity. Approxi- 
mately 50,000 metric tons of uranium (MTU) spent fuel will be 
discharged by the projected 2003 start-up date of a federal dis- 
posal system. Of this, approximately 6,000 MTU will require 
storage outside existing or projected pool storage capabilities 
(DOE, 1988). At-reactor dry storage of spent fuel, including vault, 
caisson, and cask systems, is being considered as an alternative 
to accommodate this excess fuel. Two dry storage cask concepts 
are among those under consideration. One involves placing spent 
fuel in storage-only casks (SOC) until a monitored retrievable stor- 
age (MRS) facility or repository is open when the spent fuel would 
be transferred to a transport-only cask (TOC) for shipment. The 
second option, the dual purpose or transportable storage cask 
(TSC), is a system that would serve for both storage and later 
transport without requiring the spent fuel to be unloaded. To carry 
out its purpose, a TSC must be shipped directly from a storage fa- 
cility to a disposal facility without first being opened to evaluate the 
cask or the fuel. To assure that both the fuel and the cask are in a 
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transportable condition after 20 to 40 years of storage requires: (1) 
a definition of expected storage conditions; (2) an assessment of 
the impact of expected storage conditions on the reliability of the 
components and functions of the TSC during transport; and (3) the 
development of an overall TSC system design and operational 
strategy which ensures that TSC transport reliability meets or 
exceeds that of a transport-only cask. The later requirement is re- 
lated to defining what appropriate design features, pre-shipment 
inspections, and/or alternative fuel and cask monitoring require- 
ments are necessary during long-term storage to ensure the cask 
will meet transport requirements during later transport. 


17550 (CONF-890631—Vol.2, pp. 1035-1042) The risks and 
consequences from the transport of low specific activity mate- 
rials by truck. Finley, N.C. (Sandia National Labs., Albuquerque, 
NM (USA)); McClure, J.D.; Cashwell, J.W.; Ostmeyer, R.O.; Wan- 
gler, M. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 2. Order 
Number DE90004448. Available from NTIS, PC A99/MF A01. 

The packaging and transport category of low specific activity 
(LSA) material was conceived for radioactive materials (RAM) that 
were considered inherently safe for transport. Such materials could 
be transported in strong, tight packages. The primary concern for 
the radionuclide content in LSA materials was associated with the 
potential for inhalation of particulate radioactive material. Thus, the 
specifications for the category in terms of specific activity were 
structured to preciude excessive inhalation hazard. The current 
version of the International Atomic Energy Agency (IAEA) regula- 
tions maintains the inhalation-related limits but also shows concern 
that the restrictions on the LSA category may not preclude an ex- 
cessive external radiation hazard for gamma-emitting materials. 
This paper presents the results of an investigation of the potential 
for such excessive external radiation hazards, particularly for LSA 
materials with specific activity levels near the current regulatory 
limit. This paper discusses analyses that were performed to evalu- 
ate the potential radiological impacts of highway accidents leading 
to the release of high radiation level-low specific activity (HRL-LSA) 
materials from their packagings. The results of the analyses are in- 
tended to provide a basis for evaluating restrictions on the quantity 
of gamma-emitting radionuclides that can be contained in an LSA 
shipment. Consequences of a very severe accident were estimated 
to gauge the relative impact of three potential LSA specifications: 
(1) the current regulatory restriction on specific activity (0.3 
millicuries per gram per radionuclide); (2) the specific activity con- 
sistent with a package dose-rate restriction of 1 renVhr at 3 m from 
the package; (3) the specific activity consistent with a package 
dose-rate restriction of 1 rem/hr at 1 m from the package. 


17551 (CONF-890631—Vol.2, pp. 1043-1049) An analysis of 
the consequences of accidents involving shipments of multl- 
ple type A radioactive material (RAM) packages. Finley, N.C. 
(Sandia National Labs., Albuquerque, NM (USA)); McClure, J.D.; 
Reardon, P.C.; Wangler, M. Oak Ridge National Lab., TN (USA). 
[1989]. From International symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

The transportation of radioactive material (RAM) packages is a 
routine activity in the US nuclear materials industry. Several differ- 
ent types of packages are used to carry RAM (Low Specific 
Activity, Type A, Type B). Type A packages are used to transport 
quantities of materials that are small enough to be inherently safe, 
and for which only minimal amounts of shielding are required to 
meet regulatory requirements. The segment of the nuclear materi- 
als industry that is most prominent in shipping packages containing 
small amounts of RAM is radiopharmaceutical manufacturers, 
which ship about 500,000 packages per year in the US. Multiple 
packages of radiopharmaceutical materials are sometimes com- 
bined into single shipments for one of four reasons: (1) a variety of 
radiopharmaceutical materials may have a common destination, so 
carriers frequently place many packages in one shipment as a 





cost-effective alternative to a large number of single shipments; (2) 
air carrier and truck express routes are limited in the number of 
conveyances operated per day or week; (3) carriers are frequently 
dedicated to transporting products of a single shipper, which deter- 
mines what materials are loaded together; (4) packages for a 
single location are often bundled to facilitate on-loading at the point 
of the origin and off-loading at the destination. The regulations gov- 
erning the transport of Type A packages in general commerce 
were designed to provide adequate assurance of public health and 
safety. However, under sole use (or exclusive use) requirements or 
under a specific exemption, a greater number of packages can be 
transported in a single conveyance. Thus, there can be a poten- 
tially larger source term in the event of an accident involving these 
shipments. This paper presents the results from an evaluation of 
the consequences of accidents involving such shipments and the 
probabilities of accident occurrences. 


17552 (CONF-890631—Vol.2, pp. 1050-1057) Risk assess- 
ment in spent fuel storage and transportation. Pandimani, S. 
(Indian Institute of Technology, Kanpur (India)). Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th international symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 2. Order Number DE90004448. Available from NTIS, PC 
A99/MF A01. 

Risk assessment in various stages of nuclear fuel cycle is still an 
active area of Nuclear safety studies. From the results of risk as- 
sessment available in literature, it can be determined that the risk 
resulting from shipments of plutonium and spent-fuel are much 
greater than that resulting from the transport of other materials 
within the nuclear fuel cycle. In India spent fuels are kept in Spent 
Fuel Storage Pool (SFSP) for about 240-400 days, which is 
relatively a longer period compared to the usual 120 days as rec- 
ommended by regulatory authorities. After cooling spent fuels are 
transported to the reprocessing sites which are mostly situated 
close to the plants. India has two high level waste treatment facili- 
ties, one PREFRE (Plutonium Reprocessing and Fuel Recycling) at 
Tarapur and the other one, a unit of Nuclear Fuel Compiex at Hy- 
derabad. This paper presents the risk associated with spent fuel 
storage and transportation for the Indian conditions. All calculations 
are based on a typical CANDU reactor system. Simple fault tree 
models are evolved for SFSP and for Transportation Accident 
Mode (TAM) for both road and rail. Fault tree quantification and 
risk assessment are done to each of these models. All necessary 
data for SFSP are taken mostly from Reactor Safety Study, (1975). 
Similarly, the data for rail TAM are taken from Annual Statistical 
Statements, (1987-8) and that for road TAM from Special Issue on 
Motor Vehicle Accident Statistics in India, (1986). Simulation 
method is used wherever necessary. Risk is also estimated for 
normal/accident free transport. 


17553 (CONF-890631—Vol.2, pp. 1058-1065) Radiological 
impact on the public of transportation for the Canadian Nu- 
clear Fuel Waste Management Program. Kempe, T.F. (Ontario 
Hydro, Toronto (Canada)); Grondin, L. Oak Ridge National Lab., 
TN (USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

In 1978 the Federal Government of Canada agreed on a joint 
program with the Province of Ontario to assure the safe and per- 
manent disposal of used fuel waste from power reactors. Disposal 
system concept assessment documents prepared by Atomic En- 
ergy of Canada limited (AECL) and Ontario Hydro will be submitted 
in early 1991 for review by an Environmental Assessment Panel, 
under the Federal Environmental Assessment Review Process. 
This paper describes the radiological assessment of the transporta- 
tion component of the disposal system, considering potential 
impacts on the public in both normal and accident conditions. Data 
were developed for three alternative reference repository locations, 
and for three alternative modes of transport. The Used Fuel Trans- 
portation Assessment does not aim to compare the alternatives, 
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but rather to assess if used fuel transportation can be carried out 
acceptably for each of the cases. 


17554 (CONF-890631—Vol.2, pp. 1066-1073) Analyses of the 
transportation of spent research reactor fuel in the United 
States. Cashwell, J.W. (Sandia National Labs., Albuquerque, NM 
(USA)); Neuhauser, K.S. Oak Ridge National Lab., TN (USA). 
[1989]. DOE Contract AC04-76DP00789. From International sym- 
posium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 2. Order Number DE90004448. 
Available from NTIS, PC A99/MF A01. 

The Transportation Technology Center at Sandia National Labo- 
ratories has analyzed the impacts of transportation of research 
reactor spent fuel from US and foreign reactors for the US Depart- 
ment of Energy (DOE) Office of Defense Programs. This effort 
represents the first comprehensive analytical evaluation of the risks 
of transporting high-, medium-, and low-enriched uranium spent re- 
search reactor fuel by both sea and land. Two separate shipment 
programs have been analyzed: the shipment of research reactor 
spent fuel from Taiwan to the US (Fuel Movement Program), and 
the return of research reactor spent fuels of US origin from foreign 
and domestic reactors (Research Reactor Fuel Return Program). In 
order to perform these analyses, a comprehensive methodology for 
analyzing the probabilities and consequences of transportation in 
coastal waters and port facilities, handling at the port, and ship- 
ment by truck to reprocessing facilities was developed. The 
Taiwanese fuel consists of low-burnup aluminum-clad metallic ura- 
nium research reactor spent fuel; the other fuels are primarily 
aluminum-clad oxide fuels. The Fuel Movement Program is ongo- 
ing, while the Fuel Return Program addresses future shipments 
over a ten-year period. The operational aspects of the Taiwanese 
shipments have been uniform, but several possible shipping config- 
urations are possible for the Fuel Return Program shipments. 
Comprehensive assessments, which bound the impacts of spent 
fuel transport, demonstrate that when shipments are made in com- 
pliance with applicable regulations, the risks for all such transport 
are low. For comparison with previously licensed transport activities 
and to provide continuity with earlier analyses, the results for ship- 
ment of 150-day-old commercial pressurized water reactor (PWR) 
spent fuel are presented as part of this study. 


17555 (CONF-890631—Vol.2, pp. 1074-1080) RADTRAN 4.0 - 
Advanced computer code for transportation risk assessment. 
Neuhauser, K.S. (Sandia National Labs., Albuquerque, NM (USA)); 
Reardon, P.C. Oak Ridge National Lab., TN (USA). [1989]. DOE 
Contract AC04-76DP00789. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC A99/MF A01. 

RADTRAN 4.0 is a computer code for transportation risk assess- 
ment developed by Sandia National Laboratories for the US 
Department of Energy. While retaining the most useful and time- 
proven features of its predecessors. RADTRAN 4.0 incorporates 
significant advances over the earlier versions. The most useful new 
features are: improved route-specific analysis capability, internal 
radionuclide data library, improved logic for analysis of multipie- 
radionuclide packages such as spent fuel, separate treatment of 
gamma and neutron components of Transport Index (TI), and in- 
creased number of accident-severity categories. In this paper, each 
of these features will be described, and, where appropriate, poten- 
tial applications will be discussed. 


17556 (CONF-890631-Vol.2, pp. 1081-1088) Identifying 
roadway sections with critical large truck accident rates. Bro- 
gan, J.D. (Sandia National Labs., Albuquerque, NM (USA)); 
Cashwell, J.W. Oak Ridge National Lab., TN (USA). [1989]. DOE 
Contract AC04-76DP00789. From international symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC A99/MF A01. 
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A considerable amount of transportation-related data exists at 
the national and state levels which may be of assistance in the 
evaluation and modification of routing and risk assessment models 
currently utilized by the Department of Energy transportation Tech- 
nology Center at Sandia National Laboratories. This information, 
including the Federally-supported Fatal Accident Reporting System 
- FARS (US Department of Transportation 1984), National Accident 
Sampling System - NASS (US Department of Transportation 1987), 
and Highway Performance Monitoring System - HPMS (Kittell 
1984), can be used to evaluate both existing and proposed model 
applications as well as to formulate strategies for future model and 
associated data base improvements. 


17557 (CONF-890631—Vol.2, pp. 1091-1096) Transport by 
road in Europe of plutonium and MOX fuel assemblies. 
Bernard, H. (Cogema, Velizy (France)); Raisonnier, D.; Vandorpe, 
M. Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 2. Order Number 
DE90004448. Available from NTIS, PC A99/MF A01. 

For obvious reasons related to the sensitive nature of plutonium, 
its transport is a delicate activity in which safety and security as- 
pects must be examined carefully. Plutonium transports have 
started with the beginning of nuclear energy, but with the extension 
of LA HAGUE reprocessing plant and the quick development of re- 
cycling programs in Belgium, Germany, Japan, Switzerland and 
France, these transports have recently reached an industrial stage. 
This has only been made possible by: developing new equipments 
(packagings and transport vehicles) specifically designed to carry 
out these transports; mastering problems connected to physical 
protection in agreement with the instructions issued by the Compe- 
tent Authorities of the countries involved with a view to ensure the 
materials protection against any attack or attempts of diversion; 
setting-up elaborate procedures according to which these trans- 
ports must be carried out, with a view to ensure the utmost control 
over the movements of fissile materials, to provide confidentiality, 
and to allow the fastest reaction time in emergency. This paper 
deals with the transport of plutonium extracted from the spent fuel 
reprocessed in the COGEMA La Hague and Marcoule plants, and 
assigned for the recycling programs decided by the European utili- 
ties in their light water reactors (MOX fuel assemblies), or in the 
fast breeder reactors. 


17558 (CONF-890631—Vol.2, pp. 1097-1102) The transports 
of nuclear fuel cycle: An essential activity, safely managed. 
Lenail, B.; Savornin, B.; Curtis, H.W. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

Transports associated with the nuclear fuel cycle normally use 
public means of transport by rail, road, sea and air and it might 
therefore be expected that they would be the Achilles heel of the 
cycle from a safety point of view. In fact, despite a few minor acci- 
dents, no radioactive releases resulting in a significant exposure of 
the public or the environment have occurred. On the other hand, 
during the last quarter, the news media have reported major 
spillages of crude oil and chemicals of high toxicity which have 
jeopardized the environment, the explosion of gas tankers with 
dozens of fatalities, and even the sinking of a nuclear submarine. 
All reports show that the radiation exposure to the public resulting 
from transports is negligible, i.e., far below 1% of that due to the 
whole nuciear industry. Similarly, the radiation exposure of trans- 
port workers has been lower than anticipated over several 
decades. The demonstrations and attacks by opponents of the nu- 
clear industry against transports have been limited and have been 
used as an attempt to freeze the activity of different plants or dis- 
posal sites, and to focus public attention on the nuclear issue, 
rather than to question the fuel cycle transports themselves or the 
safety principles ruling them. When looking for explanations of 
such a favorable situation, which they should endeavour to perpet- 
uate, without being surprised if any incident occurs, one finds two 
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major reasons: First, the awareness by the fuel cycle operators, of 
the vital importance of a safe and reliable implementation of the 
necessary transports. Secondly, the results of assessments of 
safety conducted by international organizations and most countries, 
which have resulted in detailed international recommendations, as 
well as uniform national and modal regulations, thus establishing 
the necessary link between the basic rules for radioprotection and 
the needs of the Transport Industry. 


17559 (CONF-890631—Vol.2, pp. 1010-1016) TN24 Mk ll: A 
high capacity dry cask for storage and transport of long 
cooled fuel. Cagnon, R. (Transnucleaire, Paris (France)); Kirchner, 
B. Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 2. Order Number 
DE90004448. Available from NTIS, PC A99/MF A01. 

Storage of spent fuel from Light Water Reactors is an important 
aspect of strategies currently developed or implemented world-wide 
by electric utilities for their spent fuel management. At present, 
contrary to what was anticipated when most of the nuclear power 
stations have been erected, only a small fraction of this spent fuel 
has been or will be reprocessed and large unexpected quantities 
shall be stored until a final solution can be available for their dis- 
posal. Until now, wet storage At Reactor in a spent fuel pool was 
the principal storage mode. However space shortage, even after re- 
racking, has now become an acute problem at the nuclear power 
plants of many countries and some of them are already involved in 
the construction of facilities to expand their storage capacity, par- 
ticularly using dry storage concept and technology. As a matter of 
fact, dry storage in steel casks offers utilities a viable solution to 
circumvent this problem, especially considering the fact that the 
feasibility of dry storage has been demonstrated for all LWR fuel 
types (1). This paper describes a newly developed version of a 
high capacity dry cask for storage and transport of long cooled fuel 
named the TN24 Mk Il, which is now at the final development 
stage. This development has been undertaken within the framework 
of a joint development program between Transnucleaire and Kobe 
Steel Ltd. In order to achieve their goal, they gathered their respec- 
tive knowhow and expertise in the field of design and fabrication. 


17560 (CONF-890631—Vol.2, pp. 1109-1114) Ten thousand 
movements of irradiated fuel trom CEGB power stations - Re- 
view of recent experience. Mummery, G.B. (CEGB Headquarters, 
London (England)); Pannett, R.F. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

Transport of irradiated (spent) fuel is an important part of the 
services needed to support generation from the CEGB’s nuclear 
power stations. Most of the movements involve the despatch of ir- 
radiated fuel for storage and reprocessing at British Nuclear Fuels 
(BNFL) plant at Sellafield but small numbers of irradiated fuel 
movements are also required to research laboratories for post- 
irradiation examination. CEGB operates two types of gas-cooled 
reactor. The older type of reactor is of the Magnox type using 
metallic natural uranium fuel clad in magnesium alloy. The later re- 
actors are Advanced Gas-Cooled Reactors (AGRs) using enriched 
uranium dioxide fuel clad in stainless steel. Both types of reactor 
use carbon dioxide as coolant and have graphite moderators. After 
discharge from the reactor irradiated Magnox fuel is stored in cool- 
ing ponds at most stations. The pond water is dosed with sodium 
hydroxide in order to inhibit corrosion of the magnesium cans but 
slow corrosion of the cans does occur and transport and repro- 
cessing of the fuel is desirable within months or a few years of 
discharge, depending on its condition and environment. The last of 
the Magnox stations, Wylfa, has a modular gas-cooled store for its 
irradiated fuel; a much longer period of storage is acceptable there, 
as corrosion is negligible. Irradiated AGR fuel is also stored in 
cooling ponds. However some corrosion of its stainless steel cans 
(approximately 0.38 mm thick) occurs. The CEGB has entered into 
contracts with BNFL for the reprocessing of the first 1,350 tU of its 





irradiated AGR fuel arisings. The future policy on storage of later 
arisings of irradiated AGR fuel is currently under consideration, 
particularly the possibility of using a central Dry Buffer store to per- 
mit longer storage without corrosion. This paper describes the 
CEGBs experience in these operations, referring particularly to the 
experience of recent years. 


17561 (CONF-890631—Vol.2, pp. 1123-1135) Aspects of 
spent MOX-fuel transports. Bach, R. (NTL Nukleare Trans- 
portleistungen GmbH, Hanau (West Germany)). Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 2. Order Number DE90004448. Available from NTIS, 
PC A99/MF A01. 

With the decision to reprocess spent fuel the recycling of Pluto- 
nium (Pu) into thermal reactors was concluded in the Federal 
Republic of Germany (FRG), too. A demonstration program was 
started in 1968 in the small PWR and BWR reactors and continued 
up to the end of the seventies. The large-scale technical feasibility 
and the economic use of reprocessed Plutonium has thereby been 
demonstrated. The Plutonium recycling program recommended in 
1981 and has now reached a point where about 50% of the Ger- 
man reactors are using or are intending to insert Mixed-Oxide 
(MOX) fuel elements to their cores on a regular basis to replace up 
to 30% of the normal reload of UO2-fuel. Up to now natural ura- 
nium has been used as base material for the MOX-fuel elements. 
In the future reprocessed uranium may be used for MOX-fuel 
element fabrication. If this latter process is utilized it may be a rec- 
ommendation that U-236 is extracted during reprocessing to avoid 
a devaluation of the recovered U-235. As NTL plays a major role in 
transporting spent fuel to reprocessing or storage plants it is of es- 
sential interest that NTL studies carefully the MOX-fuel element 
parameters. Starting with the manufacturing process and following 
the irradiation history NTL is in a position to perform reliable calcu- 
lations and predictions for the safe handling and transportation of 
spent UO2- and MOX-fuel from the reactors to its eventual destina- 
tion. 


17562  (CONF-890631—Vol.2, pp. 1136-1142) Spent fuel ship- 
ment - An example of compliance assurance in Italy. Orsini, A. 
(ENEA, Rome (italy)); Paganelli, M. Oak Ridge National Lab., TN 
(USA). [1989]. From international symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. in The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 
In 1982 ENEL, the Italian electricity utility, asked the Competent 
Authority to start the decommissioning procedure for the Garigliano 
nuclear power station for economic reasons. The first stage of de- 
commissioning consisted of the removal of the 322 fuel elements 
left in the vessel and in the pond to proceed towards a progressive 
declassification of the nuclear plant and reduce the number of per- 
sonnel required for its future management. For interim storage of 
the fuel elements it was decided to use the pond belonging to the 
former Avogadro reactor at Saluggia in Turin Province, the only 
one in Italy, authorized for the purpose by the Ministry of industry, 
which can take up to 550 fuel elements with a total thermal power 
of under 500 kW. Transport was by road, using the AGN1 container 
of the type B(M) designed specifically to transport up to 7 fuel ele- 
ments from the Trino and Garigliano power stations. As transport 
contractor, ENEL chose a private Italian company from among 
those authorized under the law by the Ministry of Industry and the 
Ministry of Transport to transport fresh and irradiated fuel in Italy. 
This authorization ensures a good level of technical and radiological 
protection knowledge and preparation, checked every two years or 
so by ENEA-DISP inspectors, and also knowledge of security regu- 
lations. For authorization of the transport operation, as provided for 
under IAEA Regulations, the carrier prepared a safety report in 
conformity with Italian regulations and the requirements imposed 
by ENEA-DISP for this exceptional series of shipments made in a 
climate of public opinion unfavorable to the use of nuclear energy. 
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17563 (CONF-890631—Vol.2, pp. 1143-1150) Experience in 
wet tra of irradiated LWR fuels. Gowing, R. (British Nu- 
clear Fuels, pic, Risley (England)). Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

Between 1973 and 1988 British Nuclear Fuels ple and its 
subsidiary company Pacific Nuclear Transport Limited have trans- 
ported more than 570 flask loads of LWR fuel comprising over 
7,000 assemblies, in water-filled Exceliox flasks on 79 sea voyages 
from Japan to the United Kingdom. During these shipments no in- 
cident has adversely affected a flask or its contents, and in every 
shipment the package has performed well within its design mar- 
gins. The object of this paper is to describe how the design 
margins for these flask packages have been met and how the 
designs have been developed to meet new requirements and ad- 
vancing experience. 


17564 (CONF-890631—Vol.2, pp. 1103-1108) Radioactive 
waste transport in the Netherlands. Bakema, U. (Covra N.V., 
Petten (Netherlands)); Codee, H.D.K. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

In the Netherlands radioactive waste is managed by COVRA, the 
Central Organization for Radioactive Waste. This dedicated organi- 
zation has been set up as a joint venture between the major 
radwaste producers in the country and the government. Its only 
task is to execute the radwaste policy of the Dutch government. in 
the governments policy paper with respect to environmental man- 
agement of radioactive waste, it is stipulated that isolation of 
radioactive waste from the biosphere is required as well as the 
control of waste production by means of restrictive use of radioac- 
tive materials. Furthermore, surveillance of the waste-management 
system is needed. This policy is executed as follows: all kinds and 
categories of radwaste generated in the next 50-100 years will be 
stored in a retrievable way, above ground, in an engineered struc- 
ture, this long-term storage, together with a centralized treatment 
facility will be located at one single industrial site, research will be 
performed on final disposal possibilities within the Netherlands or 
within an international framework, COVRA will take care of all the 
wastes produced. 


17565 (CONF-890631—Vol.2, pp. 1115-1122) Development, 
implementation, and experiences of the Swedish spent fuel 
and waste sea transportation system. Gustafsson, B. (Swedish 
Nuclear Fuel and Waste Management Co., Stockholm (Sweden)); 
Dybeck, P.; Pettersson, S. Oak Ridge National Lab., TN (USA). 
[1989]. From International symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 2. 
Order Number DE90004448. Available from NTIS, PC A99/MF A01. 

In Sweden, electrical production from the first commercial nu- 
clear plant commenced in 1972, i.e. 17 years ago. There are now 
12 nuclear reactors in operation, the last two were connected to 
the grid in fall 1985. These 12 reactors produced about 50% of the 
present electrical demand in Sweden. The remaining 50% are 
mainly covered by hydro power stations. The operating record for 
the Swedish reactors has generally been very good. Nevertheles, 
the Swedish parliament has taken a decision, that nuclear power 
shall be phased out from the Swedish system not later than the 
year 2010. Many of them - to use a mild expression-question the 
wisdom of this decision. The efforts in the waste management area 
will, however, be given a continued high priority. The primary re- 
sponsibility for the management of nuclear waste lies with the 
waste producer. In order to achieve a good coordination and an ef- 
fective management the four Swedish nuclear power utilities have 
delegated these responsibilities to the jointly owned Swedish Nu- 
clear Fuel and Waste Management Co., SKB. This means that 
SKB is responsible for measures required for the implementation of 


ERA Vol. 15, No. 7 267 





42 ENGINEERING 
4202 Facilities, Equipment, and Techniques 


the national nuclear waste management program such as planning, 
design, construction and operation of waste facilities including the 
necessary R and D work. The responsibility of the nuclear power 
utilities also includes the financing of the waste management pro- 
gram. A special funding system, controlled by the authorities, has 
been established for this purpose. 


17566 (CONF-890631—Vol.3, pp. 1153-1160) Impact testing 
and analysis for structural code benchmarking. Glass, R.E. 
(Sandia National Labs., Albuquerque, NM (USA)). Oak Ridge Na- 
tional Lab., TN (USA). [1989]. DOE Contract AC04-76DP00789. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 

Sandia Nationai Laboratories, in cooperation with industry and 
other national laboratories, has been benchmarking computer 
codes used to predict the structural, thermal, criticality, and shield- 
ing behavior of radioactive materials packages. The first step in the 
benchmarking of the codes was to develop standard problem sets 
and to compare the results from several codes and users. This 
step for structural analysis codes has been completed as described 
in Structural Code Benchmarking for the Analysis of Impact Re- 
sponse of Nuclear Material Shipping Casks, R.E. Glass, Sandia 
National Laboratories, 1985. The problem set is shown in Fig. 1. 
This problem set exercised the ability of the codes to predict the 
response to end (axisymmetric) and side (plane strain) impacts 
with both elastic and elastic/plastic materials. The results from 
these problems showed that there is good agreement in predicting 
elastic response. Significant differences occurred in predicting 
strains for the elastic/plastic models. An example of the variation in 
predicting plastic behavior is given, which shows the hoop strain as 
a function of time at the impacting end of Model B. These differ- 
ences in predicting plastic strains demonstrated a need for 
benchmark data for a cask-like problem. 


17567 (CONF-890631-Vol.3, pp. 1161-1172) Experimental 
verification of dynamic stress analysis pertormed with DYNA 
3D. Geiser, H. (GNS Geselischaft tuer Nuklear-Service mbH, Es- 
sen (West Germany)); Hueggenberg, R.; Rittscher, D. Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 3. Order Number DE90004449. Available from NTIS, 
PC AQ9/MF A01. 

Full scale drop tests of casks to be licensed as type B(U)- 
packages according to the IAEA-Regulations are in most cases 
necessary because certain specific cask features (i.e. bolts, welds) 
are not easily modeled. However, larger shipping casks can weigh 
up to 100 tons or more. The tests are extremely expensive and 
only a limited number of test facilities exist. If it can be shown that 
computer methods give reliable results for simulated drop tests, the 
number of necessary tests can be reduced. Static and/or one- 
dimensional computer models in most cases do not give satisfying 
results. Since the 3-dimensional dynamic finite element code 
DYNA 3D (developed by LLNL) was made available to them, they 
were interested in showing the possibilities of this powerful tool by 
comparison of measured test results with computed stresses in the 
cask body. For this purpose a series of carefully instrumented drop 
tests with ductile cast iron casks were chosen. 


17568 


(CONF -890631—Vol.3, pp. 1173-1182) A program to 
validate computer codes for container impact analysis. Neil- 
son, AJ. (AEA Technology, Winfrith (England)); Cooper, C.A.; 
Butler, N. Oak Ridge National Lab., TN (USA). [1989]. From Inter- 
national symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 


dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available from NTIS, PC A99/MF A01. 

The detailed analysis of containers during impacts to assess ei- 
ther margins to failure or the consequences of different design 
strategies, requires the use of sophisticated computer codes to 
model the interactions of the various structural components. The 
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combination of plastic deformation, impact and sliding at interfaces 
and dynamic loading effects provides a severe test of both the skill 
of the analyst and the robustness of the computer codes. A pro- 
gram of experiments has been under way at Winfrith since 1987 
using extensively instrumented models to provide data for the vali- 
dation of such codes. Three finite element codes, DYNAS3D, 
HONDO-Ii and ABAQUS, were selected as suitable tools to cover 
the range of conditions expected in typical impacts. The impact ori- 
entation, velocity and instrumentation locations for the experiments 
are specified by pre-test calculations using these codes. Post-test 
analyses using the actual impact orientation and velocities are car- 
ried out as necessary if significant discrepancies are found. 


17569 (CONF-890631—Voi.3, pp. 1183-1189) Some NONSAP 
impact simulations. Rey, J.C. (INVAP S.E., Bariloche (Ar- 
gentina)); Benito, G. Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 

In the design of casks for radioactive materials transportation, 
computer simulation plays an important role. Radiological shielding 
and thermal simulations are very well understood and using them it 
is possible, in some cases, to reach final design. On the other 
hand, impact cask simulations (e.g. 9 m free fall test) are not yet 
accepted and testing of models is currently required to achieve a 
final design. The main reason for this state is that there is not 
enough evidence that the existing impact codes can simulate the 
behavior of a real cask, with complex geometry and different mate- 
rials, under impact. The first impact analyses were of the kind 
energetic balance-dynamic pressure flow. Wilkins and Guinan pub- 
lished an experimental and numerical study of impact of cylinders 
on a rigid boundary that can be used as a benchmark. More re- 
cently, and analyzing this same cylinder impact problem, a study 
sponsored by the Japan Society of Mechanical Engineering by Ya- 
gawa was published, with the purpose of identifying suitable 
techniques to analyze impact problems. Another paper by Key 
complements this study. In this paper the authors present cylinder 
impact simulations using NONSAP. First, they define a problem for 
comparison with Wilkins-Guinan work, secondly they select prob- 
lems to compare with Yagawa et al. and Key works. 


17570 (CONF-890631—Vol.3, pp. 1190-1202) SCANS com- 
puter program for evaluating lead slump and buckling In 
storage and transportation casks. Mok, G.C. (Lawrence Liver- 
more National Lab., CA (USA)); Lo, T.Y.; Witte, M.C.; Chun, R.C. 
Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available from NTIS, PC A99/MF A01. 

SCANS is a computer program developed for the US Nuclear 
Regulatory Commission and the US Department of Energy for 
making confirmatory stress analyses of transportation casks sub- 
mitted for license review. The program, running on IBM PC and 
compatible microcomputers, handles heat transfer, impact, thermal 
and pressure stress analyses. To minimize the need for the users 
familiarity with current licensing regulations and computerized anal- 
ysis techniques, the computer program automatically generates 
and archives the required input and output files based on a mini- 
mum amount of engineering data enter interactively by the user. 
This automated option is for a generic circular cylindrical cask ge- 
ometry to meet the US 10 CFR 71 regulations. The first version of 
this program has been released to the public since January 1989. 
A workshop and a number of papers have been given by the de- 
veloper, Lawrence Livermore National Laboratory concerning the 
methods and applications of this program. This paper describes the 
results of a new development in the impact analysis capability of 
this program not previously reported. Specifically, the paper exam- 
ines the effect of lead slump on the buckling strength of a circular 
cylindrical cask with lead shield. It shows that slumping of the lead 
shield seriously degrades buckling strength. To facilitate the pre- 
sentation of this result, the paper first describes the lead slump 





and buckling phenomena, then highlights SCANS simplified meth- 
ods for the analysis of these phenomena. To confirm the validity of 
these methods, the paper compares SCANS results to those of 
tests and other computer programs. Finally, the validated methods 
are applied to demonstrate the possible effect of lead slump on the 
buckling strength of a typical rail transportation cask. 


17571 (CONF-890631—Vol.3, pp. 1202-1209) Simplified anal- 
ysis computer programs and their adequacy for radioactive 
materials shipping casks. Ikushima, T. (Japan Atomic Energy 
Research Institute, Ibaraki (Japan)); Hode, S. Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th international symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 3. Order Number DE90004449. Available from NTIS, PC 
A99/MF A01. 

In the drop impact analyses for radioactive material shipping 
casks, it has become possible to perform them in detail using inter- 
action evaluation computer programs, such as DYNA2D, DYNAS3D, 
PISCES and HONDO. However, the considerable cost and calcula- 
tion time are necessitated to perform such analysis by these 
computer programs. Therefore simplified computer programs which 
are capable of reducing cost and calculation time are needed to 
perform parametric survey or sensitivity evaluation in designing a 
shipping cask and conducting its safety analysis. To meet the 
above requirements, as shown in Fig. 1, Japan Atomic Energy Re- 
search Institute (JAERI) is now under developing some simplified 
analysis computer programs and Mitsubishi Heavy Industries Ltd., 
(MHI) has already developed them, respectively. In the field of the 
drop impact analysis of shipping casks with shock absorbers, 
simplified computer programs CRUSH and CASH-II have been de- 
veloped in JAERI and MHI, respectively. Both CRUSH and 
CASH-Il, though having some differences in details each other, are 
the static calculation computer programs capable of evaluating the 
maximum acceleration of cask body and the maximum deformation 
of the shock absorber using the Uniaxial Displacement Method 
(UDM) which is an improvement on a conventional theory based 
on the Volumetric Displacement Method (VDM). 


17572 (CONF-890631—Vol.3, pp. 1210-1217) GACAP: A new 
computer code for analysis of symmetric and nonsymmetric 
cask cross sections. Shatoff, H. (General Atomics, San Diego, 
CA (USA)); Koploy, M. Oak Ridge National Lab., TN (USA). [1989]. 
DOE Contract AC07-881D12698. From Intemational symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 3. Order Number DE90004449. Available from NTIS, 
PC A99/MF A01. 

There are a number of different two-dimensional dynamic analy- 
sis methods used for analyzing impacts of nuclear shipping casks. 
The General Atomics Cask Analysis Program (GACAP) Code uses 
the elastic beam treatment of the cask. It has a single axis with 
multiple beams and is limited to small deformations in the beam el- 
ements while going through large rigid body motions of the whole 
cask. There is no damping allowed in the beam elements. All 
inelastic absorption of drop energy takes place in the impact ab- 
sorbers. The calculation is an explicit step-by-step time integration. 
The basic formulation of the code is standard. The code, however, 
has many features which make it useful as a design tool for a vari- 
ety of cask designs. There are also aspects of the code which 
make it easier to analyze a cask design developed at General 
Atomics (GA) in San Diego, California. The GA-4 and GA-9 casks 
have a rounded corner box cross section for which the code calcu- 
lates the properties. The user can input the impact limiter force vs 
deflection tables without regard to order since the code reorders 
them. The GACAP code interpolates in between these tables as 
the cask angle varies during the impacts. The code prints cask 
node motions and beam and limiter loads at user-specified time in- 
tervals. A summary of maximum values is provided at the end of 
the run. Also, code outputs the full energy state information. The 
energy state informs the user of the makeup of the remaining ki- 
netic potential and elastic energy. 
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17573 (CONF-890631—Vol.3, pp. 1218-1225) Development of 
a dynamic finite element computer code for the inelastic anal- 
ysis of cask structures - PRONTO 3D. Taylor, L.M. (Hibbitt, 
Karlsson, and Sorenson, Providence, Ri (USA)); Flanagan, D.P.; 
Attaway, S.W.; Yoshimura, H.R. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

Dynamic analyses of radioactive material packagings require ac- 
curate three-dimensional models of impact and puncture events. 
PRONTO 3D, a three-dimensional transient solid dynamics com- 
puter code, was developed to simulate and analyze impact events 
and associated problems. Examples of impact problems analyzed 
with PRONTO 3D are provided. The analysis of a sphere impacting 
into a deformable flat plate at high velocity demonstrates the 
proper operation of the contact surface (slide line) algorithm in the 
code. An analysis of a generic lead-stainless steel cask impacting 
onto an unyielding rail further demonstrates the utility of the 
contact surface algorithm and the ability to model inelastic defor- 
mations and finite rotations. This paper describes a new, efficient, 
finite element code that, when used by an experienced analyst, 
can help reduce the amount of testing. For problems where testing 
is required, pre-test analyses can maximize the information gained 
from the test, while post-test analyses can help to interpret test re- 
sults. The intent of this paper is to familiarize the reader with the 
capabilities of the new code PRONTO 3D. 


17574 (CONF-890631—Vol.3, pp. 1229-1236) Design aspects 
of plutonium air-transportable packages. Allen, G.C. (Sandia 
National Labs., Albuquerque, NM (USA)); Moya, J.L.; Pierce, J.D.; 
Attaway, S.W. Oak Ridge National Lab., TN (USA). [1989]. DOE 
Contract AC04-76DP00789. From international symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive matenals. Proceed- 
ings: Volume 3. Order Number DE90004449. Available from NTIS, 
PC A99/MF A01. 

Recent worldwide interest in transporting plutonium powders by 
air has created a need for expanding the packaging technology 
base as well as improving their understanding of how plutonium air 
transport (PAT) packagings perform during severe accident tests. 
Historically it has not been possible to establish design rules for in- 
dividual package components because of the complex way parts 
interacted in forming a successful whole unit. Also, computer anal- 
yses were only considered valid for very limited portions of the 
design effort because of large deformations, localized tearing oc- 
curring in the package during accident testing, and extensive use 
of orthotropic materials. Consequently, iterative design and experi- 
mentation has historically been used to develop plutonium 
air-transportable packages. Full-scale prototypes have been tested 
since scaling of packages utilizing wood as an energy absorber 
and thermal insulator has not proven to be very successful. This is 
because the wood grain and dynamic performance of the wood 
during crush do not always scale. The high cost of full-scale testing 
of large packages has certainly hindered obtaining additional data 
and development new designs. The testing criteria for PAT pack- 
ages, as described in the US Nuclear Regulatory Commission's 
Qualification Criteria to Certify a Package for Air Transport of Plu- 
tonium, NUREG-0360, 1978, are summarized. Computer modeling 
techniques have greatly improved over the last ten years, and 
there are some areas of opportunity for future applications to pluto- 
nium air-transportable package design problems. Having developed 
a better understanding of the performance of current packages, 
they have the opportunity to make major improvements in new 
packaging concepts. Each of these areas is explored in further 
depth to establish their impact on design practices for air- 
transportable packages. 


17575 (CONF-890631—Vol.3, pp. 1237-1244) Steel wood 
concept of a plutonium air transport packaging. Verdier, A. 
(Compagnie Generale des Matieres Nucleaires, Velizy (France)); 
Brissier, R. Oak Ridge National Lab., TN (USA). [1989]. From 
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International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 

The CEA CESTA developed for COGEMA a plutonium air trans- 
port packaging project. The Japanese company PNC Power 
Reactor and Nuclear Fuel Development Corporation joined this 
program. The main technical constraints applied by COGEMA to 
the design of the packaging are basically of two kinds: compliance 
with regulations: AIEA type B; USNRC NUREG 0360, impact test 
(130 m/s), puncture test, kerosene fire test during one hour 
(among the test series). These regulations make the qualification of 
packagings for air transport of plutonium conditional on various se- 
quential and individual tests designed to assess three parameters: 
containment, external radiation level and subcriticality. 


17576 (CONF-890631—Vol.3, pp. 1245-1253) Design of a 
new air-transportable plutonium container. Thomas, A.B. 
(British Nuclear Fuels, pic, Risley (England)); Carr, M. Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 3. Order Number DE90004449. Available from NTIS, 
PC AS9/MF A01. 

Transport of Plutonium arising from reprocessing plants and the 
transport of fresh fuel, mixed plutonium and uranium oxide (MOX) 
and fast breeder reactor (FBR), to nuclear power plants plays an 
essential part in the nuclear fuel cycle. The need for a new con- 
tainer to serve the Company Thermal Oxide Reprocessing Plant 
(THORP) was identified in 1979. Two key requirements were that it 
should have the capability to be loaded remotely and strong 
enough to meet anticipated additional regulatory requirements. |n 
1983 the decision was taken to design the container to meet the 
US NUREG requirements so as not to restrict the containers use in 
international transports. Initially a 4-channel, 12-can design was 
considered but this proved to be too large and heavy for the envis- 
aged transports and also the designers were of the opinion that the 
high impact test would be too demanding on such a container. Ac- 
cordingly the 1680 design was adopted, the 4 channel, 8-can 
specification giving a payload of around 50kg plutonium dioxide. 
From an early stage in the development program the 1680 was 
thus designed to meet the IAEA requirements and, with a shock 
absorber, to be inherently strong enough to meet the NUREG re- 
quirements. 


17577 (CONF-890631—Vol.3, pp. 1254-1261) An analysis of 
the background and development of regulations for the air 
transport of plutonium in the USA. McClure, J.D. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)); Luna, R.E. Oak Ridge 
National Lab., TN (USA). [1989]. DOE Contract AC04-76DP00789. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 

On August 9, 1975, the US Congress passed Public Law 94-79 
which imposed a prohibition on the air transport of plutonium until 
the US Nuclear Regulatory Commission (NRC) developed and 
tested a packaging that would not rupture under the crash and 
blast testing equivalent to the crash and expiosion of a high-flying 
aircraft. The exact test of the amendment to Public Law 94-79, the 
NRC funding authorization bill, is as follows: The Nuclear Regula- 
tory Commission shall not license any shipments by air transport of 
plutonium in any form, whether exports, or domestic shipments; 
provided, however, that any plutonium in any form contained in a 
medical device designed for individual human application is not 
subject to this restriction. This restriction shall be in force until the 
Nuclear Regulatory Commission has certified to the Joint Commit- 
tee on Atomic Energy of the Congress that a safe container has 
been developed and tested which will not rupture under crash and 
biast-testing equivalent to the crash and explosion of a high-flying 
aircraft. 
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17578 (CONF-890631—Vol.3, pp. 1262-1269) Plutonium 
transport by air - The role of enhanced severity package tests 
in regulation. Appleton, P.R. (Atomic Energy Authority, Culcheth 
(England)); Brown, M.L. Oak Ridge National Lab., TN (USA). 
[1989]. From International symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

The UK legislation to ensure the safe transport of radioactive 
materials (ram) closely reflects the IAEA Transport Regulations 
(IAEA) including the certification of packages essentially indepen- 
dent of transport mode. However, this has recently been called into 
question due to the proposed increase in frequency of flights of 
plutonium following the operation of the THORP (Thermal Oxide 
ReProcessing) Plant at Sellafield. A 1986 UK House of Commons 
committee report questioned the safety of the air transport of 
radioactive materials, and plutonium in particular. The uncertain sit- 
uation is exacerbated by the significant differences between the 
IAEA and USA NUREG Regulations (US Nuclear Regulatory Com- 
mission). Considerations of this type led the UK Advisory 
Committee on the Safe transport of Radioactive Materials, set up 
to advise the Secretary of State for Transport, to review the air 
transport of plutonium. The review concluded, inter alia, that the 
risk of health detriment to people in the UK from the air transport 
of radioactive materials is extremely remote and acceptable. It also 
suggested that some tightening of the IAEA Transport Regulations 
may be appropriate in the context of increased numbers of ship- 
ments in the future, and welcomed BNFL's actions in designing 
and testing packages to meet exceptionally severe accident condi- 
tions. At the request of ACTRAM, the UK Department of Transport 
identified the issue for inclusion in the IAEA Continuous Review of 
the transport Regulations. Other Member states expressed concern 
and an IAEA review is now underway. 


17579 (CONF-890631—Vol.3, pp. 1270-1277) An analysis of 
severe air transport accidents. McClure, J.D. (Sandia National 
Labs., Albuquerque, NM (USA)); Luna, R.E. Oak Ridge National 
Lab., TN (USA). [1989]. DOE Contract AC04-76DP00789. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 

The objective of this paper is to analyze the severity of aircraft 
accidents that may involve the air transport of radioactive materials 
(RAM). One of the basic aims of this paper is to provide a numeri- 
cal description of the severity of aircraft transport accidents so that 
the accident severity can be compared with the accident perfor- 
mance standards that are specified in IAEA Safety Series 6, the 
international packaging standards for the safe movement of RAM. 
The existing packaging regulations in most countries embrace the 
packaging standards developed by the IAEA. Historically, the pack- 
aging standards for Type B packages have been independent of 
the transport mode. That is, if the shipment occurs in a certified 
packaging, then the shipment can take place by any transport 
mode. In 1975, a legislative action occurred in the US Congress 
which led to the development of a package designed specifically for 
the air transport of plutonium. Changes were subsequently made to 
the US packaging regulations in 10CFR71 to incorporate the pluto- 
nium air transport performance standards. These standards were 
used to certify the air transport package for plutonium which is 
commonly referred to as PAT-1 (US NRC). The PAT-1 was certified 
by the US Nucler Regulatory Commission in September 1978. 


17580 (CONF-890631-Vol.3, pp. 1278-1287) A regulatory 
approach to the safe transport of plutonium by air. Hubert, P. 
(Centre d’etude sur l’Evaluation de la Protection dans le domaine 
Nucleaire, Fontenay-aux-Roses (France)); Pages, P.; Devillers, C.; 
Ringot, C.; Tomachewsky, E.G. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 





The safety of the transport of radioactive material presenting a 
high level of potential danger is based upon several lines of de- 
fense, a principle widely applied in nuclear safety: reliability of the 
conveyance, which partially conditions the probability of an acci- 
dent, package design, which ensures safety functions are fulfilled 
in case of an accident, emergency planning to protect the public 
and the environment, should package be damaged in an accident. 
In the case of air transport, a strict application of regulatory 
requirements, as laid down by the International Civil Aviation Orga- 
nization (ICAO), following IAEA recommendations, does not ensure 
that the second line of defense, the package design, is efficient 
enough. This is because the safety standards used for multimodal 
approval of package designs cover only a small fraction of condi- 
tions likely to be encountered in an aircraft accident. However, risk 
assessment studies based upon worldwide statistics on aircraft 
crashes result in risk estimates lower than those corresponding to 
other transport modes. In spite of these satisfactory results, the low 
level of confidence formally attached to the package design, for air 
transport, cannot but lead to difficulties. Such difficulties, associ- 
ated with the irrelevancy of the regulatory approval of package 
designs according to present safety standards, have already found 
expression in divergencies among various concerned countries as 
regards their approach to the question of air transport of radioac- 
tive material. Moreover, a substantial release of radioactive 
substances cannot be excluded in case of an aircraft crash; the ca- 
pacity of the various interested countries to cope with a possible 
accident, with serious radiological consequences, in a wide variety 
of possible situations, is therefore in question. 


17581 (CONF-890631-Vol.3, pp. 1291-1299) The TK-C30 
compound unit for the transport of spent fuel assemblies trom 
WWER-440 type nuclear reactors. Diersch, R. (Brennstoffinstitut 
Freiberg (West Germany)); Milde, G.; Standke, S.; Weiss, M.; 
Linke, U.; Butler, S. Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 

Brennstoffinstitut Freiberg (Freiberg Fuel Research Institute) has 
developed a shipping cask with a capacity of 54 spent fuel assem- 
blies from WWER-440 type pressurized water reactors. This cask, 
known as C30, consists of a 320 mm thick solid cylindrical shell 
made of a higher-strength weldable structural steel (H52-3N). It is 
closed with a lid of the same thickness by means of bolts. The 
cask has a diameter of approx. 2 m and a height of approx. 4m. Its 
total weight is 85,000 kg, contents included. The cask is fabricated 
out of three forgings, which are welded together over the entire 
wall length, and provided with fins all around in order to dissipate 
heat and diminish impact forces. A special rail car is used for 
transporting the cask. For this shipping cask, compliance with the 
Type B package requirements laid down in the IAEA recommenda- 
tions (1) had to be proved. 


17582 (CONF-890631—Vol.3, pp. 1300-1307) Mk A2 AGR Ir- 
radiated fuel transport flask - A new UK flask design. Blythe, 
R.A. (Central Electricity Generating Board, Barnwood (England)); 
Wood, L.A. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th intemational symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 

The transport of irradiated fuel from the UKs Advanced Gas 
Cooled Reactors to the reprocessing plant at Sellafield has, up to 
now, been undertaken using a composite lead in steel cuboid flask 
fitted with a detachable aluminum shock absorber. The 
commissioning of further AGR power stations necessitated the pro- 
curement of additional transport flasks and the opportunity was 
taken, by the CEGB, in line with their policy of continuous review 
to reassess the existing design against the need to produce a flask 
which would be acceptable for continued operation for the next 25- 
30 years. The design philosophy adopted was to meet the 1985 
IAEA Regulations with the inclusion of cost effective margins as an 
insurance against possible changes in the Regulations which might 
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occur during the lifetime of the design. Additionally, the response 
of the flask to possible real accident scenarios applicable to the 
method of transport used in the UK, provided an input to the 
design concept as did the need to adopt the ALARP concept appii- 
cable to radiation dose rates experienced during on site handling. 


17583 (CONF-890631—Vol.3, pp. 1308-1315) Development of 
a PIE-fuel shipping cask (MSF-I). Ohashi, M. (Mitsubishi Heavy 
industries, Ltd., Kobe (Japan)); Kanazawa, H.; Ohsono, K.; Irino, 
M.; Asada, K. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 

Mitsubishi Heavy Industries, Ltd. (MHI) recently developed a PIE 
(Post Irradiation Examination)-fuel shipping cask (MSF-l). The ob- 
jective of the development of the MSF-i cask was to provide a 
cask usable for transporting irradiated fuel from a nuclear power 
plant to a PIE facility or from there to a reprocessing facility. MHI 
began the development work in 1982 and obtained the license ap- 
proval for the cask from the Japanese competent authority (STA) in 
1986. The MSF-I cask is able to transport not only regular fuel but 
also leak fuel, for both the cases, in the form of either an intact 
fuel assembly or disassembled fuel rods. The MSF-| cask was de- 
signed in consideration of the following: capability of leak fuel 
transport; capability of high burnup fuel transport after a short cool- 
ing time; capability of APWR (Advanced-PWR) fuel transport. 


17584 (CONF-890631—Vol.3, pp. 1316-1323) Developmeni of 
the nuclear ship MUTSU spent fuel shipping cask. Ishizuka, M. 
(Japan Atomic Energy Research Institute, Tokyo (Japan)); Umeda, 
M.; Nawata, Y.; Sato, H.; Honami, M.; Nomura, T.; Ohashi, M.; Hi- 
gashino, A. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. in 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 

After the planned trial voyage (4700 MWD/MTV) of the nuclear 
ship MUTSU in 1990, her spent fuel assemblies, initially made of 
two types of enriched UO. (3.2wt% and 4.4wt%), will be trans- 
ferred to the reprocessing plant soon after cooling down in the ship 
reactor for more than one year. For transportation, the MUTSU 
spent fuel shipping casks will be used. Prior to transportation to the 
reprocessing plant, the cooled spent fuel assemblies will be re- 
moved from the reactor to the shipping casks and housed at the 
spent fuel storage facility on site. in designing the MUTSU spent 
fuel shipping cask, considerations were given to make the leak- 
tightness and integrity of the cask confirmable during storage. The 
development of the cask and the storage function demonstration 
test were performed by Japan Atomic Energy Research institute 
(JAERI) and Mitsubishi Heavy Industries, Ltd. (MHI). One prototype 
cask for the storage demonstration test and licensed thirty-five 
casks were manufactured between 1987 and 1988. 


17585 (CONF-890631-Vol.3, pp. 1324-1333) Spent fuel ac- 
ceptance for transport and reprocessing. Pretesacque, P. 
(Compagnie Generale des Matieres Nucleaires, Velizy (France)); 
Corny, F. Oak Ridge National Lab., TN (USA). [1989]. From Inter- 
national symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available from NTIS, PC A99/MF A01. 

For several years COGEMA has served 82 reactors 32 cus- 
tomers in 7 countries. They established criteria for acceptance of 
spent fuels for transport. These include decay heat, irradiation, crit- 
icality, handling, fuel rod distribution, fuel soundness, and cruds 
deposit. 


17586 (CONF-890631—Vol.3, pp. 1334-1342) Inservice in- 

lon and maintenance of tra casks at the CLAB 
facility in Sweden. Dybeck, P. (Swedish Nuclear Fuel and Waste 
Management Co., Stockholm (Sweden)); Gustafsson, B.; Frykman, 
S. Oak Ridge National Lab., TN (USA). [1989]. From Intemational 
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symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available from NTIS, PC A99/MF A01. 

In Sweden 12 nuclear reactors are now in operation. The reac- 
tors produce around 250 tons of spent fuel and 2000 m® of reactor 
waste every year. For the management and disposal of the ra- 
dioactive waste the Swedish nuclear utilities have assigned to 
SKB, Swedish Nuclear Fuel and Waste Management Co., to de- 
velop, build and operate facilities and systems for this purpose. 
Today SKB is operating the Central Intermediate Storage for Spent 
Fuel, CLAB, at Oskarshamn and the final storage for reactor 
waste, SFR, at Forsmark. For the transportation of the fuel and 
waste from the reactor plants to CLAB and SFR, SKB has de- 
signed and built an integrated sea transportation system (ISTS) 
consisting of the special ship M/S Sigyn, terminal vehicles, trans- 
port frames and transport casks. 


17587 (CONF-890631-Vol.3, pp. 1343-1351) EDF, a utility 
and its own needs in the field of transport of nuclear materi- 
als. Gouin, P. (Electricite de France, Paris (France)); Mignot, E.; 
Hoang, L.P. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 

As one of the most important producers of nuclear electricity in 
the world, EDF is concerned by all the aspects of the transport of 
nuclear materials and more particularly by those related to the nu- 
clear fuel cycle. EDF is not itself a specialist in this field and most 
of the transports along the nuclear fuel cycle is done for their own 
account by their usual partners such as COGEMA or TRANSNU- 
CLEAIRE. Since the beginning of the French nuclear program, 
they have generally used for these transports casks that already 
exist on the market and which were well suited to their needs. 
Nevertheless, new and specific needs appeared during the 
progress of their nuclear program and have lead them to: study 
and build new casks or packages, use existing casks for new pur- 
poses, develop a device for the measurement of fuel assemblies 
burn up, develop a software to optimize the evacuation of irradi- 
ated fuel for reprocessing. The purpose of this paper is to describe 
these realization but as a preliminary, they will present briefly the 
importance of the transport of nuclear materials for EDF. 


17588 (CONF-890631—Vol.3, pp. 1352-1359) Inservice 
behavior of irradiated fuel transport flasks. Lazarevitch, S. (Co- 
gema Transport and Maintenance Section, La Hague (France)); 
Chardin, J.; Lacheteau, H. Oak Ridge National Lab., TN (USA). 
[1989]. From international symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

The AIEA Regulation for the Safe Transport of radioactive Mate- 
rial foresee some strong requirements regarding flask maintenance 
and associated Quality Assurance; it is especially mentioned that 
the packagings must continue to comply with all relevant require- 
ments and specifications, even after repeated use. This instruction 
is rather imprecise and hard because it does not give any indica- 
tion regarding a possible deviation in comparison with manufacture. 
Nevertheless, in Service, the notion of Maintenance has been im- 
plemented with the following definition: All operations carried out 
on flask in view to recover its manufacture characteristics or, be- 
yond a certain amount of tolerable wear, to measure the margin 
with regards to these. In practice, the Responsible for the Mainte- 
nance is concerned with the following considerations: the nature of 
detrimental effects which may occur on flask components, the 
adaptation of maintenance criteria to these effects, the maximum 
admissible associated defects, the evaluation of every defect be- 
havior, especially its increase versus time or other parameter. The 
present document intends to give one practical approach of the an- 
swer to the questions raised above. This approach is gained from 
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experience relevant to the maintenance of Irradiated Fuel Trans- 
port Flasks carried out by the COGEMA Company for many years 
in a special Facility located in the LA HAGUE REPROCESSING 
PLANT. 


17589 (CONF-890631—Vol.3, pp. 1363-1365) Optimization of 
irradiated fuel transport and handling achieved by training of 
nuclear power station operators. Gerard, A.T. (Cogema, La 
Hague (France)); Lazarevitch, S.; Auchapt, A. Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th international symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 3. Order Number DE90004449. Available from NTIS, PC 
A9S/MF A01. 

On account of the risks relevant to irradiated fuel transport 
between the nuclear power station and the reprocessing plant, CO- 
GEMA and the French Electricity Board have always given their 
strictest attention to the irradiated fuel transport regulations. That is 
why COGEMA and the French Electricity Board have jointly worked 
out a training course for both nuclear power station operators and 
executives for the French Electricity Board whose target is to im- 
prove the loading operation quality. The authors therefore plan to 
increase these men’s performance through a better understanding 
of technical unloading orders and of constraints relevant to flasks. 
The objective is to make people understand the whole loading op- 
eration concept: the reason and the consequences of the different 
flask loading operation, and not only the way to do it. The training 
course develops the following points: Make people understand: the 
reprocessing technology and proceedings, the irradiated fuel trans- 
port regulations, the flask technology and maintenance; Make 
people execute some routine maintenance operations on flasks 
which may occasionally by useful in nuclear power stations; Make 
people meet COGEMA specialists to exchange their know-how and 
to sensitize them to the specific problems of the reprocessing 
plant. This training course takes place at La Hague plant and lasts 
eight consecutive half-days for groups of ten to twelve people. 


17590 (CONF-890631—Vol.3, pp. 1366-1376) Tracking of nu- 
clear shipments with automatic vehicle location systems. 
Colhoun, C.J.K. (NUKEM GmbH, Hanau (West Germany)). Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 3. Order Number DE90004449. 
Available from NTIS, PC A99/MF A01. 

A complete Automatic Vehicle Location System (AVL) consists of 
three main elements: (1) the location sensor in the vehicle, this de- 
vice constantly determines the coordinates of the vehicles position; 
(2) the radio link between vehicle and central base; (3) the data 
processing and display in the central base. For all three elements 
there are several solutions. The optimal combination of the different 
techniques depends on the requirements of the special application. 


17591 (CONF-890631—Vol.3, pp. 1377-1384) The need and 
necessity for the M/S Sigyns advanced communication and 
navigation systems, adapted for marine transport of radioac 
tive materials. Josefson, J. (Rederiaktiebolaget Gotland, Visby 
(Sweden)); Gustafsson, B.; Dybeck, P. Oak Ridge National Lab., 
TN (USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

As far back as 1978, the Swedish Nuclear Fuel and Waste Man- 
agement Co., SKB, decided to design and develop an integrated 
marine transport system, ISTS, a system that would meet the 
transportation needs of the Swedish nuclear power plants for the 
present and for the future, a system that would satisfy all the re- 
quirements and expectations that the principals, public authorities 
and the general public could have in respect of SKB. The system 
as conceived was at that time, and is still today, unique. Despite 
the fact that the highest safety standards were applied, it was com- 
pleted, though not entirely finalized, in 1982. Pending completion of 





the central interim storage facility for spent fuel, CLAB, some ship- 
ments were sent during the years 1983-1984 to the reprocessing 
plant at La Hague in France, but from the summer of 1985, when 
CLAB was ready for operation, the fuel shipments have mainly 
been to Swedish facilities. Since the final repository for low- and 
intermediate-level waste was commissioned in the spring of 1988, 
the entire transportation system has been finished and operation. 
The ISTS consists of a specially designed ship, M/S Sigyn, ten 
transport casks for spent fuel, two casks for core components and 
five terminal vehicles for local transport at CLAB, reactor sites and 
SFR. Specially designed containers are used for the transport of 
reactor waste from the reactor sites to SFR. The ISTS is now in 
routine operation with about 30 trips with M/S Sigyn every year. On 
the average, 15 of these are used for fuel and the rest for ILW 
container shipments. 


17592 (CONF-890631—Vol.3, pp. 1385-1392) TRANSCOM: 
The future is now. Driscoll, K.L. (Analysas Corp., Oak Ridge, TN 
(USA)); Hurley, J.D.; Harmon, L.H. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

All across the nation there is growing interest in the transport of 
materials. The issues of interest vary from finding more efficient 
ways to use transportation fleets to improving emergency plans for 
responding to situations involving potentially harmful materials. 
Shippers are looking for more efficient ways to keep track of their 
vehicles and cargo. CB radios, cellular or mobile phones, and 
roadside pay phones are quickly becoming outdated as the primary 
means of communicating with the home base. Recent trade jour- 
nals, major newspapers, and transportation magazines report 
major trucking firms are purchasing tracking and satellite communi- 
cations systems for this purpose. As reported in the Philadelphia 
Inquirer, High-tech space age gear is being installed in 18 wheel- 
ers to keep truckers in constant contact with their terminals and 
dispatchers while traveling the long, lonesome highway. There is 
growing interest at the State and local government level in the 
movement of radioactive materials across State boundaries. As a 
result, local government agencies are in search of better ways to 
prepare for and respond to emergency situations where the health 
or welfare of the public is perceived to be at risk. Better prepara- 
tion requires prior knowledge of radioactive material shipments 
through the State, knowledge of the routes to be taken, and the 
ability to pinpoint the location of such shipments whenever neces- 
sary. For certain radioactive material shipments (e.g., High-level 
waste and Spent Fuel), the Nuclear Waste Policy Act (NWPA) of 
1982 directs DOE to work in tandem with the States to resolve the 
sensitive issues of transportation. 


17593 (CONF-890631—Vol.3, pp. 1393-1397) Transportation 
safety through regulatory compliance training is the key to 
success. Carnes, N. (Science Applications International Corp., 
Oak Ridge, TN (USA)); Stancell, D.; Willaford, D.; Blalock, L. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 3. Order Number DE90004449. 
Available from NTIS, PC A99/MF A01. 

The US Department of Energy (DOE) has a strong commitment 
to ensure the safe and efficient transportation of hazardous 
materials, and achieves this goal through compliance with the reg- 
ulations. DOEs commitment to excellence in this area is reflected 
by the Transportation Management Divisions support of compliance 
training workshops for DOE/DOE contractor personnel. Training is 
the key to compliance. This paper will address the current compli- 
ance training program, and new initiatives by DOE. 


17594 (CONF-890631—Vol.3, pp. 1398-1404) StateGEN/ 
StateNET - A structured method to perform route compar- 
isons. Cashwell, J.W. (Sandia National Labs., Albuquerque, NM 
(USA)); Erickson, C.M. Oak Ridge National Lab., TN (USA). 
[1989]. DOE Contract AC04-76DP00789. From Intemational sym- 
posium on packaging and transportation of radioactive materials; 
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Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 3. Order Number DE90004449. 
Available from NTIS, PC A9S/MF A01. 

StateGEN/StateNET is a modeling structure and routing algo- 
rithm designed expressly to address the needs of state and local 
governments to perform analyses of routing alternatives. State- 
GEN/StateNET is designed to permit the user to construct a 
network and assign attributes of interest to the network on a per- 
sonal computer (PC). The completed network is then transferred 
via a modem to the TRANSNET system and the preferred route is 
determined based upon attribute weights assigned by the user. 
This modeling structure permits the state or local government to 
perform a routing analysis, such as that required by the US De- 
partment of Transportation (DOT) for Highway Route-Controlled 
Quantity shipments of radioactive materials, with a minimum of re- 
sources. StateGEN/StateNET provides a computerized version of 
the DOT guidelines or allows the user to structure their own 
network parameters. Sandia National Laboratories (SNL) is the De- 
partment of Energy (DOE) lead organization for transportation 
research and development. The DOE Office of Defense Programs 
has been the prime sponsor of development of models and associ- 
ated databases used to analyze the impacts of the transportation 
of radioactive materials. The routing algorithms used in StateGEN/ 
StateNET were based on the existing models on TRANSNET, a 
system which was developed to enable outside users to access 
analytical codes and associated data developed for the DOE. 


17595 (CONF-890631—Vol.3, pp. 1405-1412) Emergency re- 
sponse arrangements for the transport of irradiated nuclear 
tuel from Japan to Europe. Cheshire, R.D. (British Nuclear Fuels, 
pic, Risley (England)); Lee, G.; Williams, L.P. Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th international symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 3. Order Number DE90004449. Available from NTIS, PC 
AS9/MF A01. 

Pacific Nuclear Transport Ltd. (PNTL) a subsidiary of British Nu- 
clear Fuels pic (BNFL) was established in 1975 to transport 
irradiated nuclear fuel from Japanese nuclear power stations to re- 
processing plants in Europe. BNFL owns 623% of the PNTL 
shares with the remainder being held by Japanese and French 
companies. PNTL owns and operates its own fleet of five purpose 
built ships specially designed for the transport of irradiated fuel 
flasks: the Pacific Swan, Pacific Crane, Pacific Teal, Pacific Sand- 
piper and Pacific Pintail. The 33,000 mile round trip to Japan 
begins and ends at BNFLs Marine Terminal at Barrow in Cumbria. 
The flasks are off-loaded directly from the ships to BNFL owned 
rail wagons and are then transported by rail to Sellafield. While the 
probability of a serious flask incident involving the release of ra- 
dioactivity is very small it is nevertheless important to plan for such 
an emergency. Indeed the International Atomic Energy Agency 
Regulations require that such plans be established. This paper de- 
scribes the BNFL/PNTL emergency response arrangements. 


17596 (CONF-890631—Vol.3, pp. 1413-1424) Experience and 
prospects of WWER-1000 reactor spent fue! transport. Kon- 
dratyev, A.N. (All-Union Project and Research Institute of Complex 
Power Technology, Leningrad (USSR)); Yershov, V.N.; Kozlov, 
Yu.V.; Kosarev, Yu.A.; llyin, Yu.V.; Pavlov, M.S. Oak Ridge Na- 
tional Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 3. Order Number DE90004449. Available from NTIS, 
PC A99/MF A01. 

The paper deals with the USSR experience in shipping the com- 
mercial WWER-1000 reactor spent fuel in TK-10 and TK-13 casks. 
The cask designs, their basic characteristics and the WWER-1000 
spent fuel features are described. An example of calculational/ 
experimental approach in the design of a basket (one of the most 
important components) for spent fuel assembly (SFA) accommoda- 
tion in a cask is given. The main problems of future development 
works are presented in brief. A concept of development of nuclear 
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power industry with the closed fuel cycle is assumed in the Soviet 
Union, hence the spent nuclear fuel is to be transported from 
NPPs to reprocessing plants. To transport WWER-1000 spent fuel, 
the casks of two types were developed. These are: a pilot TK-10 
cask of 3t capacity in fuel; a commercial TK-13 cask of ~6t capac- 
ity in fuel. The pilot TK-10 cask is thick-walled (360mm) cylindrical 
vessel manufactured of steel shells and a bottom welded to each 
other. The material of the body is carbon steel. There is a steel 
jacket on the outer side of the cask body and at 120 mm distance 
off the bottom. On its cylindrical part between the jacket and the 
body there are T-shaped circular ribs acting as shock-absorbers. 
The space between the jacket and the body is filled with ethylene 
glycol solution of 65°C crystallization temperature, which functions 
as a neutron shielding. The TK-10 cask coolant is water or air (ni- 
trogen) at minor excess pressure resulted from FA heatup after the 
cask sealing. 


17597 (CONF-890631-Vol.3, pp. 1427-1434) Effect of lead 
shielding on cask pin puncture. Wells, A.H. (Nuclear Assurance 
Corp., Norcross, GA (USA)); Liu, T.L.; Chuang, C.; Ball, L.W. Oak 
Ridge National Lab., TN (USA). [1989]. DOE Contract AC07- 
881D12702. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available trom NTIS, PC A99/MF A01. 

The overall weight of a spent-fuel transport cask is minimized 
when its gamma shield consists of depleted uranium only; how- 
ever, because of its high modulus of elasticity, a gamma shield of 
depleted uranium only, may not meet the 10 CFR 71 puncture re- 
quirements. The hypothetical accident puncture load is that load 
which is sustained by the cask when it drops from a 40-inch height 
onto a 6-inch diameter mild steel bar. This concern prompted in- 
vestigation of hybrid gamma shields consisting of an outer layer of 
lead with an inner layer of depleted uranium; these gamma shield 
were assumed to be sandwiched between two stainless steel 
shelis. The outer steel shell is permitted to plastically deform dur- 
ing a puncture event; however, if only depleted uranium is present, 
the puncture forces are transmitted through the depleted uranium 
and a permanent dimple in the inner containment shell may result. 
A shell of lead outside the depleted uranium shell acts as a shock 
absorber, diffusing the concentrated load of the pin. The purpose 
of this study was to determine the optimum thickness combination 
of a multiwall, depleted uranium/lead gamma shield for a spent-fuel 
transportation cask. Since depleted uranium is a more effective 
gamma shield than lead, the optimum gamma shield design will be 
composed primarily of depleted uranium with a minimum thickness 
of lead backing the outer shell. The lead thickness must be suffi- 
cient to alleviate regulatory concerns associated with the assumed 
strength of the depleted uranium shell. 


17598 (CONF-890631—Vol.3, pp. 1451-1459) Puncture evalu- 
ation of Shippingport package. Lo, T.Y. (Lawrence Livermore 
National Lab., CA (USA)). Oak Ridge National Lab., TN (USA). 
[1989]. DOE Contract W-7405-ENG-48. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 3. Order Number DE90004449. 
Available from NTIS, PC A99/MF A01. 

The Shippingport Atomic Power Station in Shippingport, Pennsyl- 
vania, is being decommissioned and dismantled by the Department 
of Energy (DOE) to return the government-leased property in a 
radiologically safe condition to its owner, the Duquesne Light Com- 
pany. Most of the radioactive material inside the reactor pressure 
vessel (RPV) was removed and transported to the DOE Hanford 
Reservation in Richland, Washington, for burial. The integral reac- 
tor pressure vessel and neutron shield tank (NST) was filled with a 
lightweight concrete to form a transport package. The package 
weighs 850 tons and is 17.5 ft in diameter and 43 ft in length. Al- 
though this package can be classified as a category Il package 
based on its aggregate radioactivity of 16,000 + 3,000 Ci, it was 
evaluated to the requirements of title 10 Code of Federal Regula- 
tions Part 71 (10 CFR 71). A puncture evaluation is required under 
Section 71.73 of the Code. The main concern about puncture of 
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the Shippingport package is the integrity of the RPV. The NST and 
the concrete between the RPV and NST are considered to be sac- 
rificial material for additional protection of the radioactive material 
inside the RPV. Hence a finite element analysis using the LLNL 
computer code DYNA2D was performed to evaluate the RPV. En- 
gineering judgment indicates that it is unlikely that a puncture pin 
of 6 in in diameter can puncture a steel shell with a minimum thick- 
ness of 6 in. This paper demonstrates that puncture of RPV indeed 
will not occur. The study used a puncture evaluation method for 
shipping casks described in a report for the US Nuclear Regulatory 
Commission. 


17599 (CONF-890631—Vol.3, pp. 1460-1466) Containers 
analysis code of zero order (CACOO) - A basic design system 
for Type B packages. Gaspar, C. (INVAP S.E., Bariloche (Ar- 
gentina)); Benito, G.; Rey, J.C. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

Very frequently, the principal issues that have to be assessed in 
the design of a type B(U) package are radiation shielding and eval- 
uation of mechanical and thermal test effects. Thermal behavior 
during normal transport conditions has also to be considered when 
the material must dissipate high thermal power. If the transported 
material is fissile it should be assured that it remains subcritical 
during transport. The containment of radioactive material must al- 
ways be assured. In some cases this requires considerable effort. 
Usually these different design issues are very closely coupled. This 
coupling does not permit independent consideration. Also, some is- 
sues are competitive and generate conflicting design criteria. Given 
the goal of meeting pertinent transport regulations at a reasonable 
cost, all design-relevant issues must be balanced in order to obtain 
a good design. For each design-relevant issue there exists a num- 
ber of methods of varying efficiency and cost, which can be used 
to define the key parameters of those particular issues. The overall 
design methodology must taken into account interactions between 
parameters of different issues. CACOO is a system that integrates 
all design relevant issues and their interactions. The system con- 
sists of different modules, each one oriented to a different design 
issue. The modules are related by a control structure that enables 
sequentation or iteration during design in a fast and simple man- 
ner. Modules can easily be replaced or added, so the system can 
be updated or adapted to new design problems. The system was 
designed for use in factibility analysis, cost estimation, conceptual 
design and initial stages of basic design of type B(U) packages. To 
accomplish those ends, simple, fast and conservative methods are 
used. 


17600 (CONF-890631—Vol.3, pp. 1467-1474) Qualification of 
a corrosion-protection coating system for transport and stor- 
age casks: Requirement and results. Laug, R. (NUKEM GmbH, 
Alzenau (West Germany)); Polimann, E.; Siegert, W. Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 3. Order Number DE90004449. Available from NTIS, 
PC A99/MF A01. 

In the FRG, the storage of spent fuel in transport/storage casks 
is a relatively expensive solution. Cost-reducing manufacturing 
methods are highly desirable, in order to retain competitiveness. 
The spent fuel is stored in these casks in dry condition under an 
inert gas atmosphere for several years. For this reason, the re- 
quirements made on a corrosion-protection coating for the inner 
cavity must be appropriate to the average level of operating loads. 
Expensive overlay-welding of stainless steel lining are to be re- 
placed by cheaper technology. 


17601 (CONF-890631—Vol.3, pp. 1475-1482) Method for 
evaluating leaching trom LSA-Ill material. Abe, H. (Central Re- 
search Institute of Electric Power Industry, Tokyo (Japan)); Satoh, 
K.; Ozaki, S.; Watabe, N.; lida, T.; Akamatsu, H. Oak Ridge Na- 
tional Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 





DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 3. Order Number DE90004449. Available from NTIS, 
PC A99/MF A01. 

The IAEA transport regulations are scheduled to be introduced in 
Japan. New regulations are supposed to be set forth for low 
specific activity (LSA) material and industrial packaging (IP) as so- 
lidified concentrated waste water should correspond to the LSA 
material. Solidified concentrated waste water should be transported 
in accordance with the new transport regulations which reflect the 
IAEA transport regulations. As one of the regulations for LSA 
material, the leaching test for LSA-IIl materials states that the ra- 
dioactive loss due to leaching without the packaging should not 
exceed 0.1 Ap when left in the water for 7 days. This test method 
is called Transport regulations hereafter. Since the test had not 
been conducted in Japan before now, there was no available data. 
Consequently, it is necessary to make an assessment on whether 
the current solidified concentrated waste water can satisfy the 
leaching amount of radioactive nuclide specified in the IAEA trans- 
port regulations. If the test is performed in accordance with the 
IAEA transport regulations, however, it is necessary to measure 
the amount of radioactive nuclide actually leached from the solidi- 
fied concentrated waste water. Since the solidified concentrated 
waste water is put in a drum cam, it is necessary to prepare large- 
scale hot test equipment. In this study, therefore, the leaching test 
was conducted on the solidified concentrated waste water to pro- 
pose the means of a leaching assessment which can be conducted 
with ordinary equipment to evaluate the leaching for assessment of 
the adaptability to IAEA transport regulations. In addition, the 
leaching test was performed in accordance with the IAEA method 
to examine the co-relation between the transport regulations and 
the IAEA method. Many test results have been reported for the 
IAEA method in Japan, which will be detailed later on. 


17602 (CONF-890631—Vol.3, pp. 1483-1490) Investigation of 
cask drop analysis method considering interaction with its 
contents for reprocessed radioactive waste shipping cask. Shi- 
rai, K. (Central Research Institute of Electric Power Industry, Chiba 
(Japan)); Ito, C.; Ozaki, S.; Kuono, K. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

In Japan, radioactive wastes owing to the reprocess of the spent 
fuel will be returned from the UK and France in the near future. Ac- 
cording to the IAEA regulations for transport, these waste shipping 
casks shall maintain their integrity during the drop tests. As to 
these reprocessed waste cask, some of the contents are spaced 
longitudinally in the cask and there are some gaps between the 
contents and the cask body. So, the impact phenomena of the 
contents at the drop test especially at a vertical orientation are very 
complicated for both the interaction between the contents and be- 
tween the contents and cask body. It seems to be necessary to 
develop a method the evaluate the integrity not only of the cask 
body, but also of its contents. The main object of this study is to 
establish a method for this kind of the interaction problem. As a 
first step, the authors developed a computer code using a lumped- 
mass model for analysis of free drop tests and examined the 
accuracy of the proposed code by comparing the test results using 
a scale model cask. 


17603 (CONF-890631—Vol.3, pp. 1499-1506) Force and mo- 
ment reconstruction for a nuclear transportation cask using 
sum of weighted accelerations and deconvolution theory. 
Yoshimura, H.R.; Bateman, V.; Carne, T.G.; Gr , D.L.; Att- 
away, S.W.; Bronowski, D.R. Oak Ridge National Lab., TN (USA). 
[1989]. DOE Contract AC04-76DP00789. From Intemational sym- 
posium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 3. Order Number DE90004449. 
Available from NTIS, PC A99/MF A01. 
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A 2m drop test was conducted of a 1/3-scale-model spent fuel 
cask onto an unyielding target. The structural response of the im- 
pact limiters and attachments was evaluated. A mass model of the 
cask body, with steel-sheathed redwood and balsa impact limiters, 
was tested in a 10-degree slapdown orientation. One end of the 
cask impact the target before the other end, with higher decelera- 
tion forces resulting from the second impact. The information 
desired from this test is the deformation of the two impact limiters 
on either end of the cask as a function of the applied force. The 
content in this paper will only discuss a summary of the applied 
force calculations. Additional details about the force and moment 
reconstruction methods and analysis results and test and hardware 
are provided elsewhere. Two new force reconstruction techniques 
were applied to the slapdown test data: the sum of weighted accel- 
erations technique (SWAT) and deconvolution (DECON). The 
rigid-body acceleration is then multiplied by the cask mass to ob- 
tain an estimate of the applied force. The frequency content of this 
force is restricted to the cut-off frequency of the digital filter, typi- 
cally about one-half of the lowest elastic mode of the cask. The 
new force reconstruction techniques demonstrate the potential for a 
better estimate of forces acting on the cask during the impact than 
the conventional method. The new force reconstruction techniques 
use the cask structure as a generalized force transducer. With 
these techniques, the elastic vibration response of the cask is elim- 
inated from the acceleration data. The main advantages of the 
force reconstruction techniques are the extension of the frequency 
bandwidth (due to the elimination of the elastic modal response in 
that bandwidth) and the preservation of the force rise time. 


17604 (CONF-890631—Vol.3, pp. 1507-1514) TRUPACT | 
fitered pressure equalization system. Kincy, M.A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)); Freedman, J.M. Oak Ridge 
National Lab., TN (USA). [1989]. DOE Contract AC04-76DP00789. 
From international symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 

A filtered pressure equalization system (FPES) for a waste trans- 
portation package has been designed and qualified to withstand 
the package environments induced by the normal and accident 
condition requirements specified in 10 CFR 71. The use of an 
FPES reduces the package structural requirements to withstand 
pressure variations due to gas generation from the payload and el- 
evation changes, and permits the design of a more weight efficient 
package. The filter is capable of trapping airborne particles, should 
any be released from the contents to the containment vessel. Parti- 
cle containment is important for flow from inside the package to 
outside. 


17605 (CONF-890631—Vol.3, pp. 1515-1522) Spent fuel heat- 
ing analysis code for consolidated and unconsolidated fuel. 
Fischer, L.E. (Lawrence Livermore National Lab., CA (USA)). Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 3. Order Number DE90004449. 
Available from NTIS, PC A99/MF A01. 

Many nuclear power plants are running out of storage space in 
their reactor pools for storing spent fuel. On-site Independent 
Spent Fuel Storage installations (ISFSIis) can be used to store ex- 
cess spent fuel. All ISFSlis, both wet and dry types, must be 
licensed under 10 CFR 72. To license an ISFSI, a utility must sub- 
mit a Safety Analysis Report (SAR) to demonstrate that the ISFS! 
design, construction, and operation comply with the requirements 
of 10 CFR 72. For cask storage systems, the SAR may reference 
a Topical Safety Analysis Report (TSAR) which has been submitted 
by a cask supplier and shows compliance with 10 CFR 72. One of 
the requirements that must be evaluated in a TSAR or SAR is con- 
tained in 10 CFR 72.73(h) which states that the fuel cladding shall 
be protected against degradation and gross rupture. The primary 
approach currently used to demonstrate compliance with 10 CFR 
72.73(h) is to limit the fuel cladding temperature to a maximum 
value and to demonstrate that the maximum temperature value is 
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not exceeded during storage operations. Several methods, includ- 
ing computer codes, have been developed or are being developed 
for calculating the maximum temperatures of fuel rods in spent fuel 
bundles. The validity and complexity of any method is usually 
dependent on the assumptions used in modeling the rod configura- 
tion for the three modes of heat transfer: radiation, conduction, and 
convection. One caiculational method used extensively in licensing 
casks for transporting spent fuel is the Wooton-Epstein Correlation 
(WEC), which was developed at the Battelle Memorial Institute in 
1963. This paper describes the development and benchmarking of 
the Spent Fuel Rod Heating Analysis (SFHA) computer code, 
which is based on the use of concentric tube models for radiactive 
and conductive heat transfer. 


17606 (CONF-890631—Vol.3, pp. 1523-1531) Zircalloy fuel 
cladding integrity during dry storage. Schwartz, M.W. 
(Lawrence Livermore National Lab., CA (USA)); Witte, M.C. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 3. Order Number DE90004449. 
Available from NTIS, PC A99/MF A01. 

Pursuant to Ch. 10, Sec. 72.72(h) of the code of Federal Regu- 
lations, the licensee of an interim spent fuel storage facility (ISFSI) 
must protect the spent fuel cladding against degradation and gross 
rupture. For the case where spent fuel is stored in casks under dry 
storage conditions, the only parameters that the cask designer has 
at his disposal to prevent such degradation is an inert internal cask 
environment and both the initial and decay temperatures of the 
spent fuel. The latter are governed by the type, quantity, specific 
power, and age of the spent fuel assemblies and by the passive 
heat dissipation properties of the storage cask. In view of this situ- 
ation, the reviewers conducted their own investigation to determine 
whether the storage conditions specified in the TSAR assured 
compliance with the regulation. The reviewers interpreted the regu- 
latory requirement to mean that not only should gross rupture be 
avoided during the design storage life of the ISFSI but also that the 
ability of the cladding to maintain its structural integrity during nor- 
mal handling procedures at the end of storage life also be assured. 
After reviewing the current research relating to spent fuel cladding 
damage mechanisms, the reviewers concluded that a diffusion con- 
trolled cavity growth (DCCG) creep mechanism was the only 
damage mode applicable to dry storage of spent fuel that could 
lead to gross rupture of the cladding. Under the influence of the 
temperature and stress due to fuel rod internal pressure, the 
DCCG damage mechanism progresses by the nucleation and 
growth of cavities along the Zircalloy grain boundaries. This dam- 
age mechanism is insidious since it can progress without external 
evidence of damage, may not cause pin holes or cracks to relieve 
the internal rod pressure, and manifests itself by a sudden nonduc- 
tile type of fracture. 


17607 (CONF-890631—Vol.3, pp. 1532-1540) Criticality 
benchmarks tor COG: A new point-wise Monte Carlo code. 
Alesso, H.P. (Lawrence Livermore National Lab., CA (USA)); Pear- 
son, J.; Choi, J.S. Oak Ridge National Lab., TN (USA). [1989]. 
DOE Contract W-7405-ENG-48. From Intemational symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 3. Order Number DE90004449. Available from NTIS, 
PC AS9/MF A01. 

COG is a new point-wise Monte Carlo code being developed 
and tested at LLNL for the Cray computer. It solves the Boltzmann 
equation for the transport of neutrons, photons, and (in future ver- 
sions) charged particles. Techniques included in the code for 
modifying the random walk of particles make COG most suitable 
for solving deep-penetration (shielding) problems. However, its 
point-wise cross-sections also make it effective for a wide variety of 
criticality problems. COG has some similarities to a number of 
other computer codes used in the shielding and criticality commu- 
nity. These include the Lawrence Livermore National Laboratory 
(LLNL) codes TART and ALICE, the Los Alamos National Labora- 
tory code MCNP, the Oak Ridge National Laboratory codes O05R, 
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O06R, KENO, and MORSE, the SACLAY code TRIPOLI, and the 
MAGI code SAM. Each code is a little different in its geometry in- 
put and its random-walk modification options. Validating COG 
consists in part of running benchmark calculations against critical 
experiments as well as other codes. The objective of this paper is 
to present calculational results of a variety of critical benchmark 
experiments using COG, and to present the resulting code bias. 
Numerous benchmark calculations have been completed for a wide 
variety of critical experiments which generally involve both simple 
and complex physical problems. The COG results, which they re- 
port in this paper, have been excellent. 


17608 (CONF-890631—Vol.3, pp. 1541-1544) The transport 
of reprocessed uranium. Kotani, Y.; Ohtake, T.; Kubo, M.; Kita- 
mura, T.; Mochiji, T.; Shigeto, T. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 
The Power and Nuclear Fuel Development Corporation (PNC) 
transports reprocessed uranium from the reprocessing plant to the 
refinement and conversion facility as a part of a reconversion test- 
ing program in an overall program of fuel cycle development. IAEA 
categorizes packaging of uranium according to the different enrich- 
ment of the isotopes for the reprocessed uranium. PNC has tested 
several reprocessed uraniums and the containers used for them. 


17609 (CONF-890631—Vol.3, pp. 1545-1552) SCALE-4: An 
improved computational system for spent-fuel cask analysis. 
Parks, C.V. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 
Accurate criticality, shielding, and heat transfer analysis of ship- 
ping casks containing spent fuel or high-level waste (HLW) can be 
a challenging endeavor. In the 1960s and 1970s, this analysis 
experience was sometimes more frustrating than challenging. Ac- 
curate analysis typically mandated the use of large, complex 
computer codes that often required preprocessing of physics data, 
provided limited geometry modeling capabilities, and were designed 
for use by computational experts. The Transportation Branch of the 
US Nuclear Regulatory Commission (NRC) recognized the need to 
obtain accurate results (for license evaluation) in a consistent man- 
ner, but could not justify the staff time required to become expert 
code users and remain such via routine use. Thus, the NRC staff 
requested Oak Ridge National Laboratory (ORNL) to develop a 
computational system that would (1) use well-established computer 
codes and data libraries, (2) have an input format designed for the 
occasional user and/or novice, (3) combine and automate analyses 
requiring multiple computer codes or calculations into standard an- 
alytic sequences, and (4) be well documented and publiciy 
available. With these goals in mind, the NRC and ORNL staff for- 
mulated the framework for a modular code system (SCALE) that 
would provide Standardized Computer Analyses for Licensing Eval- 
uation. The major applications of interest to the NRC staff were 
nuclear facility and package designs. Since the initial release of 
SCALE in 1980, the code system has been heavily used by the 
NRC, Department of Energy contractors, and industry to perform 
criticality, shielding, and thermal analyses of transport package de- 
signs. The capabilities within the SCALE system have also made it 
a favorite for use in a large number of other problem areas where 
criticality, shielding, or heat transfer analyses are required. 


17610 §(CONF-890631—Vol.3, pp. 1563-1570) A radiological 
approach to increasing the radiation level standard of a 
package. Akamatsu, H. (Kobe Steel, Ltd., Takasago (Japan)); Na- 
gahama, H.; Taniuchi, H.; Abe, H.; Satoh, K.; Ozaki, S.; lida, T. 
Oak Ridge National Lab., TN (USA). [1989]. From international 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available from NTIS, PC A99/MF A01. 





Among the revised points in the 1985 edition of the IAEA Regu- 
lations, the acceptance criteria for shielding integrity after testing at 
normal conditions of transport is one of the most important points 
in designing and testing package. The sentence, It would prevent 
any increase of the maximum radiation level, that appears in the 
1973 edition has been charged to, It would prevent more than a 
20% increase in the radiation level at any external surface. With 
respect to the new requirements in the 1985 edition, the necessity 
of considering any external surface and the meaning of a 20% in- 
crease are being discussed worldwide. In this paper they discuss 
the radiological meaning of this requirement through a radiological 
approach and propose an alternative concept. 


17611 (CONF-890631—Vol.3, pp. 1571-1578) Quality control 
parameters for automatic welding of radioactive material con- 
tainers. Akamatsu, H. (Kobe Steel, Ltd., Takasago (Japan)); 
Kakunai, H.; Nagahama, H.; Abe, H.; Satoh, K.; Ozaki, S.; lida, T. 
Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available from NTIS, PC A99/MF A01. 

More than 30 commercial nuclear reactors are operating at 
present in Japan and a lot of spent nuclear fuels (hereafter called 
spent fuel) are generated from these nuclear reactors. After they 
have been temporarily stored at the storage pool within the nuclear 
power plant, these spent fuels are scheduled to be disposed of at 
a reprocessing pliant in England or France, or at the domestic re- 
processing plant planned for Shimokita. The residues generated 
when the spent fuel is subjected to reprocessing are scheduled to 
be solidified within stainless steel (SUH309) glass solidifying con- 
tainers (canisters), shown in Fig. 1, and stored for several dozen 
years before disposal. Plasma arc welding using automatic remote 
operation is used to secure the canister cover; however, the oxi- 
dated scale or oilgrease which may adhere to the base material 
surface at the canister weld may adversely influence the welding 
when the molten glass is poured in the canister. However, it is diffi- 
cult to perform a general non-destructive examination of the weld, 
and it is not possible to fully confirm the weld for soundness as the 
glass-solidified residue generates extremely high radioactivity. Con- 
sequently, strict quality control is required when performing the 
automatic remote welding. In this study, the stainless steel plate 
was fillet-welded and butt-welded to make a test weld and simula- 
tion of the canister flange. The weld was subjected to various 
examinations to evaluate the welding current, welding speed, sur- 
face condition of base material, and other conditions essential to 
sound welding from the view point of quality control. 


17612 (CONF-890631—Vol.3, pp. 1579-1586) Estimation of 
dose rate distributions in a low level radioactive-waste ship- 
ping vessel by applying the Monte Carlo method. Ueki, K.; 
Namito, Y.; Ohhashi, M.; Matsumoto, M.; Okumura, Y. Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA): 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 3. Order Number DE90004449. Available from NTIS, 
PC A99/MF A01. 

A low-level radioactive-waste shipping vessel in which as much 
as 3,000 radwaste drums were loaded was supposed in the study, 
and the gamma-ray dose rate distributions in the shipping vessel 
were estimated by using the Monte Carlo coupling code system 
MORSE-CG/RDWASTE-VESSEL. The calculated results from the 
MORSE-CG/RADWASTE-VESSEL code system were compared 
with other calculations by the point kernel codes, SPAN, QADCG, 
QAD-CG x GP, and QAD-CG with the attenuation cross sections. 
After comparison with each calculation, satisfactory agreement was 
obtained except a few dose points. 


17613 


(CONF-890631—Vol.3, pp. 1587-1594) Pool fire testing 
at AEE Winfrith. Fry, C.J. (AEE Winfrith, Dorchester (England)). 
Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and transportation of radioactive materi- 


als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
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international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available trom NTIS, PC A99/MF A01. 

The thermal assessment of transport flasks has been carried out 
for many years at AEE Winfrith, an establishment of the UKAEA, 
by theoretical modeling and by the experimental measurement of 
temperatures under normal transport. In 1986 their capabilities 
were significantly enhanced by the building of a Pool Fire Test Fa- 
cility in which packages could be tested and fundamental research 
into heat transfer in pool fires carried out. This paper describes the 
facility and the instruments and techniques which have been devel- 
oped and presents some of their findings. 


17614 (CONF-890631-Vol.3, pp. 1595-1602) A wind 
shielded fire test facility. Keltner, N.R. (Sandia National Labs., 
Albuquerque, NM (USA)); Kent, L.A. Oak Ridge National Lab., TN 
(USA). [1989]. DOE Contract AC04-76DP00789. From International 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available from NTIS, PC A99/MF A01. 

Sandia National Laboratories has utilized pool fires to subject 
military components and radioactive material shipping containers to 
postulated transportation accident environments for over thirty 
years. Because these are usually very high value items, there is 
typically a single fire test. Because wind produces the biggest, un- 
controllable effect on the thermal environment of open pool fires, 
there is a risk of an invalid test if winds develop during the test. 
For example, IAEA regulations specify the average speed must be 
less than 2 m/s. To reduce weather related risks during small fire 
tests, several wind shielded test facilities have been developed. In 
developing these facilities, it was necessary to demonstrate that 
they closely simulated the environment in a large open pool fire. 
Recently, a project was undertaken to develop a new facility that 
could reproduce the thermal environment of an open pool fire and 
comply with air quality regulations. The design of the facility is 
based on a scale-up of an existing facility that was used to develop 
methods for reducing emissions while maintaining the appropriate 
thermal conditions. 


17615 (CONF-890631—Vol.3, pp. 1603-1610) The Q system 
and the radiotoxicity of the radionuclides. Hamard, J. (CEA In- 
stitute de Protection et de Surete Nucleaire, Fontenay-aux-Roses 
(France)). Oak Ridge National Lab., TN (USA). [1989]. From Inter- 
national symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available from NTIS, PC A99/MF A01. 

The first edition of the International Atomic Energy Agency 
(IAEA) Regulations for the safe transport of radioactive materials 
was issued in 1962. The transported radionuclides were distributed 
into three groups according to their radiotoxicity. The radiotoxicity 
was evaluated by means of an injury index taking into account the 
dose equivalent received following a mean accident by incorpora- 
tion, by inhalation, by ingestion or by wound. The 1962 regulations 
introduced the terminology of type A and type B packages and the 
nature of mean accident during which a person can incorporate an 
activity equal to 1/10® of the activity contained in the type A pack- 
age. The reference dose equivalent was equal to 1/4 of the annual 
limit of equivalent dose for workers (in the following, they use dose 
in place of equivalent dose). Following these criteria the transported 
radionuclides were distributed into three groups of radiotoxicity: 
Very high - High - Low or moderate. The nature of special form 
materials and of low specific activity materials (LSA) was also intro- 
duced by reference to the incorporation of mass superior to 1 mg. 


17616 (CONF-890631—Vol.3, pp. 1611-1617) Demographic 
and transportation parameters in RADTRAN. Brogan, J.D. (San- 
dia National Labs., Albuquerque, NM (USA)); Cashwell, J.W.; 
Neuhauser, K.S. Oak Ridge National Lab., TN (USA). [1989]. DOE 
Contract AC04-76DP00789. From international symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
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the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 3. Order Number DE90004449. Available from NTIS, 
PC A99/MF A01. 

Recent efforts at Sandia National Laboratories have focused not 
only on modification of the RADTRAN transportation risk analysis 
code but also on updating the default parameters for population, 
land use, and roadway characteristics used by the code. Changes 
to the code have been discussed earlier in this Conference. This 
paper summarizes the results of a review of transportation and de- 
mographic parameters, performed to complement recent model 
modifications. 


17617 (CONF-890631—Vol.3, pp. 1618-1625) Application of 
statistical method to LLRW transportation management. Noura, 
T. (Transnuclear, Ltd., Tokyo (Japan)); Karigome, S.; Abe, H.; 
Satoh, K.; Ozaki, S.; Watabe, N.; lida, T.; Akamatusu. H. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 3. Order Number DE90004449. 
Available from NTIS, PC A99/MF A01. 

in Japan, the Low Level Radioactive Waste (LLRW) arising from 
nuclear power plants, which are currently stored at power plant 
sites, will be sent to the Low Level Radioactive Waste Disposal 
Center. LLRW consists of homogeneous waste such as concen- 
trated liquid waste solidified with cement and other medium, 
non-combustible heterogenous waste such as filter sludge, metal 
scraps and concrete, ashes after incineration of combustible waste, 
and others. Firstly the homogeneous waste will be transported for 
disposal, and heterogeneous waste will follow. Upon these trans- 
ports, it is necessary to confirm that the waste packages satisfy all 
the requirements specified in transport regulations. Considering the 
large number of waste packages to be transported, it is necessary 
to establish a systematic and efficient method for inspection and 
confirmation. 


17618 (CONF-890631—Vol.3, pp. 1626-1633) The safety as- 
sessment of radioactive material transpotation at sea. Satoh, 
K. (Central Research institute of Electric Power Industry, Tokyo 
(Japan)); Ozaki, S.; Watabe, N.; Fukuda, S.; lida, T.; Miyao, S.; 
Noguchi, K.; Nakajima, K. Oak Ridge National Lab., TN (USA). 
[1989]. From International symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

Large quantities of low level wastes are prepared for transporta- 
tion by special use vessels from each power plant to the storage 
facility at Rokkasho-mura in Aomori Prefecture. Large quantities of 
reprocessed wastes are also planned for return by similar vessels 
to the same place from France and the UK. In this paper the au- 
thors describe the safety assessment in hypothetical accident 
conditions during such mass transportation at sea. Although the 
possibilities of the sinking of the special use vessels as shown in 
figure 1 are considered to be very low on account of their double- 
hull structure, it is necessary to estimate the radiological risks of 
the transportation in order to obtain public acceptance. In this 
study, the following procedure is taken: (i) assumption of accident; 
(ii) establishment of safety assessment procedure; (iii) determina- 
tion of source terms; (iv) diffusion calculation of radionuclide; (v) 
estimation of radiation exposure of the public. 


17619 (CONF-890631—Vol.3, pp. 1634-1640) Overview of the 
DOE (Department of Energy) packaging review guide and the 
review process. Fischer, L.E. (Lawrence Livermore National Lab., 
CA (USA)); Chou, C.K. Oak Ridge National Lab., TN (USA). 
[1989]. DOE Contract W-7405-ENG-48. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 3. Order Number DE90004449. 
Available from NTIS, PC A99/MF A01. 

The Department of Energy (DOE) has established procedures for 
obtaining certification of packagings used by DOE and its contrac- 
tors for the transport of radioactive materials. These certification 
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procedures have been established to ensure that DOE packaging 
designs and operations meet safety criteria at least equivalent to 
the standards prescribed by the Nuclear Regulatory Commission 
(NRC) certification process for packaging. DOE specifies adminis- 
trative procedures to use when applying for the certification and 
use of packaging. To obtain a Certificate of Compliance for pack- 
aging, requires that a Safety Analysis Report for Packaging 
(SARP) be prepared to demonstrate that the packaging design, 
manufacture, operations, and quality assurance meet DOE safety 
criteria. The SARP must then be submitted to the Packaging Certi- 
fication Staff (PCS) in the Office of Security Evaluations for review 
and approval. The Packaging Review Guide (PRG) was developed 
by the Lawrence Livermore National Laboratory to provide guid- 
ance to the PCS in reviewing SARPs. This paper presents an 
overview of the PRG, the review process, and the Shipping Cask 
Analysis System (SCANS) computer program that is used in the 
review process for doing confirmatory analyses. 


17620 (CONF-890631—Vol.3, pp. 1641-1646) The develop- 
ment of a mobile instrumentation data acquisition system tor 
use in cask testing. Uncapher, W.L. (Sandia National Labs., Albu- 
querque, NM (USA)); Dickinson, J.R.; Althaus, B.L.; Holten, J.R. 
Oak Ridge National Lab., TN (USA). [1989]. DOE Contract AC04- 
76DP00789. From international symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

Packagings for transporting radioactive materials are required to 
survive exposure to environments defined in Title 10 Code of Fed- 
eral Regulations Part 71. Package designers investigate design and 
analysis problems through structural and thermal testing of various 
components or models, using instrumentation to measure physical 
responses. The acquisition of high quality data from instrumentation 
is an essential part of the testing activity. To provide this quality of 
data Sandia National Laboratories (SNL), under the sponsorship of 
the US Department of Energy, is developing a mobile instrumenta- 
tion data acquisition system dedicated for use in cask testing. This 
system is designed to acquire and analyze structural and thermal 
test data, and to provide leakage measurement capabilities. 


17621 (CONF-890631—Vol.3, pp. 1647-1668) The thermal 
conditions and the strength of a spent fuel package: Analysis 
and test. Fedorovitch, E.D. (Polzunov Scientific and Development 
Merger on Research and Designing the Power Equipment, 
Leningrad (USSR)). Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 

The paper describes the results of investigation aimed at finding 
thermal and structural analysis methods applicable to transport and 
storage spent fuel packages. The expression for heat transfer anal- 
ysis of horizontal and vertical fuel assemblies under natural 
convection are derived from test data of 15 electrically heated rod 
bundles. The information is given on a computer code for analysis 
of a package fire-associated accident thermal condition and subse- 
quent cooling. The advantages of design-basis proof of a package 
compliance with IAEA regulations have been discussed. The spe- 
cific examples demonstrate that the developed thermal and 
structural analysis methods give the possibility to avoid full-scale 
package tests without reliability degradation. 


17622 (CONF-890631-Vol.3, pp. 1686-1693) Drop Test I.ll 
and Thermal Test of full scale spent fuel shipping cask for a 
research reactor JMTR. Miyazawa, M. (Japan Atomic Energy Re- 
search Institute, Ibaraki (Japan)); Itabashi, |.; Sato, M.; Inaba, Y.; 
Akashi, K.; Nemoto, T.; Niiho, T.; Oyamada, R.; Futamura, Y. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th intemational 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 3. Order Number DE90004449. 
Available from NTIS, PC A99/MF A01. 





The purposes of the tests are to confirm the validity of the design 
and an evaluation method applied for safety analyses of the JMTR 
spent fuel shipping casks. In order to perform the tests, a full scale 
mock-up cask (hereafter referred to as specimen) with mock-up fu- 
els was fabricated. After these mock-up fuels were loaded in the 
specimen, Drop Tests and Thermal Tests were performed under the 
specific conditions at Cask Experiment Station in Central Research 
Institute of Electric Power Industry in Japan. Drop Tests, and Ther- 
mal Tests were performed in turn and the procedures, methods and 
conditions were based upon IAEA Regulation for Safe Transport of 
Radioactive Material. Deceleration, strain and deformation on each 
part of the specimen were measured in the drop tests. And the 
thermal response of surfaces and inners of the specimen was 
measured in the thermal tests. The experimental data were com- 
pared with the analysis values. As the result, the experimental data 
of the deceleration, the generated stress from which the strain was 
calculated and deformation were smaller than the analysis values, 
so that the validity of the structural analysis is confirmed. And the 
maximum temperatures at various points observed in Thermal Test 
were lower than analysis results except for an outer surface where 
the temperature was largely increased by flame from Fir-plywood. 


17623 (CONF-890631—Vol.3, pp. 1694-1701) The effect of 
secondary impact on a spent fuel shipping cask subjected to 
slant-angle drop tests. Shirakura, T. (Kobe Steel, Ltd., Takasago 
(Japan)); Sasaki, T.; Kanae, Y. Oak Ridge National Lab., TN 
(USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

According to the IAEA Regulations, any cask for large radioac- 
tive sources must be able to withstand the free drop test from a 
height of 9m onto a rigid target. The regulations require that the 
cask withstand a drop in an orientation for which maximum dam- 
age is expected. Conventionally, either the vertical, the horizontal 
or the corner drop has been assumed to be the orientation of max- 
imum damage. However, if any arbitrary orientation such as the 
slant-angle drop is or could be more severe than other orientation, 
the safety assessment for that case should be done. Recently, it is 
suggested by many researchers that, depending upon test condi- 
tion, the secondary impact under siant-angle drop test can result in 
severe damage compared with other cases. To clarify this point, 
the authors conducted a series of drop tests with a 1/4 scale 
model of the spent fuel shipping cask and also carried out dynamic 
structural analysis by use of DYNA-3D Code. It is concluded ulti- 
mately, that the horizontal drop condition is more severe than the 
slant-angle drop test, from the viewpoint of safety evaluation for 
container-body itself. 


17624 (CONF-890631—Vol.3, pp. 1702-1709) Experimental 
study on transportation safety of package in side collision of 
heavy duty truck. Suga, M. (Mitsubishi Research Institute, Inc., 
Tokyo (Japan)); Sasaki, T. Oak Ridge National Lab., TN (USA). 
[1989]. From International symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 
The accidents in road transportation of package may be collision, 
fall and fire. It is necessary to examine all cases very carefully be- 
cause collision might be caused by other vehicle. Collisions are 
classified into head-on collision, rear-end collision, side collision. A 
lot of experiments and analyses are reported on head-on collision, 
so the behavior of vehicle and package may be predicted without 
difficulty. Rear-end collisions bring about less impact and may be 
applied corresponding to the head-on collisions. About side colli- 
sions, few experiments or analyses are reported, and most of them 
are about passenger cars not about trucks. So it becomes important 
to study the transportation safety of package carried on a heavy 
duty truck when hit on the side by another truck similar in size. 


17625 (CONF-890631—Vol.3, pp. 1710-1717) Drop test of a 
type B(U)-package onto a real target concerning handling acci- 
dent in an intermediate storage facility. Laug, R. (NUKEM 
GmbH, Alzenau (West Germany)); Anspach, W.; Botzem, W. Oak 
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Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and transportation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 3. Order Number DE90004449. 
Available from NTIS, PC A99/MF A01. 

Due to the fact that in FRG one has to demonstrate that type 
B(U)-packagings not only withstand the mechanical loads 
concerning |AEA-regulations, but also handling accidents in the in- 
termediate storage facility, a drop test with a full scale package on 
a real target was performed. In this special case, the package has 
no shock absorbers. in the past, this verification only was done by 
an analytical calculation. During the licensing procedure of the 
NUKEM-THTR-package, the competent authority asked to demon- 
strate the integrity of the cask during the handling accident by a 
test. 


17626 (CONF-890631—Vol.3, pp. 1721-1725) Update on 
packaging for uranium hexafluoride . Pryor, W.A. (PAI 
Corp., Oak Ridge, TN (USA)). Oak Ridge National Lab., TN (USA). 
[1989]. From International symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

The slightly enriched product, Uranium Hexafluoride (UFg.), 
shipped from the enriching plants for the worlds nuclear power 
plants, must be protected in order to conform to domestic and in- 
ternational transport regulations. The principal overpack currently in 
use is the US Department of Transportation (USDOT) Specification 
21PF-1, which protects Model 30 UF¢ cylinders (Title 49, Code of 
Federal Regulations; Part 178.121, Specification 21PF-1 fire and 
shock resistant, phenolic - foam insulated overpack (horizontal 
loading)). Operational problems have developed due to both design 
and lack of maintenance, resulting in the entry of water into the 
insulation zone. Following major review of these problems, particu- 
larly those concerned with water entry and general deterioration, 
the design was re-examined and modified. A composite proposal 
for modification and supporting documentation is described in the 
Proposal for Modification to USDOT 21PF-1 Fire and Shock Resis- 
tant Phenolic Foam - Insulated Overpacks. The proposal was 
submitted to USDOT by the US Department of Energy (USDOE) 
as a petition to revise the DOT Specification for the 21PF-1. The 
petition was generally accepted by the USDOT, and the design 
changes and a final rule were published in the Federal Register on 
September 20, 1988. 


17627 (CONF-890631-Vol.3, pp. 1726-1733) An experimen- 
tal and analytical study of heat transfer characteristic of a 
UF,-filled vessel. Hasegawa, M. (Power Reactor and Nuclear 
Fuel Development Corp., Ibaraki (Japan)); Tanaka, T.; Yato, Y.; 
Sasao, N.; Akiyama, T.; Suzuki, H. Oak Ridge National Lab., TN 
(USA). [1989]. From international symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th intemational symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 
Experimental and analytical study was conducted aiming at a 
better understanding of thermal behavior of uranium hexafluoride in 
cylinders. The experimental study includes the measurement for 
thermal conductivity of solid and liquid uranium hexafluoride as well 
as the thermal test for a bare vessel filled with about 110 kg of 
uranium hexafluoride. The thermal conductivity of solid and liquid 
uranium hexafluoride was measured by steady and non-steady 
methods and was found to be in fairly good agreement with the 
values estimated by the Webers empirical equation. The thermal 
test was conducted to observe the phase changes of inner ura- 
nium hexafluoride as a function of time and location as well as the 
apparent heat transfer coefficient between the cylinder material and 
inner uranium hexafluoride. Based on both the observation of this 
thermal test and the experimental determination of thermal conduc- 
tivity, the two-dimensional analysis is carried out to complete 
liquefraction of uranium hexafluoride in the test cylinder by using a 
Phoenics code which takes direct account of fluid flow effect. 
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17628 (CONF-890631—Vol.3, pp. 1734-1741) The integrity 
verification tests and analyses of a 48Y cylinder for trans- 
portation of natural uranium hexafluoride. Abe, H.; Esashi, Y.; 
Kobayasi, S.; Gomi, Y.; Satoh, K.; Yamakawa, H.; Ozaki, S.; Itoh, 
C.; Watabe, N.; lida, T. Oak Ridge National Lab., TN (USA). [1989]. 
From International symposium on packaging and transportation of 
radioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 
Natural Uranium Hexafluoride (UFg) has been transported to the 
demonstration enrichment pliant (DP), operated by Power Reactor 
and Nuclear Fuel Development Corporation (PNC), at Ningyo-Pass 
in Okayama Prefecture since April 1988. Natural UF, will be also 
transported to the commercial enrichment plant (CP) after its com- 
pletion, which is under construction at Rokkasho-mura in Aomori 
Prefecture. In this study the authors conducted the following tests 
and analyses to verify the safety of natural UF, transportation: (i) a 
free drop test and analysis, (ii) a fire resistance test and analysis, 
(iii) a water immersion test. Since a 48Y Cylinder containing natural 
UF, is classified as a non-fissile Type A package under Japanese 
Regulations, they conducted a free drop test, and its analysis in or- 
der to verify that it conforms to the requirements of a non-fissile 
Type A package. The test item (ii) and (iii) are not required for a 
non-fissile Type A package according to Japanese Regulations. 


17629 (CONF-890631—Vol.3, pp. 1742-1748) Thermal prop- 
erties evaluation of insulation in overpack containers for UF, 
transport. Frazier, J.L. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). Oak Ridge National Lab., TN (USA). [1989]. From Interna- 
tional symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available from NTIS, PC A99/MF A01. 

Two types of insulation are currently in use in overpacks utilized 
to protect UF, during transport. Phenolic foam has been used in 
the family of UF, overpacks under US Department of Transporta- 
tion Specifications. Recently new generation overpacks have been 
developed which utilize polyurethane foam. A comparative analysis 
was made of the thermal characteristics of the phenolic foam with 
that of polyurethane in two different densities. Thermal properties 
of materials vary with temperature with the relationship being a 
complex interaction of basic materials properties, processing 
variables, and environmental conditions. Typically, the thermal con- 
ductivity of a material increases with increasing temperature, and 
adequate thermal models of materials systems or structures 
require temperature dependent thermal properties such as conduc- 
tivity. In the event of an overpack container exposed to a fire as a 
heat source, the thermal properties of the materials of construction 
will vary with temperature which varies with time. Environmental in- 
teractions will result in material properties changes which will be 
reflected in changes in thermal properties. The need to incorporate 
temperature dependent thermal properties into analytical finite ele- 
ment codes led to an experimental program to measure thermal 
properties, principally thermal conductivity, for the 21PF-1 overpack 
phenolic foam. The thermal conductivity-temperature relationship 
for this insulator has been measured from room temperature to 
over 1000F. An alternate UF, product cylinder overpack container 
has recently entered service; an overpack design incorporating 
polyurethane as the primary thermal resistance in place of the phe- 
nolic foam in a 23 ton cylinder overpack. Elevated temperature 
thermal properties measurements for the polyurethane material 
system are presented. 


17630 
of UF, transport and storage cylinders. Ziehike, K.T. (Martin 
Marietta Missile Systems, Orlando, FL (USA)); Barlow, C.R. Oak 
Ridge National Lab., TN (USA). [1989]. From International sympo- 
sium on packaging and tra rtation of radioactive materials; 
Washington, DC (USA); 11-16 Jun 1989. In The 9th international 
symposium on the packaging and transportation of radioactive ma- 
terials. Proceedings: Volume 3. Order Number DE90004449. 
Available from NTIS, PC A99/MF A01. 
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Large steel cylinders for shipment and storage of uranium hex- 
afluoride have been in production since about 1951, in support of 
the US Department of Energy (DOE) programs for nuclear fuel en- 
richment services. These 48-inch diameter cylinders, in 10- and 
14-ton capacities and intended for use with feed, tails, and low- 
enrichment U-235 intermediate product, have been purchased in 
several minor design variations and comprise about 46,500 cylin- 
ders at the present time. In addition, DOEs uranium enrichment 
operations own a large number of smaller product cylinders: more 
than 3,000 type 30A steel cylinders, about 1,650 5-, 8-, and 12- 
inch product cylinders made of nickel and Monel, and about 2,000 
small sample cylinders of nickel and Monel. The total number of 
UF, containers in world-wide distribution is unknown but must 
number well in excess of 100,000 units. Handling accidents, such 
as the damaged cylinders from the Monte Louis, The Portsmouth, 
and Kerr-McGee incidents, and many other handling and transport 
accidents of lesser consequence, along with governmental policies 
and industrial practices which have a bearing on long-term storage 
of feed or processed materials all raise proper concerns about the 
ability of these cylinders to safely contain uranium hexafluoride. 


17631 (CONF-890631—Vol.3, pp. 1755-1762) Monitoring of 
corrosion in ORGDP (Oak Ridge Gaseous Diftusion Plant) 
cylinder yards. Barlow, C.R. (Oak Ridge Gaseous Diffusion Plant, 
TN (USA)); Frazier, J.L.; Ziehlke, K.T.; Henson, H.M. Oak Ridge 
National Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 3. Order Number DE90004449. Available from NTIS, 
PC A99/MF A01. 

Uranium hexafluoride (UF¢) throughout the nuclear fuel cycle is 
handled and stored in cylinders which are designed, manufactured, 
and maintained in accordance with the ASME Boiler and Pressure 
Vessel Code for unfired pressure vessels (Section Vill). There are 
presently more than 40,000 of these cylinders within the DOE Oak 
Ridge Operations complex currently used for the storage of isotopi- 
cally depleted material (process tailings). 


17632 (CONF-890631—Vol.3, pp. 1763-1770) UF, cylinder 
overpack phenolic foam drop testing. Strunk, W.D. (Oak Ridge 
Gaseous Diffusion Plant, TN (USA)); Barlow, C.R. Oak Ridge Na- 
tional Lab., TN (USA). [1989]. From International symposium on 
packaging and transportation of radioactive materials; Washington, 
DC (USA); 11-16 Jun 1989. In The 9th international symposium on 
the packaging and transportation of radioactive materials. Proceed- 
ings: Volume 3. Order Number DE90004449. Available from NTIS, 
PC A99/MF A01. 

The types and quantities of materials to be used in the fire resis- 
tant phenolic foam for UF-6 cylinder protective overpacks are given 
in USDOE Material and Equipment Specification SP-9. Some of 
the specified materials and material grades used to make the foam 
have been unavailable or difficult to obtain since the late 1970s. 
Subsequently, overpack fabricators have found it necessary to sub- 
stitute other materials or grades. With the requirements of SP-9 
still applicable, it was necessary to determine if any property or 
quality of the phenolic foam was affected by the use of substituted 
materials in containers used to protect radioactive substances. The 
purpose of this report is to compare the mechanical shock absorb- 
ing ability of phenolic foam made from reagent grade chemicals 
specified in SP-9 to that of foam made from substituted commer- 
cial grade chemicals. The testing reported here consisted of 
mechanical drop tests of overpack models using foams made from 
different grades of the same chemicals and at different tempera- 
tures. These tests were performed to compare the mechanical 
properties of the foams. 


17633 (CONF-890631—Vol.3, pp. 1773-1780) Developing a 
new generation of spent fuel casks. Lake, W.H. (Dept. of En- 
ergy, Washington, DC (USA)). Oak Ridge National Lab., TN (USA). 
[1989]. From International symposium on packaging and trans- 
portation of radioactive materials; Washington, DC (USA); 11-16 
Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 





The Department of Energy (DOE) has been authorized under the 
1982 Nuclear Waste Policy Act (NWPA), and its 1987 amendment 
to develop a national program for the disposai of nuclear spent fuel 
and high level radioactive waste. One of the responsibilities derived 
from the NWPA is to provide a means of transporting the waste 
material from reactors to a final disposal site. In addition a tempo- 
rary disposal facility might be used in the program. The NWPA 
places a number of significant requirements on DOE. These include 
use of private industry to the maximum extent possible, develop- 
ment of a transportation system that is not only safe, but efficient 
as well, and the stipulation that transport of spent fuel be subject to 
licensing and regulation of the Nuclear Regulatory Commission 
(NRC), and the Department of Transportation (DOT). This paper 
discusses the new generation of spent fuel casks being developed 
by DOE to satisfy the NWPA. This new generation of casks is 
discussed in general terms, and is contrasted to the present gener- 
ation of spent fuel casks. To attain the efficiencies demanded by 
the NWPA, the cask development program has two major compo- 
nents, one concentrating on the cask design and certification, the 
other on technology development. The two components are 
intended to support each other. The importance and means of at- 
taining interaction of the two are discussed in the paper. 


17634 (CONF-890631-Vol.3, pp. 1781-1787) GA-4 and GA-9 
legal weight truck shipping cask development. Meyer, R.J. 
(General Atomics, San Diego, CA (USA)); Grenier, R.M.; Jensen, 
M.F. Oak Ridge National Lab., TN (USA). [1989]. DOE Contract 
AC07-881D12698. From international symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

General Atomics (GA), under contract to the Idaho Operations 
Office of the US Department of Energy, is developing two new le- 
gal weight truck spent fuel shipping casks that will carry four PWR 
or nine BWR spent fuel assemblies. They are being developed for 
the Office of Civilian Radioactive Waste Management (OCRWM) to 
meet its mission to dispose of nuclear wastes at a permanent dis- 
posal site. Their primary goal is to maximize the number of fuel 
elements of each tuel type that a LWT cask can carry, while ensur- 
ing that the design meets all NRC licensing requirements. 


17635 (CONF-890631—Vol.3, pp. 1788-1795) A spent fuel 
transportation cask for the 21st Century. Nair, B.R. (Westing- 
house Electric Corp., Pittsburgh, PA (USA)); Little, C.C.; Goedicke, 
F.E. Oak Ridge National Lab., TN (USA). [1989]. DOE Contract 
AC07-881D12699. From international symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

The Nuclear Waste Policy Act of 1982 authorized the US Depart- 
ment of Energy (DOE) to establish a national integrated system for 
the disposal of spent fuel and high-level radioactive waste. The Act 
also made the DOE responsible for the transportation of spent fuel 
from reactors to the repository or to any other federal handling or 
storage facility developed under the Act. The DOE, through its Of- 
fice of Civilian Radioactive Waste Management, has initiated the 
development of spent fuel transportation casks with the objective of 
having a licensed, tested, and proven operational cask fleet by the 
end of this century. Cask systems for all three transportation 
modes (truck, rail and barge) are being developed under that pro- 
gram. This paper presents a road cask design for Legal Weight 
Truck (LWT) shipments of spent fuel that offers a significant in- 
crease in payload compared to existing casks in the same weight 
class. The cask design represents a significant departure from con- 
ventional cask systems in that it uses a titanium alloy, a structural 
material with a high strength-to-weight ratio. This application has 
no precedent in NRC transportation cask certification. The design 
approach that led to the selection of that alloy for the cask, the 
projected increase in payload and the associated benefits of 
reduced life cycle costs, and lower personnel exposures are dis- 
cussed. The results used were obtained from a feasibility study of 
the proposed approach that placed special focus on addressing the 
certification challenges presented in demonstrating the adequacy of 
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the new material. The proposed certification strategy and the over- 
all conclusions from the feasibility study are also presented. 


17636 (CONF-890631—Vol.3, pp. 1803-1810) Selection of 
cask shell material. Wells, A.H. (Nuclear Assurance Corp., Nor- 
cross, GA (USA)); Thompson, T.C.; Liu, T.L.; Chuang, C.; Ball, 
L.W. Oak Ridge National Lab., TN (USA). [1989]. DOE Contract 
AC07-881D12702. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

Previous cask design experience indicates that the stress analy- 
sis and structural stability evaluation of the cask inner shell is a 
key factor in evaluating the adequacy of the casks containment 
boundary. The yield strength of the shell material establishes the 
thickness required and, hence, the cask weight, which indirectly 
controls the casks capacity. This study concentrates on the effect 
of different materials and different shell thickness combinations on 
the cask capacity. Nuclear Assurance Corporation used the AN- 
SYS finite element structural analysis code to perform a detailed 
structural analysis of an existing raiV/barge cask. The casks capac- 
ity is 31 assemblies in a burnup credit configuration. The stress 
results for the inner shell obtained from the ANSYS analysis are 
used for the buckling evaluation in accordance with the American 
Society of Mechanical Engineers (ASME) Code Case N-284 to de- 
termine the adequacy of the inner shell thickness. 


17637 (CONF-890631—Vol.3, pp. 1819-1825) Design consid- 
erations for an on-site spent fuel transter system. Jones, C.R. 
(S. Levy Inc., Campbell, CA (USA)); Lambert, R.W.; Jones, R.H. 
Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available from NTIS, PC A99/MF A01. 

The use of large casks (e.g., 100-125 tons) for the storage or 
shipping of spent nuclear fuel has been shown to yield operational 
and economic advantages to utilities that are able to accommodate 
such units at their reactor facilities. There are, however, some 
plants that are unable to handle these large casks due to crane ca- 
pacity or dimensional restrictions. Additionally, some concrete 
storage casks are not designed to be loaded following conventional 
underwater cask handling practices within the reactor or fuel stor- 
age building. The possibility exists that some of these facilities can 
avail themselves of the benefits of large casks through the use of a 
system that employs a small, shielded transfer device to shuttle 
fuel between the storage pool and the large cask. Further benefits 
may be derived from the system if it has the added ability to trans- 
fer fuel from a large storage cask to a large transport cask at the 
end of the storage period, thus avoiding returning fuel to the pool. 
It is important to acknowledge that the use of a transter system for 
spent fuel is not a new idea. Several early power and test reactors 
used shielded transfer devices to move fuel from the core to the 
storage pool. Further, in recent years TMI-2 fuel debris canisters 
have been moved from wet storage to a shipping cask using an in- 
plant transfer system. What makes the subject of this study 
somewhat unique is that it addresses a system that: (1) may be 
operated inside or outside of the reactor or fuel storage building; 
(2) could be a dry or wet transfer; and (3) will be a routine, rather 
than specialized, operation. The establishment of these considera- 
tions or criteria was regarded by EPRI as a necessary precursor to 
any actual system design effort. This paper describes the study 
process, presents the design considerations, and discusses the ap- 
plication of the consideration. 


17638 (CONF-890631-Vol.3, pp. 1829-1836) The continuous 
review and periodic revision process for the International 
Atomic Energy Agencies regulations for the safe transport of 
radioactive materials - A status report. O'Sullivan, R.A. (interna- 
tional Atomic Energy Agency, Vienna (Austria)); Pettersson, B.G.; 
Pope, R.B. Oak Ridge National Lab., TN (USA). [1989]. From 
International symposium on packaging and transportation of ra- 
dioactive materials; Washington, DC (USA); 11-16 Jun 1989. In 
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The 9th international symposium on the packaging and transporta- 
tion of radioactive materials. Proceedings: Volume 3. Order 
Number DE90004449. Available from NTIS, PC A99/MF A01. 

The international Atomic Energy Agencies (IAEA) Regulations for 
the Safe Transport of Radioactive Material, Safety Series No.6 
(hereinafter denoted as the Regulations) have developed into the 
model for international modal organization and individual country 
regulations (and other regulatory-related documentation) controlling 
the packaging and transportation of radioactive materials. The Reg- 
ulations were initially developed in 1961 and have been periodically 
revised since then. Revised editions of the Regulations, accounting 
for developments in technology and shipping practices, were issued 
in 1965, 1967, 1973 (also, an amended 1973 Edition was issued in 
1979), and in 1985. The process of developing these documents 
has been performed on a cooperative basis utilizing inputs from 
various member states of the IAEA and from other interested inter- 
national organizations. The latest comprehensive revision of the 
Regulations and its supportive documents was initiated in 1979, 
and culminated in the 1985 Edition of the Regulations. This was 
the first complete revision to be published since 1973 (except for 
the amended Edition thereto being issued in 1979). During the pro- 
cess which led to the 1985 Edition of the Regulations and its 
supportive documents, it became apparent that changes needed to 
be made in this process. Not addressing issues related to trans- 
portation regulations on a continuing basis created many difficulties 
in trying to efficiently and acceptably review and revise these docu- 
ments in a short period of time. The purpose of this paper is to 
outline the review/revision process which was established, to sum- 
marize the results from that process so far (in terms of changes 
that have been made to the 1985 Edition through supplements 
thereto), and to discuss current plans for carrying on with the re- 
view/revision process with slight modifications. 


17639 (CONF-890631-Vol.3, pp. 1837-1844) Changes In the 
annual dose limits and their potential impact on the IAEA 
(international Atomic Energy Agency) transport regulations. Bi- 
aggio, A.L. (Comision Nacional de Energia Atomica, Buenos Aires 
(Argentina)); Vietri, J.R.L.; Novo, R.G. Oak Ridge National Lab.., 
TN (USA). [1989]. From International symposium on packaging and 
transportation of radioactive materials; Washington, DC (USA); 11- 
16 Jun 1989. In The 9th international symposium on the packaging 
and transportation of radioactive materials. Proceedings: Volume 3. 
Order Number DE90004449. Available from NTIS, PC A99/MF A01. 

The International Commission on Radiological Protection (ICRP) 
has already recommended a change in the annual dose limit for 
members of the public, not yet incorporated by the International 
Atomic Energy Agency (IAEA), the World Health Organization 
(WHO) and the International Labor Organization (ILO) in the Basic 
Safety Standards for Radiation Protection. In addition, information 
from different sources could imply a reduction of the annual dose 
limits for occupational exposures in the near future. After a brief 
description of how the annual dose limits were employed in the 
IAEA Transport Regulations, both for the limitation or control of 
actual exposures and for taking safety decisions in relation with po- 
tential exposures (e.g., for requiring a Type B instead of a Type A 
package), this paper analyzes iow changes in the annual dose 
limits could affect some parts of the IAEA Transport Regulations 
and discuss potential areas of conflict between design and opera- 
tional aspects of the transport of radioactive materials as well as 
some difficulties associated with changes on requirements dealing 
with protection and safety. Finally, the areas of interest for the new 
revision of the IAEA Transport Regulations are described in this 
context. 


17640 (CONF-890631—Vol.3, pp. 1845-1853) Proposal of 
new clearance limits for the safe transport of slightly radioac- 
tive materials. Chapuis, A.M. (Commissariat a l'Energie Atomique, 
Fontenay-aux-Roses (France)); Guetat, P.; Renaud, P.; Grenier, M. 
Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and transportation of radioactive materi- 
ais; Washington, DC (USA); 11-16 Jun 1989. in The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available from NTIS, PC A9S/MF A01. 
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Currently evolving philosophy on exemption and its application to 
recycle or disposal of radioactive materials is largely independent 
of transport exemption regulation. Exemption from compliance with 
the regulation for the safe transport of radioactive materials is 
based on mass and surface activity limits (1); the massic value 
used has not been reviewed or updated for some time. It now ap- 
pears necessary to recalculate these exemption limits on a more 
modern basis and to combine both regulations. The methodology 
to be applied has already been used for the determination of A2 
and LSA limits, that is, definition of acceptable dose equivalent 
levels, choice of scenarios and associated parameter values, defi- 
nition of practical limits with the choice of the units. 


17641 (CONF-890631—Vol.3, pp. 1854-1857) Why no leakage 
is neough for type A packages: A regulatory point of view. 
Gonzales, H.M.L. (Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina)); Vietri, J.R.L.; Novo, R.G. Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th international symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 3. Order Number DE90004449. Available from NTIS, PC 
A99/MF A01. 

The 1985 Edition of the IAEA Regulations for the Safe Transport 
of Radioactive Material establishes for different kinds of packages 
the applicable tests and the respective after-test acceptance 
requirements. In particular, paragraph 548 of the Regulations es- 
tablishes that Type B packages shall be so designed that, if they 
were subjected to the tests for demonstrating ability to withstand 
normal conditions of transport, the loss of radioactive contents 
shall be restricted to not more than A2 E-06 per hour. On the other 
hand, paragraph 537 of the Regulations establishes that Type A 
and Industrial packages Type 2 and Type 3 shall be so designed 
that, when subjected to the tests for demonstrating ability to with- 
stand normal conditions of transport, it would prevent loss or 
dispersal of the radioactive contents. As prescribed in the Regula- 
tions, the after-test evaluation of radioactive releases from Type A 
designs does not require a quantitative assessment. Therefore, the 
Regulations allow the designers, in agreement with the National 
Competent Authority, to select the method for verifying the compli- 
ance with the statement prevent loss or dispersal of the radioactive 
contents. Packages containing radioactive materials in gaseous 
form are not taken into account because the qualitative methods 
likely to be satisfactory for leakage evaluation (e.g., a bubbie test, 
differential pressure test), are highly sensitive and able to be quan- 
tified if needed. Packages carrying special form radioactive 
materials are not considered in this paper. 


17642 (CONF-890631—Vol.3, pp. 1858-1865) industry-wide 
effects of new transportation regulations on the shipment of 
LSA material from nuclear facilities. Daloisio, G.S. (Analytical 
Resources, Inc., Sinking Spring, PA (USA)); Hahn, R.E.; Robinson, 
P.J. Oak Ridge National Lab., TN (USA). [1989]. From Interna- 
tional symposium on packaging and transportation of radioactive 
materials; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available from NTIS, PC A99/MF A01. 

The Nuclear Regulatory Commission (NRC) is currently propos- 
ing to essentially adopt the most recent international Atomic 
Energy Agency (IAEA) Safety Series No.6 regulations for determin- 
ing transportation classification. In addition, NRC is proposed to 
increase its threshold of control from greater than Type A to 2 x 
A1 for LSA material. At the same time, the NRC is proposed to in- 
crease packaging requirements for LSA material under its control. 
Assuming adoption of IAEA standards, the Department of Trans- 
portation (DOT) will establish an upper limit for LSA material. 
Under current regulations, LSA material is defined solely in terms 
of specific activity with no upper limit on the total activity per pack- 
age. Under new regulations, LSA is still defined in terms of specific 
activity; however, an upper limit has also been established based 
on an external radiation level of 1 R/Hr at three meters without in- 
tervening shielding. Material that exceeds this 1 R/hr at 3 meters 
may no longer be shipped as LSA. Adoption of IAEA standards will 
increase packaging requirements for LSA material by requiring the 





use of Industrial Packages (IP-1, 2 and 3). At the request of the 
Electric Power Research Institute (EPRI) in support of the Nuclear 
Managemant and Resource Council (NUMARC), the Nuclear 
Transportation Group (NTG) and the Utility Nuclear Waste Man- 
agement Group (UNWMG), Analytical Resources evaluated the 
effects of these new regulations on the utility industry. The evalua- 
tion was based on EPRI’s extensive utility radwaste data base 
which provides detailed information on radwaste generation rates, 
sources and characteristics from approximately 96% of operating 
US nuclear reactors. 


17643 (CONF-890631—Vol.3, pp. 1866-1872) Current status 
of nuclear materials transportation in Japan. Aoki, S. (Tokyo In- 
stitute of Technology (Japan)); Tanabe, M.; Tanino, R.; Fukuda, S. 
Oak Ridge National Lab., TN (USA). [1989]. From International 
symposium on packaging and transportation of radioactive materi- 
als; Washington, DC (USA); 11-16 Jun 1989. In The 9th 
international symposium on the packaging and transportation of ra- 
dioactive materials. Proceedings: Volume 3. Order Number 
DE90004449. Available from NTIS, PC A99/MF A01. 

Some 30 years have passed since the development and utiliza- 
tion of nuclear power began on a full scale. During that time, the 
nuclear power generation of Japan has achieved a rapid growth. 
As a result, the frequency and quantity of nuclear fuel transports in 
Japan has showed a tremendous increase. Also, a plan for con- 
structing nuclear fuel cycle facilities, consisting of enrichment, 
reprocessing and radioactive waste storage facilities is being imple- 
mented, and it is consequently expected that a variety of transport 
modes will also be developed. One of the basic principles relating 
to nuclear fuel transportation in Japan is to protect workers and the 
public from the exposure as low as reasonably achievable 
(ALARA) in order to assure safe transport of nuclear fuel. Japan 
has regulated package design and shipment based on this princi- 
ple of safety. 


17644 (CONF-890631—Vol.3, pp. 1873-1876) Is not the uni 
versality of implementation of IAEA rules as difficult to 
maintain as it was to obtain?. Grenier, M. Oak Ridge National 
Lab., TN (USA). [1989]. From International symposium on packag- 
ing and transportation of radioactive materials; Washington, DC 
(USA); 11-16 Jun 1989. In The 9th intemational symposium on the 
packaging and transportation of radioactive materials. Proceedings: 
Volume 3. Order Number DE90004449. Available from NTIS, PC 
A99/MF A01. 

It is quite a common place to say that the IAEA recommenda- 
tions on the safe transport of radioactive materials remarkably 
succeeded in their task to uniformize the applicable rules, and by 
that way to make it possible to carry radioactive material nationally 
and internationally. That is true, at the present time as well from 
the geographical and political standpoint, as from the modal stand- 
point, that means, whichever is the country, the air or maritime 
space, or the transport mode. The transcription of IAEA rules in the 
regulations or recommendations of modal international organiza- 
tions, and in the national rules allowed to get to this very favorable 
situation. It is however another common place to say that the prob- 
lems set up by this carriage evolve with the technical progress and 
nuclear knowledge as well as with the evolution and development 
of their implementation, and, therefore, the applicable rules must 
be adapted to the evolution and evolve themselves. It seemed 
therefore interesting to them to try to see under what conditions, 
the harmony obtained at one given date could be maintained and 
kept with the passing time, through the necessary adaptations in 
the field of the making up of the general rules, and in the practical 
applications. 


17645 (CONF-900378-3) Teleoperator servoloop tuning us- 
ing an expert system. Noakes, M.W. Oak Ridge National Lab., 
TN (USA). [1990]. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From 22. IEEE Southeastern 
symposium on system theory; Cookville, TN (USA); 11-13 Mar 
1990. Order Number DE90005674. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

This paper discusses the development of an expert system for 
optimizing of the controls tuning of a gear and shaft force-reflecting 
servomanipulator. Remote maintenance techniques have produced 
hot-cell manipulators that do not require hands-on repair. However, 
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these manipulators are difficult to tune due to the conflicting priori- 
ties of maximizing operator sensation of force reflection and 
minimizing operator fatigue in combination with the complex nonlin- 
ear control algorithms and cross-coupled motions. Due to the 
heuristic nature of this tuning problem and the emphasis on human 
perception of performance, an expert system has been developed 
as an alternative to algorithmic optimization of gains. 7 refs., 1 fig. 


17646 (CU/FE-89-05078) Submerged arc weld modelling: 
Final report. Bibby, M.J. (Carleton Univ., Ottawa, ON (Canada)). 
Carleton Univ., Ottawa, ON (Canada). Faculty of Engineering. 
[1990]. VPContract EMR 20ST.23440-5-9194. (MICROLOG—89- 
05078). Available from PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 562 Booth St., Room 
20C, Ottawa, ON, CAN K1A 0G1; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Progress in modelling the submerged are welding process to 
predict thermal history and heat affected zone (HAZ) properties: 
microstructure, hardness, and cracking threshold is reported in this 
presentation. Included in the report is an investigation of thermal 
changes in the bay region of a 3kJ/mm bead on piate (25 mm 
thick, no preheat) weld. Software for predicting HAZ microstructure, 
hardness and the preheat necessary to prevent cold cracking is 
presented. Microstructure and hardness computations for the 3kJ/ 
mm weld are included. In addition, parametric variations as the 
welding input parameters (current, voltage, preheat, ambient 
temperature, and welding speed) change are presented to demon- 
strate the advantages and potential of weld modelling. The 
significance and limitations of these computations for welds that 
contain a bay are discussed. The potential of weld modelling for 
metallurgical and welding engineering applications is discussed. 
Future developments are suggested. In particular the possibility of 
integrating recent methods of computing the microstructure and 
properties of weld metal into the Carleton computational system is 
mentioned. 106 refs, 53 figs, 14 tabs. 


17647 (DE-TP8781E) Tank-car internal shell explosion su- 
pression system: Preliminary thermal feasibility study. 
Wilkinson, R.G.; Birk, A.M. Davis Engineering Ltd., Ottawa, ON 
(Canada). Mar 1987. 158p. (MICROLOG—89-06054). Available 
from PC Transportation Development Centre (Canada), Complexe 
Guy-Favreau, 2000 Rene-Levesque Bivd. West, West Tower, Suite 
601, Montreal, PQ, CAN H2Z 1Z4; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St. Ottawa, Ont., 
Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 

A preliminary thermal feasibility study is presented concerning in- 
ternal shell thermal protection device for railroad tank cars. The 
device consists of an internal shell which is supported within the 
tank so that an annular space is formed between it and the tank 
wall. An opening along the bottom (opposite the relief valve) allows 
communication between the annulus and the inner cavity. The de- 
vice has 2 modes of operation. If the tank is substantially upright, 
low wall temperatures are maintained when the relief valve is 
open. If the tank roll is large, vapor flow is facilitated through the 
relief valve. The experimental program was carried out using a 
tank car test facility. Baseline tests of an unrolled tank without an 
internal shell were conducted. The thermal performance of a tank 
fitted with an internal shell with an internal shell was then deter- 
mined at various roll angles, heat flux, and pressure relief valve 
orifice diameters. Results showed that for a vertical tank the inter- 
nai shell device does significantly reduce wall temperatures in the 
upper regions of the tank. For a rolled tank condition, insufficient 
cooling took place at the top of the tank which was not liquid- 
wetted. Based on observations from the small-scale tests, a 
computer model of an internal shell equipped tank was formulated 
and written in FORTRAN. Full-scale simulations indicated that an 
upright or rolled tank could survive and engulfing fire accident situ- 
ation. However, a torch fire impinging on the top of the tank 
resulted in thermal rupture of the internal shell equipped tank. Pro- 
gram listings are included. 3 refs., 72 figs., 2 tabs. 


17648 (IAEA-TECDOC-521) Retention of lodine and other 
airborne radionuclides in nuclear facilities during abnormal 
and accident conditions: Final report of a co-ordinated re- 
search programme sponsored by the JAEA from 1983 to 1988. 
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International Atomic Energy Agency, Vienna (Austria). Sep 1989. 
180p. Order Number DE90614751. Available from NTIS (US Sales 
Only), PC AOS/MF A01 - OSTI; INIS. 

Extensive research efforts have been undertaken in the worid 
scientific community advancing the status of systems to maintain 
high air cleaning efficiency under the extreme abnormal conditions. 
The IAEA Co-ordinated Research Programme to upgrade technol- 
ogy in the area started in 1983 on the recommendations of a 
previous programme and the development covering a five year 
term is described in this document. Research laboratories from ten 
Member States participated, Belgium, German Democratic Repub- 
lic, Hungary, India and Yugoslavia for three years with Austria, 
Canada, Federal Republic of Germany, Republic of Korea and UK 
for lesser periods. Research co-ordination meetings were held in 
Belgium (1984), Canada (1986) and Hungary (1988). A separate 
abstract was prepared for each of the 9 presentations from experts 
from the above mentioned Member States who participated in this 
research programme. Refs, figs and tabs. 


17649 (IAEA-TECDOC-521, pp. 25-36) Application of a new 
technology for the quality assurance testing of ultra efficient 
particulate air filters. Deworm, J.P. (Centre d’Etude de I’Energie 
Nucleaire, Mo! (Belgium)); Slegers, W. International Atomic Energy 
Agency, Vienna (Austria). Sep 1989. In Retention of iodine and 
other airborne radionuclides in nuclear facilities during abnormal 
and accident conditions: Final report of a co-ordinated research 
programme sponsored by the IAEA from 1983 to 1988. Order 
Number DE90614751. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

HEPA filter test methods were developed with source terms ap- 
propriately extended to accident conditions. A Single Particle Laser 
Particle Size Spectrometer (SPLPSS) method was developed using 
the HEPA filter-testing method and heterodisperse liquid test 
aerosol. Laboratory and in-situ testing of HEPA and ULPA filters 
was performed and found very valuable for quality assurance pur- 
poses. The new SPLPSS methodology would not be limited by 
investment costs, requirements in qualifying operators or fragility of 
instrument. (author). 12 refs, 8 figs, 8 tabs. 


17650 (IAEA-TECDOC-521, pp. 37-62) Filter testing under 
special conditions. Ulimann, W. (Staatliches Amt fuer Atomsicher- 
heit und Strahlenschutz, Berlin (German Democratic Republic)); 
Hamel, P.; Schulz, W. international Atomic Energy Agency, Vienna 
(Austria). Sep 1989. In Retention of iodine and other airborne ra- 
dionuclides in nuclear facilities during abnormal and accident 
conditions: Final report of a co-ordinated research programme 
sponsored by the IAEA from 1983 to 1988. Order Number 
DE90614751. Available from NTIS (US Sales Only), PC A09/MF 
AO1 - OSTI; INIS. 

It is reported on the results of preparative work to construct or 
reconstruct testing equipment for testing of filter materials under 
normal conditions and at increased temperature and humidity and 
for testing of full-size filters under normal conditions and at in- 
creased humidity and on experimental investigations. For aerosol 
measurement a scintillation particle counter and a laser aerosol 
spectrometer Partoscope R-LA were used. The generation and the 
properties of the test aerosols are described in detail. The investi- 
gations of filter materials were concentrated on testing selected 
fiter materials on lab-scale, using a NaCl test aerosol (CMD = 0.18 
um; sig = 1.8). In addition, extensive investigations on a full- 
size fitter FARTOS-Z-500 have been made. This filter is intended 
for separating liquid or solid polydisperse aerosols from air or 
gases and can be regenerated by spraying or washing. (author). 6 
refs, 25 figs. 


17651 (IAEA-TECDOC-521, pp. 75-112) Investigation of the 
influence of accident conditions on the performance of HEPA 
fiter and iodine trapping systems. Friedrich, V. (Magyar 
Tudomanyos Akademia, Budapest (Hungary). Izotopintezete). Inter- 
national Atomic Energy Agency, Vienna (Austria). Sep 1989. In 
Retention of iodine and other airborne radionuclides in nuclear fa- 
cilities during abnormal and accident conditions: Final report of a 
co-ordinated research programme sponsored by the IAEA from 
1983 to 1988. Order Number DE90614751. Available from NTIS 
(US Sales Only), PC AOS/MF A01 - OSTI; INIS. 
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The removal efficiency obtained in operation of a perchlorvinyl- 
based fibrous HEPA filter was investigated at higher temperatures 
and relative humidities. A reduced performance relationship was 
determined due primarily to high relative humidity at low air 
flowrates and to high temperature at high flowrates. The applicabil- 
ity of potassium carbonate aerosol produced by nozzle type 
atomisation was investigated for in-situ HEPA filter testing. Particle 
sizing by cascade impactor and centrifugal aerosol spectrometer 
was developed. Theoretical and experimental investigations were 
made into mechanisms for radioiodine removal on carbon-based 
adsorbents at higher temperatures and humidities and included the 
use of specially developed continuous airflow apparatus. (author). 
9 refs, 32 figs, 9 tabs. 


17652 (IAEA-TECDOC-521, pp. 113-142) Evaluation of high 
efficiency particulate air (HEPA) and iodine filters under high 
temperature, humidity and radiation. Ramarathinam, K. (Bhabha 
Atomic Research Centre, Bombay (India)); Kumar, S.; Gandhi, 
K.G.; Ramachandran, S. International Atomic Energy Agency, Vi- 
enna (Austria). Sep 1989. In Retention of iodine and other airborne 
radionuclides in nuclear facilities during abnormal and accident 
conditions: Final report of a co-ordinated research programme 
sponsored by the IAEA from 1983 to 1988. Order Number 
DE90614751. Available from NTIS (US Sales Only), PC A09/MF 
A01 - OSTI; INIS. 

Effects of temperature, humidity and gamma irradiation were in- 
vestigated related to the performance of micro-glass fibre filter 
media, iodine removal on impregnated activated charcoal and over- 
all performance of HEPA filter and iodine adsorber prototype units. 
(author). 12 refs, 12 figs, 17 tabs. 


17653 (IIVG-dp-84-217) Industrial robots in car construc 
tion - on the way to ‘automized Fordism’?. Malsch, T.; Dohse, 
K.; Juergens, U. Wissenschaftszentrum Berlin fuer Sozialforschung 
GmbH (WZB) (Germany, F.R.). Internationales Inst. fuer Vergle- 
ichende Geselischaftsforschung. May 1984. 74p. (In German). 
Order Number DE90748569. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

English version available as report IIVG/dp—84-222. 

Since the end of the 70s international car manufacturers have 
adopted a new strategy with regard to the use of robots. Compa- 
nies all over the world - headed by the Japanese car makers - 
decided not to ‘dabble’ with industrial robots anymore but to 'block- 
bust’ with them. Complete production processes were literally 
turned inside out by the compact use of robots in waves, and ad- 
justed to the requirements of flexible manufacturing technology. To 
deal with the characteristic conditions and features of the new strat- 
egy as well as its implications for labour policy, it is also necessary 
to examine the use of robots at the plant level. This study comes to 
the conclusion that the plant use of robots by no means follows a 
continuous curve, as would appear to be the case in industry and 
group statistics on the development of robot inventory. (orig/HW). 


17654 (KCP-613-4192) Automated screw machine process 
planning: Final report. Hinderliter, S.D. Allied-Signal Aerospace 
Co., Kansas City, MO (USA). Kansas City Div. Feb 1990. 30p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00613. Order Number DE90006401. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The objective of this project was to design, develop, and imple- 
ment a computer aided process planning (CAPP) system which will 
aid the process engineer through all phases in obtaining the first 
copy of the traveler for automated screw machines. This auto- 
mated process planning is required to reduce the time involved to 
produce the production traveler. In addition, the system will avoid 
the duplication of tooling and increase engineering efficiency by 
standardizing processes, travelers, and tooling. 


17655 (LA-11722-T) Chemical protective clothing: Perme- 
ation behavior of chemical binary mixtures. Wiemann, P.B. Los 
Alamos National Lab., NM (USA). Dec 1989. 74p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-36. Or- 
der Number DE90005780. Available from NTIS, PC AO5/MF A01 - 
OSTI; GPO Dep. 





An investigation into the permeation behavior of four selected 
binary mixture/material challenge series was conducted. The hy- 
pothesis examined was based on the existing knowledge that neat 
compounds which possess high permeation rates and short break- 
through times, also tend to swell the material. A binary mixture 
containing both a high and a low permeation rate component might 
sustain a permeation pattern where the low permeation rate com- 
ponent [B] is actually diffusing through the high permeation rate 
component [A], rather than through the material itself at steady- 
state. This was examined using immersion and permeation 
experiments. Five challenge concentrations, consisting of both neat 
components, 25-75, 50-50, and 75-25 volume per cent binary mix- 
tures, were employed for all experiments. Immersion experiments, 
used to determine mass and volume changes of fully immersed ma- 
terial specimens, were performed using two test durations. The first 
was 24-hours with measurements at 1, 4, 8, 12, and 24-hour(s). 
The second was 2-hours with measurements every 10 minutes. All 
permeation experiments employed the standard ASTM permeation 
cell. The permeation apparatus was an open-loop system where a 
continous flow of fresh collecting medium (filtered dry air) carried 
the permeant(s) from the collection side of the test cell to the ana- 
lyzer. All chemical analyses were conducted using a quadrupole 
gas analyzer. All experiments were conducted in triplicate and per- 
meation experiments were carried out until steady-state permeation 
was achieved or 24-hours had elapsed. 43 refs., 19 figs., 4 tabs. 


17656 (LNCC—006/89) A mumerical model for the 
determination of periodic solutions of pipes subjected to non- 
conservative loads. Velloso, P.A.; Galeao, A.C. Laboratorio 
Nacional de Computacao Cientifica, Rio de Janeiro, RJ (Brazil). 
May 1989. 13p. Order Number DE90614756. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

This paper deals with nonlinear vibrations of pipes subjected to 
non-conservative loads. Periodic solutions of these problems are 
determined using a variational approach based on Hamilton’s Prin- 
ciple combined with a Fourier series expansion to describe the 
displacement field time dependence. A finite element model which 
utilizes Hemite’s cubic interpolation for both axial and transversal 
displacement amplitudes is used. This model is applied to the 
problem of a pipe subjected to a tangential and a normal follower 
force. The numerical results obtained with this model are compared 
with the corespondent solutions determined using a total la- 
grangian description for the Principle of Virtual Work, coupled with 
Newmark's step-by-step integration procedure. It is shown that for 
small to moderate displacement amplitudes the one-term Fourier 
series approximation compares fairly well with the predicted solu- 
tion. For large displacements as least a two-term approximation 
should be utilized. 


17657 (PS-36) 25th-year jubilee edition of the Hot Labora- 
tory’s annual report. Bart, G. (ed.) (Paul Scherrer inst. (PSI), 
Wuerenlingen (Switzerland). Lab. fuer Werkstoffe und Nukleare 
Verfahren). Paul Scherrer Inst. (PSI), Wuerenlingen (Switzerland). 
Jul 1989. 74p. (in English, German). Order Number DE90616279. 
Available from NTIS (US Sales Only), PC AO4/MF A01 - OSTI; 
INIS. 

The topics discussed in this report concern the history of PSI's 
Hot Laboratory, nuclear fuel development performed there during 
the last twenty years, post irradiation examination work, basic re- 
search for a final repository of radioactive wastes, and neutron 
embrittlement experiments. 44 figs., 1 tab., 82 refs. 


17658 (UCID-21779) Recent investigations in personal 
protective equipment (including respirators). Lawrence Liver- 
more National Lab., CA (USA). [1990]. 58p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE90005785. Available from NTIS, PC AO04/MF A01 - 
OSTI; GPO Dep. 

This nine publication report contains articles describing research 
investigations carried out by the Special Projects Division, Hazards 
Control Department, of the Lawrence Livermore National Labora- 
tory (LLNL). The Special Projects Division is a multidisciplinary R & 
D organization that undertakes research in the general areas of 
Fire Science, Radiation Science, and Safety Science. These arti- 
cles are reprinted from various editions of the Hazards Control 
Department Annual Technology Review. 6 figs., 4 tabs. 
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17659 (Y/DX-809-Supp!.2) A status review of the advanced 
technology features available for the Enhanced T-base 
Project: Supplement 2. Barkman, W.E.; Babelay, E.F.; Demint, 
P.D.; Hebbie, T.L.; Klages, E.J.; Rasnick, W.H.; Williams, R.R. Oak 
Ridge Y-12 Plant, TN (USA). 15 Dec 1989. 46p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC05-840R21400. 
Order Number DE90006128. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

The purpose of the Enhanced T-base Project (which is often 
referred to as “PFMS") is to acquire hardware and software modifi- 
cations for existing T-base lathes that will significantly improve the 
ability of these machines to produce precision workpiece. The de- 
sign objective is to obtain a manufacturing system that is capable 
of producing hemishell workpieces to significantly higher tolerance 
with an accompanying low level of process variability (with 3-5 w 
goals of +0.0005 in. on contour and +0.001 in. on wall). A new 
T-base lathe and one retro-fit system will be fabricated which incor- 
porate the necessary special features required to meet the project 
goals. The new lathe provides a test bed to demonstrate the 
achievable system capabilities while the retro-fit package offers a 
mechanism for exhibiting the effects of the system enhancements 
on existing T-base lathes. After the new machine and retro-fit sys- 
tem have been thoroughly evaluated, additional systems will be 
obtained to upgrade an appropriate number of machine tools. 
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Refer also to citation(s) 15920, 16168, 16170, 16956, 17815, 
17818, 18091 


17660 (AD-A-213756/0/XAB) Design and fabricate a 
metallic-hydride heat pump with ea cooling capacity of 9000 
Btu/h. Final report. Golben, P.M.; Huston, E.L. ERGENICS, 
Wyckoff, NJ (USA). 7 Feb 1989. 236p. Available from NTIS, PC 
A11/MF A02. 

Existing environmental control equipment (ECE) for truck 
mounted electronic communication shelters are powered by Army 
generator sets. Fully 50% of the generated power is consumed by 
the ECE and innovative ECE, technology was sought to reduce 
this electrical load. The heat content of the diesel generator ex- 
haust gas was viewed as a potential ‘waste heat’ source for 
thermally driven ECE systems. Metal-hydride heat pumps were 
proposed as for this application. The purpose of this contract was 
to produce a prototype metal-hydride air conditioner of 9000 BTU/H 
capacity and compare system size, weight, electric power require- 
ments and performance with a Standard Army Air Conditioner of 
the same capacity. 


17661 (CONF-8705391-, pp. 127-139) A simplified varia- 
tional technique for the description of heat transfer and fluid 
flow. Geskin, E.S. (New Jersey Inst. of Tech., Newark (USA). Dept. 
of Mechanical Engineering). Consiglio Nazionale delle Ricerche, 
Rome (italy). Progetto Finalizzato Energetica. 1988. (in Italian). 
From 4. international symposium on second law analysis of thermal 
systems; Rome (italy); 25-30 May 1987. In 4th international sym- 
posium on second law analysis of thermal systems. Order Number 
DES90733481. Available from NTIS (US Sales Only), PC A14. 

Paper presented at 4th international symposium on second law 
analysis of thermal systems, Rome, 25-30 May 1987. 

A procedure is presented for the construction of a variational 
equation to describe heat transfer and fluid flow in a system with 
fixed boundary conditions. By the incorporation of different groups 
of interrelated process variables, it is possible to construct various 
forms of equations. The resolution of a variational equation for a 
specific system is reduced to the determination of the constitutive 
equations and equations of equilibrium for that system. To illustrate 
the application of this procedure, equations for entropy, quantity of 
fluid flow and transmission of heat, at a specific point in a perfect 
fluid, are developed. 


17662 (IC-89/348) Thermal decay of an initially hot 
isothermal water body with application to thermal energy stor- 
age. Adjepong, S.K.; Bestman, A.R. International Centre for 
Theoretical Physics, Trieste (Italy). Nov 1989. 18p. Order Number 
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DE90614742. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The thermal decay of an initially hot isothermal water body con- 
tained in a tank has been studied. Analytical solutions (including a 
group-theoretic solution) have been obtained for the one- 
dimensional heat conduction equation with heat loss from the sides 
of the tank. The convective heat transfer coefficient is assumed to 
vary with space and time rather than constant over the surface of 
the tank. A very good agreement is obtained between the 
group-theoretic solution and a numerical solution using the Crank- 
Nicholson finite difference scheme. The analytical results have 
been discussed in terms of underlying physical mechanisms. (au- 
thor). 6 refs, 3 figs. 


17663 (LNCC-020/89) High order P-G finite elements for 
convection-dominated problems. Carmo, E.D. do; Galeao, A.C. 
Laboratorio Nacional de Computacao Cientifica, Rio de Janeiro, RJ 
(Brazil). Jun 1989. 13p. Order Number DE90614743. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

From the error analysis presented in this paper it is shown that 
de CCAU method derived by Dutra do Carmo and Galeao [3] pre- 
serves the same order of approximation obtained with SUPH (cf. 
Books and Hughes [2]) when advection-diffusion regular solutions 
are considered, and improves the accuracy of the approximate 
boundary layer solution when high order interpolating polynomials 
are used near sharp layers. 


17664 (N-90-10385, pp. 127-137) The role of particle colli- 
sions in pneumatic transport. Mastorakos, E.; Louge, M.; 
Jenkins, J.T. National Aeronautics and Space Administration, 
Huntsville, AL (USA). George C. Marshall Space Flight 
Center. Sep 1989. (NASA-CP-—3047;M-616;NAS—1 .55:3047;CONF- 
8904307-: Constitutive relationships and models in continuum 
theories of multiphase flows, Huntsville, AL (USA), 5-7 Apr 1989). 
In Constitutive relationships and models in continuum theories of 
multiphase flows. Available from NTIS, PC A08/MF A01. 

A model of dilute gas-solid flow in vertical risers is developed in 
which the particle phase is treated as a granular material, the bal- 
ance equations for rapid granular flow are modified to incorporate 
the drag force from the gas, and boundary conditions, based on 
collisional exchanges of momentum and energy at the wall, are 
employed. In this model, it is assumed that the particle fluctuations 
are determined by inter-particie collisions only and that the turbu- 
lence of the gas is unaffected by the presence of the particles. The 
model is developed in the context of, but not limited to, steady, 
fully developed flow. A numerical solution of the resulting governing 
equations provides concentration profiles generally observed in di- 
lute pneumatic flow, velocity profiles in good agreement with the 
measurements of Tsuji, et al. (1984), and an explanation for the 
enhancement of turbulence that they observed. 


17665 (N-90-10409) Application of formal optimization 
techniques in thermal/structural design of a heat-pipe-cooled 
panei for a hypersonic vehicle. Camarda, C.J.; Riley, M.F. Na- 
tional Aeronautics and Space Administration, Hampton, VA (USA). 
Langley Research Center. Oct 1987. 32p. (NASA-TM-89131;L— 
16134;NAS—1.15:89131). Available from NTIS, PC A03/MF A01. 

Nonlinear mathematical programming methods are used to de- 
sign a radiantly cooled and heat-pipe-cooled panel for a Mach 6.7 
transport. The cooled portion of the panel is a hybrid heat-pipe/ 
actively cooled design which uses heat pipes to transport the ab- 
sorbed heat to the ends of the panel where it is removed by active 
cooling. The panels are optimized for minimum mass and to satisfy 
a set of heat-pipe, structural, geometric, and minimum-gage con- 
Straints. Two panel concepts are investigated: cylindrical heat 
pipes embedded in a honeycomb core and an integrated design 
which uses a web-core heat-pipe sandwich concept. The latter was 
lighter and resulted in a design which was less than 10 percent 
heavier than an all actively cooled concept. The heat-pipe concept, 
however, is redundant and can sustain a single-point failure, 
whereas the actively cooled concept cannot. An additional study 
was performed to determine the optimum number of coolant mani- 
folds per panel for a minimum-mass design. 


17666 


(PS-38) Particle resuspension from a multi-layer 
deposit by turbulent flow. Fromentin, A. (Paul Scherrer Inst. 
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(PSI), Villigen (Switzerland). Programm LWR-Sicherheit). Paul 
Scherrer Inst. (PSI), Wuerenlingen (Switzerland). Sep 1989. 162p. 
Order Number DE90616276. Available from NTIS (US Sales Only), 
PC AO8/MF A01 - OSTI; INIS. 

The aim of this work was to contribute to the understanding and 
quantification of particle resuspension from a bed exposed to a 
turbulent flow. The PARESS experiment has been set up and con- 
ducted. Multi-layer deposits of particles were created by allowing 
aerosols to settle on steel plates under conditions typical of a nu- 
clear reactor containment following a severe accident. These were 
then exposed to a controlled turbulent airflow (Uinfinity=5-25 m/s) in 
a wind tunnel and the evolution of the resuspension flux as a func- 
tion of time was measured. The resuspension flux F, decreased 
with exposure time to the airflow t, according to a power law F, = 
a.t—> [kg/m?.s]. The parameters a and b depend on the flow veloc- 
ity and the nature of the deposit. A new semi-empirical model, 
based on the comparison between the distributions of adhesive 
forces holding the particles on the deposit and aerodynamic forces 
tending to remove them, has been developed to simulate the sto- 
chastic nature of particle resuspension. This model is able to 
predict the experimentally observed decrease of the resuspension 
flux as a function of time and its dependence on flow velocity. 
Based on the results of the PARESS experiment, an empirical 
global relationship, which ignores the fine effects due to the nature 
of the different deposits, has been proposed. It appears that the re- 
suspension flux is approximately proportinal to the cube of the flow 
velocity, and that a pseudo threshold velocity exists below which 
virtually no resuspension occurs. (author) 57 figs., 1 tab., 79 refs. 


17667 (PS-43) Determination of some thermal properties 
of the NEPTUN heater rod and experimental test of the inverse 
heat conduction program INCON. Richner, M. (Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). Labor f. Thermohydraulik); Ak- 
san, S.N. Paul Scherrer Inst. (PSI), Wuerenlingen (Switzerland). 
Sep 1989. 67p. Order Number DE90616277. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

A specially instrumented NEPTUN heater rod is tested to verify 
its performance and to assess the accuracy of the inverse heat 
conduction model. In order to have an experimental test for the 
inverse heat conduction computer program INCON, a special NEP- 
TUN heater rod was built, which consisted of eight layers of five 
different materials as the normal NEPTUN heater rods, but which 
had additionally thermocouples in five different radial positions. 
With this specially instrumented NEPTUN heater rod it was possi- 
ble to measure the thermal properties of some materials of the 
NEPTUN heater rod and to test the inverse heat conduction pro- 
gram INCON in its capability to predict the internal temperature 
profile and the flux of the rod. Specifically, the thermal conductivi- 
ties of Boronnitride and sprayed Aluminiumoxide and the heat 
capacity of the whole rod could be measured. INCON computer 
program was tested in one steady state and three heatup experi- 
ments. As a result of this experimental work, it was possible to 
obtain experimentally some of the actual properties of the NEPTUN 
heater rod materials and an experimental test and validation for the 
Inverse Heat Conduction program INCON was possiole in order to 
predict well internal temperatures. The effect of the experimentally 
determined thermal properties to the results of INCON and 
RELAPS/MOD2 was investigated for the NEPTUN reflooding ex- 
periments. So the uncertainty of these computer programs with 
respect to thermal properties of the NEPTUN heater rod could be 
estimated. (author) 41 figs., 2 tabs., 8 refs. 


17668 Heat transfer coefficient in opposing mixed convec- 
tion. |. A complete analytical solution. Shai, |. (Ben-Gurion Univ. 
of the Negev, Mechanical Engineering Dept., Beersheva, Israel); 
Barnea, Y. Israel Journal of Technology (Israel), 23(1): 79-83 
([1987]). (CONF-8406375-: 18. Israel mechanical engineering con- 
ference, Haifa (israel), 27 Jun 1984). 

Mixed convection arises when the normal (i.e. natural and 
forced) modes of convection are simultaneously present and of the 
same order of magnitude. A practical instance of mixed convection 
occurs during "Loss of Cooling Accident” (LOCA) events in nuclear 
reactors, where emergency conditions result in a low forced flow, 
superimposed on the natural convection of the reactor core. When 
the fluid is forced in the direction opposite to the buoyant motion, 





the regime is an opposing mixed convection. A simple theoretical 
solution for the evaluation of the heat transfer coefficient is pre- 
sented, assuming a combined velocity and temperature profile of 
the natural and forced convection within a common boundary layer. 
The effect of this coupling is characterized by the non-dimensional 
parameter: beta = 3.5U divided by GAMMA,, which indicates 
the relative influence of both the forced (Uinfinty) and the natural 
(GAMMA,) pure convection modes in the mixed convection phe- 
nomenon. The solution is obtained by dividing the analyzed flat 
plate into two separate regions, one dominated by forced convec- 
tion, the other by free convection. The complete solution is 
presented in a practical form from the design viewpoint. (author) 2 
figs., 5 refs. 
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Refer also to citation(s) 16193, 16446, 16492, 16528, 16531, 
16623, 16842, 17125, 17132, 17133, 17140, 17702, 17816, 17837, 
17839, 17846, 17857 


17669 (CEA/RD-000G148/2.1) Measurement of sub-surface 
stress. Beaney, E.M. Canadian Electrical Association, Montreal, 
PQ (Canada). Oct 1980. 29p. (CE-02861). Available from CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1iA 0G1. Prices: $0.34 CAN per page, 
$3.40 minimum. 

Lack of information about sub-surface residual stress is a limiting 
factor in the life assessment of structures. No satisfactory method 
exists for measuring such stresses in a general structure. Those 
methods that do exist are with one exception completely destruc- 
tive. A novel way of measuring these stresses on any shaped 
structure under laboratory conditions is developed and tested. The 
method need only leave holes of about 25mm diameter through the 
structure. The technique consists of measuring the diametral and 
axial strains in a 3.125mm hole as it is trepanned out of the struc- 
ture to form a 10mm diameter cylinder centred on the hole. The 
necessary mathematics has been developed and checked numeri- 
cally to calculate the residual stresses relaxed during trepanning, 


from the measured strains. Two experimental problems necessary 
to the success of the technique had to be solved: the attachment 
of strain gauges down long holes and the very accurate diametral 
measurement of the hole. Both of these have been solved satisfac- 
torily and measurements of stresses in a low alloy cast steel block 
have been made to prove the system. 8 refs., 15 figs. 


17670 (ETSU-N—113 vp.) The significance of standardised 
load sequences. Heuler, P. (industrieaniagen-Betriebsgeselischaft 
(IABG), Ottobrunn (Germany, F.R.)); Schuetz, W. UKAEA Harwell 
Lab. (UK). Energy Technology Div. [1989]. (CONF-8803187-: 
Workshop on fatigue in wind turbines, Harwell (UK), 21-22 Mar 
1988). In Proceedings of an IEA workshop on fatigue in wind tur- 
bines: Harwell Laboratory, 21-22 March 1988. Order Number 
DE90747194. Available from NTIS (US Sales Only), PC A10/MF 
A01. 

The advantages, problems and limitations are described of using 
standardized load sequences which resemble the main common 
features of the loading environment of a certain type of structure 
without referring to an actual wind turbine design problem. The re- 
quirements for definition and areas of application of standardized 
load sequences are described in detail. The final sections deal with 
the load sequences presently available and under development. 
(UK). 


17671 (ETSU-N-113 vp.) Testing wood in fatigue. Ansell, 
M.P. (Bath Univ. (UK). School of Materiais Science (United King- 
dom)); Tsai, K.T.; Bonfield, P.W. UKAEA Harwell Lab. (UK). 
Energy Technology Div. [1989]. (CONF-8803187—: Workshop on 
fatigue in wind turbines, Harwell (UK), 21-22 Mar 1988). In Pro- 
ceedings of an IEA workshop on fatigue in wind turbines: Harwell 
Laboratory, 21-22 March 1988. Order Number DE90747194. Avail- 
able from NTIS (US Sales Only), PC A10/MF A01. 

Laminated wood has proved to be the optimum material for the 
construction of wind turbine rotor blades from the point of view of 
properties per unit mass and per unit cost. The limited amount of 
fatigue data for wood in the literature has prompted two research 


42 ENGINEERING 
4205 Materials Testing 


programmes to be established for measuring the fatigue properties 
of wood in four-point flexure and in axial loading. Problems 
associated with loading and gripping wood are explained and ser- 
vohydraulic fatigue machines and a computer control system are 
described. Fatigue data is presented in the form of S-N curves and 
constant life lines and axial loading in tension and compression is 
shown to be the better method for assessing the fatigue perfor- 
mance of wood. Preliminary block loading test results are reported 
and the paper concludes with a discussion of the relevance of 
standardised load spectra for assessing the performance of 
wooden rotor blades. (author). 


17672 (INFO—0250-1) Ultrasonic defect-sizing using deci- 
bel drop methods. |: Text. Murphy, R.V. New Brunswick 
Research and Productivity Council, Fredericton, NB (Canada); 
Atomic Energy Control Board, Ottawa, ON (Canada). Mar 1987. 
85p. Order Number DE90614800. Available from NTIS (US Sales 
Only), PC AO5/MF A01 - OSTI; INIS. 

Results are reported of a study performed to investigate the ac- 
curacy and repeatability of various ultrasonic decibel (dB) drop 
sizing methods in determining the length, vertical extent and orien- 
tation of artificial and real weld flaws in thin steel sections. Seven 
artificial flaws and nine real weld flaws were examined; over 200 
data plots were produced. The general findings are: (a) length and 
vertical extent are assessed most accurately when using a 14 dB 
drop from the maximum indication amplitude; (b) decibel drops less 
that 14 dB generally undersize flaws while decibel drops greater 
than 14 dB generally oversize flaws; (c) flaws which are smaller 
than the width of the sound beam cannot be assessed accurately 
using dB drop methods; (d) large flaws are assessed most accu- 
rately when the sound beam strikes the flaws at near normal 
incidence; (e) the vertical extent and orientation of large flaws are 
plotted most accurately using the beam centre line method as op- 
posed to the beam profile method; and, (f) the limitations of 
dB-drop-sizing methods have considerable ramifications for CAN3- 
N285.4-M83 and ASME XI evaluation criteria. 


17673 (INFO-0250-2) Ultrasonic defect-sizing using deci- 
bel drop methods. Il: Detailed scans and pilots. Murphy, R.V. 
(New Brunswick Research and Productivity Council, Fredericton, 
NB (Canada)). Atomic Energy Control Board, Ottawa, ON 
(Canada). Mar 1987. 260p. Contract R1100342690. (RPC-EM— 
87/69). Order Number DE90614801. Available from NTIS (US 
Sales Only), PC A12/MF A01 - OSTI; INIS. 

Results are reported of a study performed to investigate the ac- 
curacy and repeatability of various ultrasonic decibel (dB) drop 
sizing methods in determining the length, vertical extent and orien- 
tation of artificial and real weld flaws in thin steel section. Seven 
artificial flaws and nine real weld flaws were examined; over 200 
data plots were produced. The general findings are: (a) length and 
vertical extent are assessed most accurately when using a 14 dB 
drop from the maximum indication amplitude, (b) decibel drops less 
than 14 dB generally undersize flaws while decibel drops greater 
than 14 dB generally oversize flaws, (c) flaws which are smaller 
than the width of the sound beam cannot be assessed accurately 
using dB drop methods, (d) large flaws are assessed most accu- 
rately when the sound beam strikes the flaws at near normal 
incidence, (e) the vertical extent and orientation of large flaws are 
plotted most accurately using the beam centre line method as op- 
posed to the beam profile method, and (f) the limitations of 
dB-drop-sizing methods have considerable ramifications for CAN3- 
N285.4-M83 and ASME XI evaluation criteria. 


17674 (OH/RD-88-133-K) Burst test facility: Executive 
summary. Boag, J.M.; Fiaman, M.T. Ontario Hydro Research Div., 
Toronto, ON (Canada). 7 Oct 1988. 15p. (MICROLOG—89-04444). 
Available from PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobicoke, ON, CAN M8Z 
5S4; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC $10.00 
CAN; MF $10 CAN. 

A major burst test facility which has been recently constructed at 
Ontario Hydro’s Research Division is described. It is capable of 
testing many full-scale power plant components such as pressure 
vessels and piping components under expected or postulated 
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extreme operating conditions. This facility incorporates an above- 
ground heavily reinforced concrete containment structure which is 
capable of withstanding sudden energy releases of high pressure/ 
high temperature gases or liquids, projectiles, noise and shock that 
may be encountered during component testing. This facility is 
unique because of its ability to continuously supply hot pressurized 
water to the test component from the adjacent pump test facility; its 
long rectangular shape (ideal for piping including full length reactor 
fuel channels with intact end fittings); and its advanced state-of- 
the-art control, measurement, and process equipment. 5 figs. 


17675 (PB-90-853003/XAB) Solid lubricants: Graphite, 
polymers, fluorides, and general studies. February 1982- 
November 1989 (Citations from the COMPENDEX data base). 
Report for February 1982-November 1989. National Technical 
Information Service, Springfield, VA (USA). Dec 1989. 165p. Avail- 
able from NTISPC NO1/MF NO1. 

Supersedes PB—89-864250. 

This bibliography contains citations concerning the preparation, 
applications, properties, and testing of solid lubricants. Applications 
include bearings, gears, sliders, metal forming and cutting, and 
high- and low-temperature usage. Some citations refer to lubrica- 
tion of equipment used under vacuum and cryogenic conditions, 
such as for spacecraft and severe environmental conditions. (This 
updated bibliography contains 366 citations, 77 of which are new 
entries to the previous edition.) 


17676 (UCID-21861) Barrier shots-l; gauge results (1D). 
Urtiew, P.A.; Erickson, L.M.; Cook, T.M.; Tarver, C.M. Lawrence 
Livermore National Lab., CA (USA). 21 Nov 1989. 17p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
Order Number DE90005746. Available from NTIS, PC A03/MF A01 
- OSTI. 

A series of barrier shots was fired with in situ gauges planted 
into the experimental assembly. The gauge diagnostics are de- 
scribed and the results of the experimental series are discussed. 
Although the gauges used here are still under development and 
not yet fully understood, the measured arrival times and pressure 
histories provided important information on the effect of various 
barriers on the shock loading process. The experimental results 
are also compared to DYNA2D calculations. 2 refs., 11 figs. 
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Refer also to citation(s) 15920, 15921, 16247, 16269, 16474, 
17003, 17004, 17470 


17677 (BCR-TE-87-11) First generation fuel system de- 
sign. B.C. Research, Vancouver, BC (Canada). Feb 1987. 31p. 
(MICROLOG-—89-05375). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 
Canadian government interest in natural gas as a transportation 
fuel began in 1980, generated by the success of natural gas vehi- 
cles (NGV) in New Zealand. In 1981, as part of the National 
Energy Policy, the Ministry of Energy, Mines and Resources began 
funding R&D for natural gas as a transportation fuel. Further into 
the 1980s, the number of NGV installation increased. Unfortu- 
nately, competition in the conversion market dictates that less 
expensive and less safe installations will prevail until regulations 
are enforced more strictly. These practices can lead to potentially 
dangerous fuel systems. Thus there is a need for improve=ert in 
present fuel system design. This project was to produce a theoreti- 
cal design of an optimal natural gas fuel system with special 
empahasis on reducing the number of connections in the fuel sys- 
tem and ensuring that installations are simpler and safer. The 
Canadian Gas Asociation has developed regulations pertaining 
specifically to natural gas vehicles, based on common safety 
practices, research and experience with NGVs. The provincial gov- 
ernments are responsible for enforcing regulations. Short term 
solutions have been suggested in which the aim is the reduction of 
the number of parts, safe routing of fuel lines and relocation of the 
refuelling port. The long term design featured a restricted hish 
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pressure area with integrated components, special fittings, and less 
restrictive components. 12 refs., 6 figs., 2 tabs. 


17678 (ESSO-TE-87-6) Investigation of the low tempera- 
ture performance of trucks operating on low cetane diesel 
fuel: Phase 2. Cartwright, S.J. (Esso Petroleum Canada, Sarnia, 
ON (Canada)); Gilbert, J.B.; Wong, C.L. Esso Petroleum Canada, 
Sarina, ON (Canada). Research Dept. [1989]. 126p. Contract ERM 
OSQ85-00138. (MICROLOG-89-05376). Available from PC Energy, 
Mines and Resources Canada, Communications Branch, 580 Booth 
St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

An anticipated increase in diesel fuel demand and wider use of 
cracked and synthetic distillate fuel components prompted a study 
by Energy Mines and Resources Canada. This report discusses 
the effect of such changes in fuel composition on truck cold 
weather startup and operability. It describes the research program 
undertaken by Esso Petroleum Canada in 1985 using a caterpillar 
3406 heavy duty test engine for combustion tests and Class 8 
trucks for cold starting and pull away driving performance tests on 
the all weather chassis dynamometer. Six fuels were blended to 
represent current and potential future quality Canadian diesel fuels. 
The test phase showed that engine conditions have more influence 
than fuel quality on ignition delay and gaseous emissions. Ignition- 
improved and natural fuels of similar cetane and volatility provided 
equivalent cold starting performance and exhaust emissions. Re- 
duced back-end volatility caused significantly more white smoke, 
but hydrocarbon and carbon monoxide emissions were only slightly 
raised. A synthetic fuel essentially gave equivalent performance to 
a conventional fuel, except for slightly lower nitrogen oxides emis- 
sions. The all-weather chassis dynamometer testing established 
that engine design had by far the largest influence on startability 
and white smoke production. The engine variable that most influ- 
enced startability was coolant temperature, while compression ratio 
and fuel system design were of secondary importance. In contrast, 
fuel quality effects on startability were minor, except for the ad- 
verse effects on lower back-end volatility in the Caterpillar 3406. 2 
refs., 34 figs., 38 tabs. 


17679 (IE-Cl-IS—87/0001 vp, paper 7) Electrodynamic ther- 
mogravimetric analyzer (EDTGA). Bar-Ziv, E. (israel Atomic 
Energy Commission, Negev Nuclear Research Center, Beersheva 
(Israel)). Combustion Inst., Pittsburgh, PA (USA). Israeli Section. 
1987. (CONF-8705399-: 4. Israeli combustion meeting, Jerusalem 
(Israel), 19 May 1987). In Fourth Israeli combustion meeting. Ab- 
Stracts. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

The design and operation of a new device for studying 
single-aerosol particle kinetics at elevated temperatures, the elec- 
trodynamic thermogravimetric analyzer (EDTGA), was examined 
theoretically and experimentally. The completed device consists of 
an electrodynamic balance modified to permit particle heating by a 
COz laser, a temperature measurement system which uses three- 
color infrared-pyrometry system, and continuous weighing system 
using a position-control. In this paper, the position-control, particle- 
weight-measurement system, the heating system, and the 
temperature-measurement system are described and their limita- 
tions examined. (author) 


17680 (IE-Cl-IS—87/0001 vp, paper 8) Ash seperation from 
hot combustion products. Timnat, Y.M. (Technion - Israel Inst. of 
Tech., Aeronautical Engineering Dept., Haifa (Israel)); Hazanov, Z. 
Combustion Inst., Pittsburgh, PA (USA). Israeli Section. 1987. 
(CONF-8705399-: 4. Israeli combustion meeting, Jerusalem 
(Israel), 19 May 1987). In Fourth Israeli combustion meeting. Ab- 
stracts. Available from COST] P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

This work is aimed to develop and bring into operation a com- 
pact opposed-flow combustor, operating with pulverized coal, which 
is equipped with a cyclone-type final section. This configuration al- 
lows to carry out intensive combustion of the solid fuel and to 
separate part of the ash in the rotary flow. The design and the cal- 
culations performed for the fabrication of the cyclone section are 
briefly described and the experiments are reported. These showed 
that combustion has a strong influence on the velocity distribution, 





narrowing considerably the radial component and accentuating the 
effect of the reverse flow. The temperature starts to rise fast after 
20 cm and reaches a maximum of 1420 K after 30 cm for the low 
flow rate, and a maximum of 1700 K at 35 cm for the high flow 
rate. These measurements, together with the axial and radial distri- 
bution of the permanent components point to a fast turbulent 
reaction, with a sizable cooling effect caused by the entrance of air 
downstream. In parallel a mathematical model is being developed, 
which includes in its first part (already completed) the behavior of 
the gas phase, which consists of two opposite jets colliding inside 
a sudden expansion chamber and a second part (in progress) 
which models the coal particles and their interaction with the 
gaseous medium. Initial results of the ash separation obtained with 
the cyclone section are encouraging. In order to obtain very clean 
combustion products, which could be utilized in a gas turbine, a 
ceramic multicyclone and a barrier filter are being designed and 
the required calculations are being performed. (author) 


17681 (IE-Cl-IS—87/0001 vp, paper 9) An opposed jet quasi- 
monodisperse spray diftusion flame. Greenberg, J.B. (Technion 
- Israel Inst. of Tech., Aeronautical Engineering Dept., Haifa (is- 
rael)); Albagli, D.; Tambour, Y. Combustion Inst., Pittsburgh, PA 
(USA). Israeli Section. 1987. (CONF-8705399-—: 4. Israeli combus- 
tion meeting, Jerusalem (israel), 19 May 1987). In Fourth Israeli 
combustion meeting. Abstracts. Available from COSTI P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

A theoretical study of an opposed jet spray diffusion flame is pre- 
sented. The fuel is introduced into the system in the form of liquid 
droplets suspended homogeneously in a nitrogen jet stream op- 
posed to an air jet stream of the same hydrodynamic properties. 
An initial nondisperse droplet size distribution is considered and it 
is assumed that the droplets follow the flow streamlines. Tambour’s 
‘sectional’ approach is employed to account for the downstream 
droplet size change due to vaporization. Since the nondisperse dis- 
tribution does not persist, a single ‘monosectional’ equation for 
quasi-monodisperse sprays is used. The effect of (i) initial droplet 
and vapor mass fraction, (ii) initial droplet size and (iii) droplet rate 
of vaporization, on flame location, temperature and species con- 
centration distributions, for n-decane fuel spray are discussed. 
(author) 1 ref. 


17682 (IE-Cl-IS—87/0001 vp, paper 10) Flame holding enve- 
lope in a miniature solid fuel ramjet combustor. Netzer, A. 
(Technion - israel Inst. of Tech., Aeronautical Engineering Dept., 
Haifa (Israel)); Gany, A. Combustion Inst., Pittsburgh, PA (USA). 
Israeli Section. 1987. (CONF-8705399-: 4. Israeli combustion 
meeting, Jerusalem (israel), 19 May 1987). In Fourth Israeli com- 
bustion meeting. Abstracts. Available trom COST! P.O.B 20125, 
TEL-AVIV 61201. 

Abstract only. 

The flame holding mechanism in the solid fuel ramjet (SFRJ) is 
based on the sudden expansion of the incoming air. This research 
has been focused on characterizing the flame holding envelope in 
particularly small size combustors (internal diameter 10 mm). 
Flame holding limits are characterized in terms of A, divided by A,,, 
(representing the step height) and A, divided by A; (representing 
the gas flow velocity inside the combustor). Three different fuel 
types, PMMA (plexiglas), polyethylene, and polybutadiene/ 
polystyrene (75/25%) mixture at three air inlet temperatures, 800 K 
(simulating flight Mach number of 3), 520 K (M = 2), and room 
temperature, were investigated. The test results reveal that three 
fuels exhibit very good flame holding capability at the higher air 
temperature (800 K), especially with regard to the gas flow veloci- 
ties in the combustion chamber (A, divided by A, of 1 still enabled 
self-sustained combustion). A, divided by A,,, ratios for stable com- 
bustion were as low as 3 and even less. Prominent decrease in 
the flame holding capability was demonstrated at lower air temper- 
atures, especially for the PMMA fuel. The trend of decreasing the 
stable combustion zone with decreasing motor size was also indi- 
cated. (author) 1 fig. 


17683 (IE-Cl-IS—87/0001 vp, paper 11) On the propagation 
of a normal shock wave in a carbon-oxygen suspension. Olim, 
M. (Ben-Gurion Univ. of the Negev, Mechanical Engineering Dept., 
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Pearlstone Aeronautical Studies Center, Beersheva, (israel)); Ben- 
Dor, G.; Igra, O.; Mond, M. Combustion Inst., Pittsburgh, PA 
(USA). Israeli Section. 1987. (CONF-8705399-: 4. Israeli combus- 
tion meeting, Jerusalem (Israel), 19 May 1987). In Fourth Israeli 
combustion meeting. Abstracts. Available from COST! P.O.B 
20125, TEL-AVIV 61201. 

Abstract only. 

A shock wave propagating into a gas-solid suspension induces 
behind it high velocity, temperature and pressure in the gas. Since 
the size of the solid particles is considerably larger than the shock 
wave thickness the shock wave has no effect on the solid particles, 
and the properties of the solid particles immediately behind the 
shock wave are identical to those ahead of it. The difference in the 
properties of the gas and the solid particles behind the shock wave 
causes an interaction between the two phases through which the 
velocity and the temperature of the gas and the solid particles 
equalize. If the temperature of the carbon particles increases to 
high enough values then chemical reactions take place at some 
distance behind the shock wave. Such a problem is solved in the 
present study in which the following chemical reactions are consid- 
ered: (1) 2C + Op -> 2CO, (2) C + CO2 -> 2C0, (3) Oz + 2CO -> 
2CO2. Since the increase of gas temperature depends on the 
strength of the shock wave, a shock wave with a Mach number of 
5 was considered. The increase of the gas temperature caused by 
it is high enough to start the chemical reactions, and the effect of 
the combustion on the flow field was studied. A comparison of the 
properties of a flow field in the case of a reactive carbon to those 
in the case of inert particles was made. (author) 


17684 (IE-MOEI-88/0100, pp. 31) A testing facility tor heat- 
ing and cooling appliances. Pittas, A.C. (Civil & Mechanical 
Engineering Dept., Hobart, (Australia)). Ministry of Energy and 
Infrastructure, Jerusalem (israel). Jun 1988. (CONF-880609—: En- 
ergy 88: 2. International congress and exhibition on energy, 
Tiberias (Israel), 5-10 Jun 1988). In Energy 88. The 2nd intemna- 
tional congress and exhibition on energy. Abstracts. Available from 
COSTI P.O.B 20125, TEL-AVIV 61201. 

A cavity wall type calorimetry laboratory has been built primarily 
for performance and emission testing of wood stoves, which are 
widely used in Australia. The design flexibility of the test facility en- 
ables it to be used also for performance and flue gas testing of any 
heating appliance with output of 1-30 kW, and for testing cooling 
appliances of similar capacity. The calorimetry room comprises a 
27 m® inner test chamber separated from an outer insulating wall 
by a 50 mm air gap. A specially designed R12 refrigeration system 
provides chilled water for a cavity air cooling circuit and for an air- 
to-hot-water heat exchanger in the test chamber. The facility 
includes instrumentation for measuring wet and dry bulb tempera- 
tures, pressure, flow, flue gas composition, etc. A mathematical 
model includes steady and transient modes of operation. (RP) 


17685 (IE-MOEIF-88/0100, pp. 124) Design and construction 
of modern refuse incineration boiler plants. Kassebohm, B. 
(Stadtwerke Dusseldorf, Planning Dept., Federal Republic of (Ger- 
many)). Ministry of Energy and Infrastructure, Jerusalem (israel). 
Jun 1988. (CONF-88060S—: Energy 88: 2. International congress 
and exhibition on energy, Tiberias (israel), 5-10 Jun 1988). In En- 
ergy 88. The 2nd international congress and exhibition on energy. 
Abstracts. Available from COSTI P.O.B 20125, TEL-AVIV 61201. 

Abstract only. 

Variations in the quantity and composition of the refuse fed to 
boilers can lead to capacity loss through corrosion of the steam 
tube surfaces. Protection can be achieved through ensuring even 
distribution of the fuel fed to the grate, by developing sensors to 
indicate the amount of refuse on the grate, by metering the com- 
bustion air pressure drop, and by pyrometric measurement of the 
flame temperature. These signals can activate a fan to introduce 
sufficient air to prevent CO formation and to cool down the first 
part of the furnace, in case of temperature excursions. Emission of 
erosive particles can be prevented by dimensioning the furnace 
and the flue gas duct so as to keep the gas velocity to about 6 m/ 
s. All of the above methods were first applied in Stadtwerke Dus- 
sekdorf’s No. 6 boiler, which was commissioned in 1980. The 
boiler’s availability has been about 85% and its average firing tem- 
perature of 900 degrees C in an oxygen-saturated atmosphere 
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minimizes the emissions of unburned carbons, hydrocarbons, etc. 
Neither the fly ash nor the stack particles contain dioxins or 2,3,7,8 
TDCC-type furans. (RP) 


17686 (N-90-10451) The MHOST finite element program: 
3-D inelastic analysis methods tor hot section components. 
Volume 3: Systems’ manual. Final report. Nakazawa, S. MARC 
Analysis Research Corp., Palo Alto, CA (USA). Jul 1989. 216p. 
(NASA-CR-182236;NAS—1.26:182236). Available from NTIS, PC 
A10/MF A01. 

The internal structure is discussed of the MHOST finite element 
program designed for 3-D inelastic analysis of gas turbine hot sec- 
tion components. The computer code is the first implementation of 
the mixed iterative solution strategy for improved efficiency and ac- 
curacy over the conventional finite element method. The control 
structure of the program is covered along with the data storage 
scheme and the memory allocation procedure and the file handling 
facilities including the read and/or write sequences. 


17687 (STEV-FBT-—89-37) International Energy Agency 
implementation agreement tor cooperation in the field of atmo- 
spheric fluidized bed combustion in industrial and district 
heating boilers, annual report 1988. IEA collaboration. IEA col- 
laboration. Statens Energiverk, Stockholm (Sweden). Feb 1989. 
63p. Project STEV-166-011. Order Number DE90748537. Available 
from NTIS (US Sales Only), PC AO4/MF A01. 

The objective of the IEA Atmospheric Fiuidized Bed Combustion 
(AFBC) Program is to demonstrate the technical feasibility, reliabil- 
ity and economy of employing the AFBC technique in boilers and 
thus providing design and operating experience for extensive 
application. There are 12 member countries participating in the pro- 
gram: Canada, Denmark, Italy, Japan, Norway, The Netherlands, 
New Zealand, Sweden, Austria, Yugoslavia, Portugal and Switzer- 
land. They have all attempted to design, construct and operate 
AFBC units for power generation, industrial process heat and dis- 
trict heating. They have also agreed to share the technical 
knowledge and the operating experience gained from the installa- 
tions. At the present, three countries have been invited by the 
Executive Committee to participate in the Agreement: U.S.A., 
Spain and Australia. The Executive Committee held two meetings 
in 1988 which were combined with technical- and mathematical 
modelling meetings and one plant visit. 


17688 (STF-15A88056) Combustion safety. Rosvold, H.; 
Fossum, M.; Oesterboe, E. SINTEF, Trondheim (Norway). Dec 
1988. 33p. Order Number DE90748505. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

The objectives of the Combustion Safety project are to get an 
overview of the safety regulations in the participating countries con- 
cerning the use of woodfired heating boilers. The activity has 
revealed that there are several problems associated with combus- 
tion conditions and safety aspects of these systems. The boilers 
must be tested for different types of solid fuels at various operating 
conditions. A test procedure and test rig for dynamic testing of 
woodfired heating boilers is necessary. A discussion is made on 
the limitation of test parameters as fuels, exhaust gas tempera- 
tures, emissions, expansion system and test equipments. It is 
possible to develop a dynamic test rig for woodheating boilers by 
combining test equipments and computer simulation programes 
from participating countries. 4 figs., 1 tab., 17 refs. 


4220 Mining and Underground Engineering 
Refer also to citation(s) 16170, 16943 


17689 (LU/CMMER-CE-02847, pp. 15) Effects of future min- 
ing methods on energy usage. Nantel, J. (Centre de Technologie 
Noranda, Pointe Claire, PQ (Canada)). Laurentian Univ., Sudbury, 
ON (Canada). Centre in Mining and Mineral Exploration Research. 
1989. (CONF-8903185-: Energy efficient technologies in the 
mining and metals industry, Sudbury (Canada), 29 Mar 1989; CE- 
02847). In Energy efficient technologies in the mining and metals 
industry. Available from PC Memorial University of Newfoundland, 
Centre for Newfoundland Studies, St. John’s, NF, CAN A1B 3Y1; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
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Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
CAN; MF $10 CAN. 

Energy is used for essentially all mining operations. This paper 
discusses definitions, the basic methods to break rock, and mining 
techniques. The overall energy consumption for underground min- 
ing is 90 to 180 MJ/tonne; for open-pit methods, this consumption 
is only 18 to 36 MJ/tonne. The effect of new technology on the 
consumption of energy in mines is discussed regarding shaft- 
sinking, raises, tunnels and drifts, road headers, stoping, water jet, 
and lasers. The energy consumption associated with the mining 
process is not the most expensive cost; it is estimated that energy 
costs make up only 7% of the total cost of tunnel boring. Moreover, 
the mining function is not the most energy-intensive part of the 
minerala industry. The key to future mining is the development of a 
mining machine that will be able to accomplish all these operations 
simultaneously: blasting, drilling, mucking and hauling; and hoist- 
ing; all the elements are in place, except the efficient breaking of 
the rock from the solid face. 7 refs., 1 tab. 


PC $30.00 
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Refer also to citation(s) 15948, 15949, 15950, 15951, 15952, 
15953, 15954, 15955, 15956, 16015, 16743 


17690 (DTH-ISVA-Series Paper—46) Characteristics of sta- 
ble rip-current systems on a coast with a longshore bar. 
Zyserman, J.A. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Inst. for Stroemningsmekanik og Vandbygning. May 1989. 192p. 
Order Number DE90748415. Available from NTIS (US Sales Only), 
PC AO9/MF A01. 

Rip currents are seaward-moving streaks of water which return 
the water carried landward by breaking waves. In the case of a 
coast with a longshore bar, this return flow takes place through 
holes excavated across the bar: the rip channels. The spacing be- 
tween rip currents and the dimensions of the rip channels for the 
case of a coast with a longshore bar are determined considering 
the overall sediment balance in the nearshore region for a stable 
shore configuration. A comprehensive review of existing literature 
about topics related to rip currents is presented. The wave-induced 
flow under uniform conditions in the longshore direction is consid- 
ered. The modifications that the flow field experiences in a 
non-uniform situation in the longshore direction - as the one found 
when rip currents are present - are reported, and the forcing terms 
resulting from this condition are analysed. This model used to 
calculate the wave-induced flow is based on the solution of a sim- 
plified version of the equations for the conservation of momentum 
for the time- and depth averaged flow, together with the equation 
of continuity. The forcing terms arising from the non-uniform nature 
of the flow are included. The simplifying assumptions introduced to 
solve governing equations are discussed, and several examples 
calculated by using regular and irregular waves are presented. The 
sediment tranport model used to caiculate the total load transport 
in the nearshore region is introduced. The results of the hydrody- 
namical and sediment models are then combined to reach the 
main purposes of the present study: to quantify the way in which 
the presence of rip currents modifies the longshore sediment trans- 
port, and to determine the distance between adjacent rips, and the 
size of the rip channels. The influence that the characteristics of 
the waves and the sediment have on the resulting configuration of 
the shore is discussed. (AB) 70 refs. 


17691 (NEI-DK-251) Model basin, measurement of particle 
velocities in wave crests. Dansk Hydraulisk Inst., Hoershoim 
(Denmark). Nov 1989. 94p. Contract EM-1313/87-10;Contract 
TH/06040/87. Order Number DE90748432. Available from NTIS 
(US Sales Only), PC AO5/MF A01. 

EFP-87. 

A model set-up, which makes it possible to measure water parti- 
cle velocities in wave crests, has been developed and tested. The 
technique includes a tri-axial ultrasonic current probe mounted on a 
movable frame which is moved vertically by a hydraulic piston thus 
following the oscillating water surface. Recording is hereby done at 
a constant depth beneath the water surface and the velocity pro- 
files are found by interpolation/extrapolation between the 
recordings taken in different levels at a given time during the wave 





time series. The set-up has been successfully used for measure- 
ments indeep-water regular and irregular seastates. Detailed 
analysis and comparison with various theoretical descriptions of 
wave kinematics has been performed. Furthermore, the set-up has 
been used for measurements in freak waves reproduced at a lim- 
ited waterdepth. The analysis and comparisons with theoretical 
predictions have shed new light on the freak wave phenomenon. 
Some disturbance into the area of measurements is introduced by 
the ultrasonic proble. For the maximum values of particle velocities 
(under a crest or a trough), this disturbance is minimal as the parti- 
cles move in practically horizontal directons. (BN). 


17692 (OTH-87-250) Repair of major damage to the pre- 
stressed concrete towers of offshore structures. Department of 
Energy, London (UK); Wimpey Labs. Ltd., Hayes (UK); Construc- 
tion Industry Research and Information Association Underwater 
Engineering Group (CIRIA/UEG), London (UK). 1988. VPAvailable 
from H.M. Stationery Office, London, price Pound 25.50. Available 
from H.M. Stationery Office, London, price Pound 25.50. 

Concrete in the Oceans Technical Report no. 27. 

A study commissioned by the UK Department of Energy to in- 
vestigate the feasibility of repairing major damage to prestressed 
concrete towers was completed in 1979. The study concentrated 
primarily on the risks from ship collisions but also covered other 
possible causes of damage, such as explosions. It included an as- 
sessment of the probability of ship collision and the extent of 
possible damage to the structures, together with a check on struc- 
tural integrity following collision damage. This aspect was originally 
defined as part of Phase I! of the Concrete in the Oceans Pro- 
gramme, and it was therefore decided to concentrate the effort in 
the Concrete in the Oceans Programme on the other main aspect 
of punching shear, the damage caused by objects dropped on 
domes and flat slabs. This report, published by HMSO in the De- 
partment of Energy Offshore Technology Report (OTH) series, is 
an abridged version of the original full report. It includes the vari- 
ous findings and conclusions of the project, and details of the 
proposed repair methods are presented in full. (author). 


17693 (STF-71A89035) Reliability analysis of a fixed jacket 
platform: Fatigue limit state. Olufsen, A.; Karunakaran, D. SIN- 
TEF, Trondheim (Norway). Dec 1988. 43p. Order Number 
DE90748475. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

A component fatigue limit state reliability analysis is performed 
for a specific North Sea jacket platform. A slightly re-designed ver- 
sion of the jacket is also considered for assessment of the inherent 
reliability level of the Norwegian Petroleum Directorate code. Un- 
certainties related to estimates of the fatigue damage and the 
Miner's capacity formula (i.e. rule) are quantified. The cumulative 
fatigue damage is estimated based on linear long term response 
analysis, taking account of shortcrestedness and directional distri- 
bution of sea states. Two failure equations are used in the second 
order reliability method. They adopted a normal and a lognormal 
distribution function for the fatigue damage, respectively. Finally, 
sensitivity of the reliability index to variations in the statistical 
parameters related to fatigue damage and Miner’s rule, was esti- 
mated. 11 refs., 5 figs., 9 tabs. 


4250 Power Cycles 
Refer also to citation(s) 16480, 16490 
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Refer also to citation(s) 16366, 16644, 16694, 16974, 17018, 
17044, 17057, 17075, 17125, 17139, 17140, 17728, 17738, 17739, 
17746, 17752, 17768, 17817, 17819, 17823, 17825, 17856, 18235, 
18257, 18724, 18980, 19103 


17694 (AD-A-213060/7/XAB) Parallelism in the discrete- 
event simulation algorithm. Research report. Najjar, W.; 
Jezouin, J.L.; Gaudiot, J.L. University of Southern California, Ma- 
rina Del Rey, CA (USA). Information Sciences Inst. Jul 1989. 15p. 
(ISVURR-89-227). Available from NTIS, PC A03/MF A01. 
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With the increasing complexity of very large scale integrated cir- 
cuits, simulation on a digital computer system has become a 
primary means of low-cost testing of new designs. However, a de- 
tailed behavioral simulation can be highly expensive in terms of 
computation loads. Simulation time can be reduced by distributing 
the problem over several processors. Indeed, the availability of 
commercial multiprocessors gives a new importance to parallel and 
distributed simulation. This report surveys the techniques that have 
been proposed to deal with this problem and then presents a new 
scheme based on a consistent description of the system to be sim- 
ulated, which allows a maximum exploitation of the parallelism 
inherent in the system. 


17695 (AD-A-213153/0/XAB) Accurate timing model for 
fault simulation in MOS circuits. Master’s thesis. Kim, S. Illinois 
Univ., Urbana, IL (USA). Computer Systems Group. Sep 1989. 
45p. (UILU-ENG—89-2229). Available from NTIS, PC A03/MF A01. 

With the increasing need for manufacturers to maintain quality 
requirements for high-performance and high-density MOS VLSI in- 
tegrated circuits and the multitude of physical failures and defects 
that can occur in such circuits, delay fault testing is gaining impor- 
tance. An extremely important component of such a delay 
test-generation environment is an accurate yet fast delay fault sim- 
ulator. The goal of fault simulation is to generate the responses of 
digital circuits under both fault and fault-free conditions, without 
prohibitive cost. Most simulators available today either sacrifice ac- 
curacy or are very time-consuming. Therefore, choosing the right 
simulation model is the key in fault simulation. MOS circuit models 
that were previously developed for true value simulation, after be- 
ing modified to accommodate fault models, have been used by 
fault simulators, such as FMOSSIM. These fault simulators are in- 
capable of detecting timing errors and even some logic errors, both 
of which occur in actual failures in the MOS circuits. Others have 
shown that some faults only affect the circuit timing, and the delay 
may invalidate test sets. Therefore, fault simulators must consider 
the circuit delay in order to evaluate test sets accurately. FAUST is 
one such fault simulator which very accurately detects timing as 
well as logical errors. It was based on using a combination of table 
lookup and numerical integration techniques to solve differential 
equations. 


17696 (AD-A-213482/3/XAB) Opto-electronic workshops. 
Dynamical instabilities in homogeneously broadened lasers, 
(9th) (23 August 1988). Technical report. Stroud, C.R. Rochester 
Univ., NY (USA). Inst. of Optics. 23 Aug 1988. 157p. Available 
from NTIS, PC AO8/MF A01. 

This workshop on Dynamical Instabilities in Homogeneously 
Broadened Lasers represents the ninth of a series of intensive 
academic/government interactions in the field of advanced electro- 
optics, as part of the Army-sponsored University Research 
Initiative. By documenting the associated technology status and di- 
alogue, it is hoped that this baseline will serve all interested parties 
towards providing a solution to high-priority Army requirements. 


17697 (AD-A-213521/8/XAB) Development of tunable ex- 
cimer lasers. Final report, 1 October 1985-31 December 1988. 
Tittel, F.K.; Wilson, W.L. Rice Univ., Houston, TX (USA). Dept. of 
Electrical and Computer Engineering. 1 Mar 1989. 11p. Available 
from NTIS, PC A03/MF A01. 

An investigation was conducted of the fundamental processes af- 
fecting the operation, performance and applications of electrically 
excited lasers having potential utility in a variety of areas of impor- 
tance to the Navy. Particular attention was focused on the 
broadband XeF (C A) laser, which has the potential for efficient, 
tunable operation throughout the blue-green spectral region. This 
report summarizes the results of this investigation, and lists pub- 
lished papers and conference reports in which specific results and 
conclusions of the research are described in detail. 


17698 (AD-A-213605/9/XAB) Host materials for transition- 
metal ions. Interim report, July 1983-July 1988. Morrison, C.A. 
Harry Diamond Labs., Adelphi, MD (USA). Sep 1989. 164p. (HDL- 
DS—89-1). Available from NTIS, PC A08/MF A01. 

Data are given on host materials for lasers that use the 
transition-metal ions. Included in each section are the crystallo- 
graphic data, x-ray data, crystal-fiekd components, crystal field 
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parameters, and spin-orbit constants. One section contains the 
phenomenological free-ion parameters that have been obtained by 
fitting the reported free-ion data. There is a bibliography for each 
host which, depending on the host, is more or less complete. The 
data contained on each host material will be updated periodically, 
and data on new host materials will be added. 


17699 (AD-A-213742/0/XAB) Composite ceramic supercon- 
ducting wires for electric-motor applications. Quarterly report 
No. 5, 1 July-30 September 1989. Halloran, J.W. Casazza, 
Schultz and Associates, Inc., Arlington, VA (USA). 10 Oct 1989. 
51p. (CPS—89-013). Available from NTIS, PC A04/MF A01. 

This is a progress report on developing Y-123 wire for an HTSC 
motor. Y-123 powder lot size was increased to 10 kilograms. 
Spools of 125-micrometer-diameter green fiber (50-60 vol% Y-123) 
are routinely produced. Wire development is focused on co-fired 
silver-coated monofilaments. The silver coating has improved thick- 
ness and uniformity. Continuous-coated green fiber has been made 
at lengths up to 150 feet. The major emphasis has been on contin- 
uous co-firing of wire in a reel-to-reel operation. The length of the 
heated zones in the furnace limits wire length: furnace modifica- 
tions are being designed. Continuously sintered Ag-clad wire has 
been produced. The longest length without a break has been 19 
feet. Design was completed for a drum DC homopolar with an iron 
magnetic current. Parts and equipment have been ordered or are 
being machined. The motor will be assembled and tested with cop- 
per coils in the following quarters. (rrh) 


17700 (AD-A-213921/0/XAB) Computer-controlled ion beam 
sputter-deposition of superconducting oxide films. Technical 
report, 1 July 1988-30 June 1989. Auciello, O.H.; Kingon, A.l.; 
Davis, R.F. North Carolina State Univ., Raleigh, NC (USA). Dept. 
of Materials Science and Engineering. 30 Jun 1989. 76p. Available 
from NTIS, PC AO5/MF A01. 

The goals of this project are: (1) the development of a new 
method for the fabrication of superconducting oxide thin films, viz 
computer-controlled ion beam sputter deposition; and (2) the fabri- 
cation of YBa2CusO(7-delta) thin films and devices using this 
method. In the early stage of the project it was demonstrated that 
the use of complex multicomponent sputter targets such as 
ceramic YBa2Cu3z0(7-delta) present significant problems for com- 
positional control. The new computer-controlled ion-beam 
sputter-deposition system was developed. The key features 
include: (1) a rotatable target holder assembly, which serves to po- 
sition elemental targets under the ion beam in a rapid sequence, 
(2) a primary ion beam to produce a sputtered flux from the tar- 
gets, (3) a secondary oxygen beam (ionic, atomic, or reactive 
oxygen (ozone)) to oxygenate the film and lower the required de- 
position temperature, (4) complete computer interfacing to provide 
real-time feedback on the thickness of the depositing species and 
control of the above items. In terms of the superconductor device 
objectives, the system is designed to allow for low-temperature de- 
position for integrated devices, compositional control and flexibility, 
and for scaling to a commercial system. The capability of the sys- 
tem for controlled sequential deposition of layered structures is 
fundamental for the production of heterostructures and sand- 
wich junctions (superconductor-insulator-superconductor and 
superconductor-normal-superconductor). This is demanding due to 
the short coherence lengths in the oxide superconductors. 


17701 (CONF-900378—1) VLSI implementation of moment 
invariants for automated i lon. Armstrong, G.A. (Oak 
Ridge National Lab., TN (USA)); Simpson, M.L.; Bouldin, D.W. Oak 
Ridge National Lab., TN (USA). [1990]. 6p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From 
22. IEEE Southeastern symposium on system theory; Cookville, 
TN (USA); 11-13 Mar 1990. Order Number DE90005318. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

This paper describes the design of a VLSI ASIC for use in auto- 
mated inspection. The inspection scheme uses Hu and Maitra’s 
algorithms for moment invariants. A prototype design was gener- 
ated that resolved the long delay time of the multiplier by custom 
designing adder cells based on the Manchester carry chain. The 
prototype ASIC is currently being fabricated in 2.0-4m CMOS tech- 
nology and has been simulated at 20 MHz. The final ASICs will be 
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used in parallel at the board level to achieve the 230 MOPs neces- 
sary to perform the moment invariant algorithms in real time on 
512 x 512 pixel images with 256 grey scales. 10 refs., 2 figs. 


17702 (DOE/ER/40121-T2) Mechanical disturbances in 
high-pertormance superconducting dipoles: Final report, May 
1, 1983—-May 31, 1989. Iwasa, Y. (Massachusetts Inst. of Tech., 
Cambridge, MA (USA). Plasma Fusion Center); Ige, 0.0. Massa- 
chusetts Inst. of Tech., Cambridge, MA (USA). 15 Jan 1990. 164p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
83ER40121. Order Number DE90006237. Available from NTIS, PC 
AO8/MF A01 - OSTI; GPO Dep. 

High-performance superconducting dipoles such as those used 
in accelerators are susceptible to premature quenches or 
superconducting-to-normal transitions due to mechanical distur- 
bances, chiefly conductor motion and epoxy cracking. The problem 
generally gets worse as dipole size increases. Two sets of experi- 
ments have been conducted to investigate this problem. In the first 
set, performed at 4.2 K, acoustic emission sensors were used to 
monitor disturbances in several 16.6-m long prototype dipoles for 
the Superconducting Supercollider (SSC) during quench tests. The 
results of these experiments confirmed our earlier experience with 
smaller magnets that frictional slip of the superconductor is the pri- 
mary dissipative mechanism in the magnet structure and the major 
cause of premature quenches. 38 refs., 86 figs. 


17703 (KCP-613-4221) Flexible circult registration im- 
provements: Final report. Bobo, L.B. Allied-Signal Aerospace 
Co., Kansas City, MO (USA). Kansas City Div. Feb 1990. 16p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00613. Order Number DE90006396. Available from NTIS, PC 
AO3/MF A01 - OSTI; GPO Dep. 

The scrap rate for several flexible circuits produced at Allied- 
Signal inc., Kansas City Division ranged from 25 to nearly 60 per- 
cent, jeopardizing next-assembly schedules. This excessive scrap 
rate was attributed to misregistration, which was poor alignment of 
the drilled hole to the artwork termination, such as the land. 
Misregistration brought about violations of the annular ring require- 
ment. In turn, failure to achieve the proper annular ring feature 
caused problems with next-assembly fabrication. Two processing 
steps were suspected to cause this condition: drilling and 
photolithography. Experiments resulted in refinements for both pro- 
cesses. For drilling, the butt-and-drill technique (implies placing 
parts against a tooling pin and taping down to drilling bed) was re- 
placed with the pin-and-drill technique. The pin-and-drill technique 
prevents movement during drilling. A new pinning location was 
adopted during the photolithography process. This new pinning lo- 
cation eliminated inherent material instability characteristics such 
as shrinkage in the laminate and artwork material. Implementation 
of these two process refinements has yielded a reduced scrap 
range of from 1 to 7 percent. 9 figs., 3 tabs. 


17704 (KCP-613-4247) lon chromatography in the manu- 
facture of multilayer circult boards. Smith, R.E. Allied-Signal 
Aerospace Co., Kansas City, MO (USA). Kansas City Div. Jan 
1990. 16p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00613. (CONF-900159—1: lon chromatography in 
the semiconductor, electronics and plating industries, San Jose, 
CA (USA), 16 Jan 1990). Order Number DE90005560. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

lon chromatography (IC) has proven useful in analyzing chemical 
solutions used in the manufacture of multilayer circuit boards. Un- 
like other chemical quantification techniques, IC provides results on 
ions not expected in the production solutions. Thus, solution con- 
tamination and break-down products can be monitored in every 
phase of the circuit board manufacturing. During the first phase, 
epoxy laminates experience an etchback, first in chromic acid, 
which can be analyzed for trace chloride and sulfate, then in am- 
monium bifluoride/HCl, which can be analyzed for fluoride and 
chloride. Following a wet-blasting to roughen up the surface, 20 mi- 
croinches of copper are deposited using an electroless bath. Again, 
IC is applicable for monitoring formate, tartarate, and sulfate levels. 
Next, an acid copper bath is used to electroplate the through holes 
with 0.001 inches of ductile copper. This bath is analyzed for trace 
chloride. Photoimaging is then performed, and the organic solvents 
used can be assayed for trace ionic chloride. Finally, a fluoroboric 





acid-based tin-lead bath is used to deposit a solderable alloy. This 
bath is analyzed for fluoroborate, tin, and lead. In addition, mobile 
phase ion chromatography (MPIC) is used to monitor the nonionic 
organic brighteners in the baths. 11 refs., 7 figs. 


17705 (LA-UR-90-167) Developments in on-line, electron- 
beam emittance measurements using optical transition 
radiation techniques. Feldman, R.B. (Los Alamos National Lab., 
NM (USA)); Lumpkin, A.H.; Rule, D.W.; Fiorito, R.B. Los Alamos 
National Lab., NM (USA). [1989]. 17p. Sponsored by US. 
Department of Defense. DOE Contract W-7405-ENG-36. (CONF- 
8908134-25: 11. international free electron laser conference, 
Naples, FL (USA), 28 Aug - 1 sep 1989). Order Number 
DE90006520. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

We have developed image analysis software to facilitate the 
analysis of optical transition radiation (OTR) patterns generated by 
the electron beam from the Los Alamos free-electron laser facility. 
The software can be used for beam alignment, beam profile and 
angular divergence measurements, and the programs run on an 
IBM AT microcomputer. The programs and their use are described 
and some results shown. 2 refs., 17 figs. 


17706 (PB—90-852864/XAB) Optical-phase conjugation: 
Mirrors. jJnuary 1979-October 1989 (Citations from the IN- 
SPEC: Information Services for the Physics and Engineering 
Communities data base). Report for January 1979-October 
1989. National Technical Information Service, Springfield, VA 
(USA). Dec 1989. 172p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—-88-858378. 

This bibliography contains citations concerning media and sur- 
faces to produce an optical phase-conjugate wave. The phase 
conjugate mirrors can be liquid, compressed gas, glass, or crystal. 
Phase conjugation, producing an ideal light beam by reversing the 
beam and passing it through a medium which on the first pass pro- 
duced distortions, has recently moved from the laboratory and is 
now being used for practical applications. Some applications in- 
clude holography, high energy laser beams for plasma diagnostics, 
and laser heating of plasmas. The citations include stimulated Bril- 
louin scattering and four-wave mixing as methods for phase 
conjugation. (This updated bibliography contains 336 citations, 98 
of which are new entries to the previous edition.) 


17707 (PB—90-853136/XAB) Laser cavity resonators. Jan- 
uary 1975-March 1988 (Citations trom the Searchable Physics 
Information Notices data base). Report for January 1975-March 
1988. National Technical Information Service, Springfield, VA 
(USA). Dec 1989. 145p. Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning the design and 
theoretical and experimental studies of cavity resonators in lasers. 
Included are studies of laser spectra and tuning due to various res- 
onators. Types of resonators include mirror, ring, and waveguide 
devices. (This updated bibliography contains 404 citations, none of 
which are new entries to the previous edition.) 


17708 


(PB—-90-853144/XAB) Laser cavity resonators. April 
1988-November 1989 (Citations trom the Searchable Physics 
Information Notices data base). Report for April 1988- 


November 1989. National Technical Information Service, 
Springfield, VA (USA). Dec 1989. 38p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB—88-861687. See also PB—90-853136. 

This bibliography contains citations concerning the design and 
theoretical and experimental studies of cavity resonators in lasers. 
Included are studies of laser spectra and tuning due to various res- 
onators. Types of resonators include mirror, ring, and waveguide 
devices. (This updated bibliography contains 72 citations, all of 
which are new entries to the previous edition.) 


17709 (POEF-T-3518) Evaluation of REM Technologies Hi 
Drive™ motor as a Worthington compressor prime mover. 
Neely, R.S. Martin Marietta Energy Systems, Inc., Piketon, OH 
(USA). 28 Dec 1989. 7p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-760R00001. Order Number DE90006598. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


42 ENGINEERING 
4260 Components, Electron Devices and Circuits 


A 20 horsepower high-speed electric motor capable of driving 
the Worthington withdrawal compressor directly, without speed in- 
creasing gears, at the 14,400 rpm compressor speed has been 
tested. The motor design incorporates hydrodynamic bearings 
which should have an infinite life and also, it includes a disk brake. 
The use of motors of this design has the potential to significantly 
increase the reliability of the motor/compressor assembly and 
thereby the reliability of the withdrawal stations. Preliminary bench 
testing of the motor driving a Worthington compressor has qualified 
it for a plant test installation. 5 figs. 


17710 (SAND-89-0553) Product engineering guide. Mc- 
Carty, C.E. Sandia National Labs., Albuquerque, NM (USA). Dec 
1989. 69p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. Order Number DE90005759. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The semiconductor product engineers job requires knowledge 
and expertise related to many different subjects. This report pro- 
vides guidance for newcomers to product engineering and is a 
consise reference for all others involved in product engineering. 
Subjects addressed are Customer/Supplier interactions, component 
development sequence, production schedule support, component 
characterization, product specifications, test equipment require- 
ments, product qualification, characterization and development 
reports, preferred parts list, standard packaging, and finally, classi- 
fication and security considerations. This guide is intended to help 
standardize and simplify the component development sequence 
presently used in the semiconductor product engineering depart- 
ment. 3 figs., 2 tabs. 


17711 (SAND—89-2081C) Sandia’s new tion winding 
machine. McDonald, M.J.; Reichenbach, M.L. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 7p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-900371—1: 1990 capacitor and resistor technology sympo- 
sium, San Francisco, CA (USA), 26-29 Mar 1990). Order Number 
DE90005194. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Sandia National Laboratories has recently designed and tested a 
new generation capacitor winding machine. The new machine, 
based largely on the design of two preceding Sandia-designed 
winding machines, improves Sandia’s capacitor research and fabri- 
cation capability by increasing the accuracy and useful ranges of 
winding tension and speed. Reductions in variability due to human 
factors are achieved by applying new automation techniques, and 
improving the machine-to-human interface. Like previous Sandia 
machines, the new machine uses a precision tool plate support 
and precision guideway rollers to provide precision machine align- 
ment and minimum guideway drag. Unlike previous machines, the 
new machine features new tensioning mechanisms, closed-loop 
tension control, precision material velocity and acceleration control, 
reduced machine stiffness, industrial computer controllers, and an 
improved human interface. 2 refs., 6 figs. 


17712 (SAND—89-2384C) A new technique for imaging the 
logic state of passivated conductors: Biased resistive contrast 
imaging. Cole, E.|. Jr. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 2p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789. (CONF-900304—1: international 
reliability physics symposium, New Orleans, LA (USA), 26-29 Mar 
1990). Order Number DE90000666. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

A new scanning electron microscopy imaging technique has 
been developed to examine the logic state of conductors on passi- 
vated CMOS integrated circuits. This technique employs a modified 
Resistive Contrast Imaging system to acquire image data on pow- 
ered devices. The image is generated by monitoring subtle shifts in 
the power supply current of an integrated circuit as an electron 
beam is scanned over the device surface. The images produced 
with this new technique resemble voltage contrast data from de- 
vices with the passivation removed and the surface topography 
subtracted. Non-destructive applications of this imaging method to 
functional and failed integrated circuits are described. Possible irra- 
diation effects and methods to minimize them are also discussed. 2 
refs., 1 fig. 
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17713 (SAND-89-2631C) Low threshold cur- 
rent implanted-Planar-Buried-Heterostructure, Graded-index, 
Separate-Confinement-Heterostructure GaAs-AlGaAs laser. 
Vawter, G.A.; Myers, D.R.; Brennan, T.M.; Hammons, B.E. Sandia 
National Labs., Albuquerque, NM (USA). [1990]. 6p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-900328-1: IEEE/LEOS/OSA topical meeting on integrated 
photonics research, Hilton Head Island, SC (USA), 26-28 Mar 
1990). Order Number DE90002579. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

We report low threshold current, CW operation of an 
implanted-Planar-Buried-Heterostructure, GRaded-INdex, Separate- 
Confinement-Heterostructure laser. Implantation forms the p-n-p-n 
current-blocking layers and a buried-heterostructure waveguide re- 
sulting in high-quality, index-guided laser diodes for photonic circuit 
applications. 3 figs. 


17714 (UCRL-98107) Present capabilities and new 
developments in antenna modeling with the numerical electro- 
magnetics code NEC. Burke, G.J. Lawrence Livermore National 
Lab., CA (USA). 8 Apr 1988. 12p. Sponsored by U.S. Department 
of Defense. DOE Contract W-7405-ENG-48. (CONF-8805356-1: 
1988 tactical communications conference, Fort Wayne, IN (USA), 
3-5 May 1988). Order Number DE90006265. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

Computer modeling of antennas, since its start in the late 
1960's, has become a powerful and widely used tool for antenna 
design. Computer codes have been developed based on the 
Method-of-Moments, Geometrical Theory of Diffraction, or integra- 
tion of Maxwell's equations. Of such tools, the Numerical 
Electromagnetics Code-Method of Moments (NEC) has become 
one of the most widely used codes for modeling resonant sized an- 
tennas. There are several reasons for this including the systematic 
updating and extension of its capabilities, extensive user-oriented 
documentation and accessibility of its developers for user assis- 
tance. The result is that there are estimated to be several hundred 
users of various versions of NEC world wide. 23 refs., 10 figs. 


17715 (UCRL—101572) Computational and visible light ex- 
periments for x-ray laser holography. Brase, J.M.; Yorkey, T.J.; 
Peters, D.C. Lawrence Livermore National Lab., CA (USA). [1989]. 
9p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-48. (CONF-8905192-3: Conference on X-ray mi- 
croimaging for the lite sciences, Berkeley, CA (USA), 24-26 May 
1989). Order Number DE90006774. Available from NTIS, PC 
A02/MF AO1 - OSTI; GPO Dep. 

Due to the fact that most biological objects of interest are em- 
bedded in a complex three-dimensional, it is difficult to estimate the 
usefulness of x-ray images of complex objects using usual mea- 
sures of resolution such as Rayleigh criteria. We are approaching 
this problem for the design and characterization of x-ray hologra- 
phy systems by developing computational tools for the simulation 
of x-ray hologram formation and for their computational reconstruc- 
tion. These efforts are closely coupled with a scaled visible light 
experimental program which validates both the simulations and the 
reconstruction techniques. The use of simulations allows us not 
only to establish resolution limits for complex objects but also to 
vary the parameter space in a controlled manner to optimize imag- 
ing system designs. 4 refs., 3 figs. 


17716 (UCRL-—102275) Performance of a 500 watt Nd:GGG 
zigzag slab oscillator. Zapata, L.; Manes, K.R.; Christie, D.; 
Davin, J.; Blink, J.; Penland, J.; Demaret, R.; Dallum, G. Lawrence 
Livermore National Lab., CA (USA). 12 Jan 1990. 17p. Sponsored 
by U.S. Department of Defense. DOE Contract W-7405-ENG-48. 
Contract - W31-RPD-63-A072. (CONF-900140-4: SPIE optics, 
electro-optics and laser applications in science and engineering 
conference and exhibition, Los Angeles, CA (USA), 20-25 Jan 
1990). Order Number DE90006263. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Realization of practical multi-kilowatt Nd:garnet lasers will require 
the scale-up of crystal dimensions as well as more powerful pump- 
ing sources. A high average power zigzag slab crystal amplifier 
testing facility has been established at LLNL which employs two 
100 kW. vortex stabilized arc lamps, cooled reflectors and a 
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cooled, spectrally filtered, crystal slab mounting fixture. The opera- 
tional characteristics of the first crystal laser to be tested in this 
setup, a Nd:GGG zigzag oscillator, are presented. A Nd:GGG crys- 
tal of dimensions 18 x 7 x 0.5 cm®, doped at 2 x 10° em-% 
Nd*+ atomic density, was pumped by up to 40 kW of filtered argon 
line emission. A small-signal single pass gain (losses excluded) of 
1.09 was measured with a probe laser when the DC input to the 
lamps was 43 kW.. Our power supply was then modified to oper- 
ate in a pulsed mode and provided one to three milliseconds 
pulses at 120 Hz. An average optical output power of 490 watts 
was obtained at a lamp input power of 93 kW, in an unoptimized 
resonator. The laser output power declined after a few tens of sec- 
onds since the slab tips were not properly cooled. A birdhouse 
specular lamp reflector and a contoured diffuse reflector were 
tested; in both cases the pump illuminated crystal surface was 
smaller than the total crystal face area. Fluorescence imaging of 
the zigzag amplifier's output aperture registered a smoother, more 
uniform pumping profile when the diffuse reflector was used. Uni- 
formity of pumping results in decreased resonator loss and yields 
higher laser output power. Thermo-optic distortions observed in 
these preliminary tests are analyzed with the aid of computer simu- 
lations of the thermal fields, stresses, and surface displacements of 
our crystal slab. 3 refs., 12 figs. 


17717 Advances in glasses for high average power laser 
systems. Hayden, J.S. (Schott Glass Technologies Inc., Duryea, 
PA (US)); Sapak, D.L.; Hoffmann, H.J. pp. 201 of High power solid 
state lasers. Weber, H SPIE Society of Photo-Optical Instrumenta- 
tion Engineers, Bellingham, WA (1988). (CONF-8809391-: High 
power solid state lasers, Hamburg (Germany, F.R.), 19-20 Sep 
1988). 

Glass compositions containing rare earth elements such as 
neodymium offer many of the properties desired of the active mate- 
rials in high average power laser systems. The most popular laser 
glasses for this application are neodymium doped phosphate com- 
positions which have high cross sections for stimulated emission, 
long fluorescence lifetimes, and moderate non-linear refractive in- 
dex values, while still being available in large sizes with high 
optical quality and with large neodymium concentrations. The pre- 
dominant disadvantages of glass, in comparison to crystalline 
materials, are efficiency and thermomechanical limitations. The au- 
thors discuss advancements which address both of these problems 
as well as which offer improvements in other properties relevant to 
glass utilization in high average power laser systems. 


17718 Porous silica AR coating for use at 248 nm or 266 
nm. Wilder, J.G. (Lawrence Livermore National Lab., CA (USA)). 
Applied Optics (USA), 23(10): 1448 (15 May 1984). DOE Contract 
W-7405-ENG-48. 

A porous silica antireflection coating usable at laser wavelengths 
of 248 and 266 nm has been produced. The transmission of the 
coating as a function of wavelength was measured and compared 
to model calculations. Procedures for producing and stabilizing the 
coating are briefly discussed. 
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17719 (INIS-mf—11580, pp. 2.4) Japanese activities on stor- 
age ring and RF Linac FEL development. Kawarasaki, Y. (Japan 
Atomic Energy Research Inst., Takai, Ibaraki (Japan). Linac Lab.). 
Israel Academy of Sciences and Humanities, Jerusalem (israel); 
Ministry of Science and Development, Jerusalem (Israel); Weiz- 
mann Inst. of Science, Rehovoth (israel); Tel Aviv Univ. (Israel); 
Office of Naval Research, Washington, DC (USA). 1988. (CONF- 
8808146-: 10. international free-electron laser conference, 
Jerusalem (israel), 29 Aug - 2 sep 1988). In Tenth international 
free electron laser conference, kibbutz Ramat Rachel, Jerusalem, 
Israel, August 29 - September 2, 1988: Program and abstracts. 
Order Number DE90614773. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

Abstract only. FREE ELECTRON LASERS/research programs; 
LINEAR ACCELERATORS /research programs; STORAGE RINGS/ 
research programs; JAERI 
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17720 (DOE/ER—0434) Report of the 1990 HEPAP [High 
Energy Physics Advisory Panel] subpanel on SSC [Supercon- 
ducting Super Collider] physics. USDOE Office of Energy 
Research, Washington, DC (USA). Jan 1990. 13p. Sponsored by 
U.S. DOE Energy Research. Order Number DE90005806. Avail- 
able from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

As requested, this report focuses on the physics research to be 
done at the SSC and provides advice on the range of useful ma- 
chine parameters in order to complete the design phase of the 
facility. The Subpanel concludes that the SSC Laboratory, in its 
current proposal, has chosen wisely among the alternatives and 
that the project should move forward expeditiously. We feel 
strongly about the need for a flexible and reliable facility at 20 TeV 
beam energy for decades to come, and, therefore, we believe it 
would be very unwise to redesign the machine with a reduced cir- 
cumference. 


17721 (DOE/ER/40453-T1) Contracting practices for the 
underground construction of the Superconducting Super Col- 
lider. National Committee on Tunneling Technology, Washington, 
DC (USA). 1989. 99p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-88ER40453. Order Number DE90006675. 
Available from NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 

This report was prepared by a specially appointed committee un- 
der the auspices of the National Academy of Sciences/National 
Research Council to address contracting and associated manage- 
ment issues essential to the successful execution of underground 
construction for the Superconducting Super Collider. 


17722 (INIS-BR-1791) Cavity characterization for general 
use in linear electron accelerators. Souza Neto, M.V. de. Univer- 
sidade Estadual de Campinas, SP (Brazil). Faculdade de 
Engenharia. 1985. 166p. (In Portuguese). Order Number 
DE90614772. Available trom NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

The main objective of this work is to is to develop measurement 
techniques for the characterization of microwave cavities used in 
linear electron accelerators. Methods are developed for the mea- 
surement of parameters that are essential to the design of an 
accelerator structure using conventional techniques of resonant 
cavities at low power. Disk-loaded cavities were designed and built, 
similar to those in most existing linear electron accelerators. As a 
result, the methods developed and the estimated accuracy were 
compared with those from other investigators. The results of this 
work are relevant for the design of cavities with the objective of de- 
veloping linear electron accelerators. (author). 


17723 (INIS-mf—11580) Tenth international free electron 
laser conference, kibbutz Ramat Rachel, Jerusalem, Israel, Au- 
gust 29 - September 2, 1988: Program and abstracts. Israel 
Academy of Sciences and Humanities, Jerusalem (Israel); Ministry 
of Science and Development, Jerusalem (israel); Weizmann Inst. of 
Science, Rehovoth (israel); Tel Aviv Univ. (israel); Office of Naval 
Research, Washington, DC (USA). 1988. 140p. (CONF-8808146-: 
10. international free-electron laser conference, Jerusalem (israel), 
29 Aug - 2 sep 1988). Order Number DE90614773. Available from 
NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 

The volume contains over a hundred abstracts of lectures cover- 
ing a wide variety of subjects in the field of free electron lasers. 
Many features of lasing were observed over a range of problems, 
and experiments which resulted in finding ideal or near-ideal tech- 
niques for gaining better and more efficient optical power have 
been carried out. 


17724 (INIS-mf—-11580, pp. 3.2) Intense microwave proto- 
type a free-electron laser amplifier for plasma heating in the 
microwave tokamak experiment. Jong, R.A. (California Univ., Liv- 
ermore, CA (USA). Lawrence Livermore National Lab.); Atkinson, 
D.P.; Byers, J.A. Israel Academy of Sciences and Humanities, 
Jerusalem (israel); Ministry of Science and Development, 
Jerusalem (israel); Weizmann Inst. of Science, Rehovoth (Israel); 
Tel Aviv Univ. (israel); Office of Naval Research, Washington, DC 
(USA). 1988. (CONF-8808146-: 10. international free-electron 
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laser conference, Jerusalem (israel), 29 Aug - 2 sep 1988). In 
Tenth international free electron laser conference, kibbutz Ramat 
Rachel, Jerusalem, Israel, August 29 - September 2, 1988: Pro- 
gram and abstracts. Order Number DE90614773. Available from 
NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

Abstract only. FREE ELECTRON LASERS/experiment planning; 
LASER-RADIATION HEATING/experiment planning; ELECTRON 
BEAMS; LINEAR ACCELERATORS; MEV RANGE 01-10; WIG- 
GLER MAGNETS 


17725 (INIS-mf—11580, pp. 6.1) Status of the Darmstadt 
near-infrared FEL project. Aab, V. (Technische Hochschule 
Darmstadt (Germany, F.R.). Inst. fuer Kernphysik); Alrutz- 
Ziemssen, K.; Genz, H.; Graef, H.D.; Weise, H.; Richter, A.; 
Gaupp, A. Israel Academy of Sciences and Humanities, Jerusalem 
(israel); Ministry of Science and Development, Jerusalem (israel); 
Weizmann Inst. of Science, Rehovoth (israel); Tel Aviv Univ. (Is- 
rael); Office of Naval Research, Washington, DC (USA). 1988. 
(CONF-8808146—: 10. international free-electron laser conference, 
Jerusalem (israel), 29 Aug - 2 sep 1988). In Tenth international 
free electron laser conference, kibbutz Ramat Rachel, Jerusalem, 
Israel, August 29 - September 2, 1988: Program and abstracts. 
Order Number DE90614773. Available from NTIS (US Sales Only), 
PC AO7/MF A01 - OSTI; INIS. 

Abstract only. FREE ELECTRON LASERS/research programs; 
LINEAR ACCELERATORS /research programs; MEV RANGE 10- 
100; NEAR INFRARED RADIATION; PLANNING 


17726 (INIS-SU-138, pp. 136-140) Development of a com- 
plex of radiation-physical facility for neutron-physical 
investigations: Increase of neutron intensity and safety provi- 
sion. . Strizhak, V.I. (Kievskij Gosudarstvennyj Univ., Kiev 
(Ukrainian SSR)); Primenko, G.I.; Belyusenko, N.A.; Broder, D.L.; 
Kolotukhin, S.P.; Loban, |.K. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, 
Moscow (USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’ny) Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959—: 1. international corference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

Peculiarities of neutron technique based on low-voltage charged 
particle accelerators developed by the Kiev State University used 
for neutron-physical investigations into various objects including 
radiation-physical investigations into semiconducting devices are 
considered. 14 MeV neutron sources with 10°-10'* s-—' yield are 
described. Radiation protection of these sources is studies. Basic 
parts of the developed radiation-physical equipment complex for 
neutron-physical investigations comprise a certified NG-200 type 
neutron generator and NOP-10 type (neutron irradiator of semicon- 
ductors) irradiation device. 10 refs.; 1 fig.; 2 tabs. 


17727 (JINR-D—1,2-88-652, pp. 327-336) Present status of 
the GSFSIS/ESR project. Kiente, P. (Geselischaft fuer Schwerio- 
nenforschung m.b.H., Darmstadt (Germany, F.R.)). Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (CONF-8806225-: 9. in- 
ternational seminar on high energy physics problems relativistic 
nuclear physics and quantum chromodynamics, Dubna (USSR), 
14-19 Jun 1988). In Relativistic nuclear physics and quantum chro- 
modynamics: Proceedings of the 9. Intemational seminar on high 
energy physics problems. Vol. 2. Order Number DE90706024. 
Available from NTIS (US Sales Only), PC A15/MF A01 - OSTI; 
INIS. 

Present status of the project of the heavy ion acceleration com- 
plex GSI-SIS/ESR is given, SIS/ESP will produce completely 
stripped heavy ion beams up to U®%? with the highesr possible 
phase space densities, achievable by various beam cooling tech- 
niques in the energy range from several MeV up to 1-2 GeV/u. 
Experimental facilities for the first nuclear physics experiment at 
SIS/ESR are demonstrated: fusion reactions at high energies, 
inelastic reactions and transfer reactions may be investigated; dy- 
namics of dense and hot matter, including the rare processes like 
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the production of gamma-rays, strange hadrons and antiprotons 
may be studying too. 18 refs.; 7 figs. 


17728 (KEK-89-2, pp. 135-138) RF breakdown studies on 
an S-band disk-loaded structure. Matsumoto, Hiroshi (National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). May 1989. 
(In Japanese). (CONF-8903187—: 7. meeting on ultra high vacuum 
techniques for accelerators and storage rings, Tsukuba (Japan), 
27-28 Mar 1989). In Proceedings of the 7th meeting on ultra high 
vacuum techniques for accelerators and storage rings. Order 
Number DE90741445. Available from NTIS (US Sales Only), PC 
A11/MF A01. 

RF breakdown test in an S-band traveling wave accelerating 
structure were studied by use of a resonant ring. The accelerating 
structure with a surface roughness of 300 nm was used without 
any special treatment after the fabrication. The maximum field gra- 
dient on the beam axis was 104.5 MV/m with a peak field-emission 
current of 24 mA. This current level, however, was decreasing by 
the RF processing. (author). 


17729 (LA-UR-90-16) Measurement of proton induced radi- 
ation damage to CMOS transistors and pin diodes. Ziock, H.J. 
(Los Alamos National Lab., NM (USA)); Hoffman, C.M.; Holtkamp, 
D.; Kinnison, W.W.; Milner, E.C.; Sommer, W.F.; Bacigalupi, J.; 
Cartiglia, N.; DeWitt, J.; Kaluzniacki, A. Los Alamos National Lab., 
NM (USA). [1990]. 4p. Sponsored by U.S. DOE Management & 
Administration. DOE Contract W-7405-ENG-36. (CONF-900143— 
23: Institute for Electronic and Electrical Engineers (IEEE) nuclear 
science symposium, San Francisco, CA (USA), 22-26 Jan 1990). 
Order Number DE90007836. Available from NTIS, PC A02/MF 
A01; OSTI; INIS; GPO Dep. 

As part of our program to develop a silicon tracking device for 
the SSC we have exposed radiation-hard CMOS transistors and 
PIN diodes to the 800 MeV LAMPF proton beam. The fluences ac- 
cumulated in a week corresponded to the expected radiation levels 
of about 10 SSC years. We determine the leakage current con- 
stants for PIN diodes and threshold voltage shifts for CMOS 
transistors under different biasing conditions. One of the main re- 
quirements for detectors and front-end electronics at the SSC is to 
be radiation-resistant. The SSC Workshop on Radiation Levels in 
the SSC found that, for example, a silicon tracking device at a ra- 
dius of 10 cm has to survive a yearly dose of about 0.3 MRad due 
to charged particles and a yearly neutron fluence of a few times 
10'2 neutrons/cm? at the design luminosity of 10° cm-*sec—'. 13 
refs., 3 figs., 1 tab. 


17730 (LBL-28066) Some frontiers of accelerator physics. 
Sessler, A.M. Lawrence Berkeley Lab., CA (USA). 13 Oct 1989. 
20p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. (CONF-8910344—1: Kent M. Terwilliger Memo- 
rial symposium, Ann Arbor, MI (USA), 13 Oct 1989). Order Number 
DE90006085. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

This paper discusses some concepts of future accelerators such 
as free electron lasers, two beam accelerator; and plasma-based 
adiabatic compressor. 12 refs., 10 figs., 5 tabs. (LSP) 


17731 (SLAC-328, pp. 83-131) Physics with polarized elec- 
tron beams. Swartz, M.L. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Jan 1988. (CONF-870821—: SLAC summer 
institute on particle physics: looking beyond the Z, Stanford, CA 
(USA), 10-21 Aug 1987). In Looking beyond the Z: Proceedings. 
Order Number DE88011870. Available from NTIS, PC A04/MF A01. 

As a distinct field, elementary particle physics is now approxi- 
mately forty years old. In all that time, only a few of the thousands 
of experiments that have been performed have made use of spin 
polarized particle beams (with apologies to those who have studied 
neutrino interactions, polarized beam are defined to refer to the 
case in which the experimenter has control over the polarization di- 
rection). If the discussion is restricted to spin polarized electron 
beams, the number of experiments becomes countable with the 
fingers of one hand (with several to spare). There are two reasons 
for this lack of interest. The first is that spin polarized beams are 
difficult to produce, accelerate, and transport. The second reason 
is that any physical process that can occur during the collision of a 
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polarized particle with another (polarized or not) can also occur 
during the collision of unpolarized particles. One might ask then, 
why has any effort been expended on the subject. The answer, at 
least in the case of polarized electron beams, is that electron accel- 
erators and storage rings have in recent years achieved sufficient 
energy to begin to probe the weak interaction directly. The weak 
interaction distinguishes between left- and right-handed fermionic 
currents. Left-handed particles interact in a fundamentally different 
way than their right-handed counterparts. If the experimenter 
wishes to explore or exploit this difference, he (or she) must either 
prepare the spin state of the incident particles or analyze the spin 
state of outgoing particles. For reasons of genearlity and improved 
statistical precision, the former is usually preferable to the latter. 
The first of these lectures will review some of the techniques nec- 
essary for the production, transport, and monitoring of polarized 
electron (or positron) beams. The second lecture will survey some 
of the physics possibilities of polarized electron-positron collisions. 


17732 (SLAC-328, pp. 655-664) CDF [Collider Detector at 
Fermilab] progress report. Cooper, J.W. (Fermi National Acceler- 
ator Lab., Batavia, IL (USA)). Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Jan 1988. (CONF-870821-: SLAC summer 
institute on particle physics: looking beyond the Z, Stanford, CA 
(USA), 10-21 Aug 1987). In Looking beyond the Z: Proceedings. 
Order Number DE88011870. Available from NTIS, PC A04/MF A01. 

The first data run for CDF (Collider Detector at Fermilab) took 
place during January-May, 1987. The run served as an engineer- 
ing run for the Tevatron Collider and for the complete CDF 
detector. This progress report reviews the Tevatron performance, 
the CDF detector performance, and some preliminary physics at 
1.8 TeV. 13 figs. 


17733 (SLAC-PUB-5164) Technological challenges of third 
generation synchrotron radiation sources. Cornacchia, M. 
(Stanford Linear Accelerator Center, Menlo Park, CA (USA)); 
Winick, H. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jan 1990. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO3-76SF00515. (CONF-900156-3: 2. interna- 
tional symposium on advanced nuclear energy research - evolution 
by accelerators, Mito (Japan), 24-26 Jan 1990). Order Number 
DE90005794. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

New “third generation” synchrotron radiation research facilities 
are now in construction in France, Italy, Japan, Taiwan and the 
USA. Designs for such facilities are being developed in several 
other countries. Third generation facilities are based on storage 
rings with low electron beam emittance and space for many undu- 
lator magnets to produce radiation with extremely high brightness 
and coherent power. Photon beam from these rings will greatly ex- 
tend present research capabilities and open up new opportunities 
in imaging, spectroscopy, structural and dynamic studies and other 
applications. The technological problems of the third generation of 
synchrotron radiation facilities are reviewed. These machines are 
designed to emit radiation of very high intensity, extreme bright- 
ness, very short pulses, and partial coherence. These performance 
goals put severe requirements on the quality of the electron or 
positron beams. Phenomena affecting the injection process and the 
beam lifetime are discussed. Gas desorption by synchrotron radia- 
tion and collective effects play an important role. Low emittance 
lattices are more sensitive to quadrupole movements and at the 
same time, in order not to lose the benefits of high brilliance, re- 
quire tighter tolerances on the allowed movement of the photon 
beam source. We discuss some of the ways that should be consid- 
ered to extend the performance capabilities of the facilities in the 
future. 14 refs., 1 fig. 


17734 A conceptual design for an actively cooled high- 
average power electron-beam absorber. VanSant, J. (Lawrence 
Livermore National Lab., CA (USA)); Stone, R.R.; Hedtke, R.; 
Kang, S.N.; Ng, D. pp. 2950 of Proceedings of the 24th intersoci- 
ety energy conversion engineering conference. Volume 1. IEEE 
Service Center, Piscataway, NJ (1989). DOE Contract W-7405- 
ENG-48. (CONF-890815-: 24. intersociety energy conversion 
engineering conference, Arlington, VA (USA), 6-11 Aug 1989). 
Technical Paper 899529. 





A major goal of researchers in the Beam Research Program at 
the Lawrence Livermore National Laboratory is to use induction lin- 
ear accelerators to produce high-average-power electron beams. 
As the peak power and the duty factor of the electron beam are in- 
creased, the method by which residual electron energy is absorbed 
becomes increasingly important. The authors have completed a 
conceptual design of an electron beam absorber system that uses 
water as both an energy absorber and a cooling medium. This 
configuration uses an aluminum window to separate the water ab- 
sorber from a vacuum beamline. Such an arrangement has several 
desirable features. First, any necessary reconfiguration for an in- 
crease or decrease in run time and/or beam power is minimal. Also, 
the subsystems use current technology. They describe a point de- 
sign for the window, the absorber tank, and its subsystems. 


17735 High-gradient electron accelerator powered by a rela- 
tivisitic klystron. Alien, M.A.; Boyd, J.K.; Callin, R.S.; Deruyter, 
H.; Eppley, K.R.; Fant, K.S.; Fowkes, W.R.; Haimson, J.; Hoag, 
H.A.; Hopkins, D.B. Physical Review Letters (USA), 63(22): 
2472-2475 (27 Nov 1989). DOE Contract AC03-76SF00515;W- 
7405-ENG-48;AC03-76SF00098. 

We have used relativistic klystron technology to extract 290 MW 
of peak power at 11.4 GHz from an induction linac beam, and to 
power a short 11.4-GHz high-gradient accelerator. We have mea- 
sured rf phase stability, field emission, and the momentum 
spectrum of an accelerated electron beam. An average accelerat- 
ing gradient of 84 MV/m has been achieved with 80 MW of 
relativistic klystron power. 
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Refer also to citation(s) 18937, 18939 


17736 (BNL-43752) Orbit calculations and lattice parame- 
ters for the BNL [Brookhaven National Laboratory] SXLS 
[Superconducting X-Ray Lithography Source]: Part 1: Orbits, 
tunes and chromaticities. Blumberg, L.N.; Murphy, J.B.; Sidhu, 
$.S. Brookhaven National Lab., Upton, NY (USA). 4 Jan 1990. 
68p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH00016. Order Number DE90006527. Available from 
NTIS, PC A04/MF A011 - OSTI. 

This paper discusses the following: orbit equations and numeri- 
cal integration code; central orbit and tunes without chromaticity 
correction; chromaticity correction; and dispersion function in bend- 
ing magnet for synchrotron radiation integrals. 


17737 (CTA-EAV-NT—010/80) Correction of the calculation 
of beam loading based in the RF power diffusion equation. 
Silva, R. da. Centro Tecnico Aeroespacial, Sao Jose dos Campos, 
SP (Brazil). Inst. de Atividades Espaciais. 15 Aug 1980. 11p. (in 
Portuguese). Order Number DE90614781. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

It is described an empirical correction based upon experimental 
datas of others authors in ORELA, GELINA and SLAC accelera- 
tors, to the calculation of the energy loss due to the beam loading 
effect as stated by the RF power diffusion equation theory an ac- 
celerating structure. It is obtained a dependence of this correction 
with the electron pulse full width half maximum, but independent of 
the electron energy. (author). 


17738 (DOE/ER/40302—4) Particle dynamics in a wave with 
variable amplitude: Progress report. Cary, J.R. Colorado Univ., 
Boulder, CO (USA). Dept. of Astrophysical, Planetary, and Atmo- 
spheric Sciences. Jan 1990. 26p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-86ER40302. Order Number 
DE90006590. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

The analysis of the phase evolution between separatrix cross- 
ings has been published in Physics D. The analysis of diffusion 
due to separatrix crossing in a resonance with a slow temporal 
variation has been written up and published in Physica D. A new 
method of solving the problem of transport of charged particles 
through a spatially-dependent accelerating structure was found. 
This method essentially relies on the use of a nonmonotonically in- 
creasing time variable in the analysis. Advances in the use of 
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Hamilton-Jacobi methods to obtain invariant surfaces of accelera- 
tors have been made. A two-dimensional Hamilton-Jacobi solver 
was improved by including the Broyden update method for caiculat- 
ing the Jacobian. 20 refs., 6 figs. 


17739 (DOE/FTR-90006877) [Resolution of quality, con- 
tractual and scheduling problems in manufacturing the AGS 
Booster Coils]: Foreign trip report, October 10-23, 1989. McN- 
erney, A.J.; Birkholz, W.; Damm, R. Brookhaven National Lab., 
Upton, NY (USA). 27 Nov 1989. 10p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC02-76CH00016. Order Number 
DE90006877. Available trom NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Bruker Analytische is manufacturing AGS Booster quadrupole 
coils and is encountering technical, financial and scheduling difficul- 
ties. The above named travellers interacted with Bruker personnel 
to assist in resolving Bruker's manufacturing problems and reach a 
mutually agreeable production schedule and financial agreement. 


17740 (DOE/FTR-90006945) [Shipment and tests of the 
AGS Booster quadrupole coils]: Foreign trip report, November 
26-30, 1989. McNerney, A.J. Brookhaven National Lab., Upton, 
NY (USA). 18 Dec 1989. 4p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. Order Number 
DE90006945. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


Bruker has manufactured twelve additional coils since modifying 
their epoxy impregnation process. Testing produced failures at un- 
wetted fiberglass locations. These areas were easily repaired and 
coils then passed the electrical tests. All coils manufactured 
previously are being repaired and tested. Future coils will be con- 
structed with a modification to eliminate unwetted fiberglass and 
the need for repairs should be greatly reduced. It is expected that 
twelve coils will be shipped to BNL via air freight before December 
7, 1989 and an additional ten coils will be shipped before Decem- 
ber 11, 1989. Another twenty coils should be shipped before 
December 31, 1989 and two hundred coils will be shipped before 
June 30, 1990. Bruker had submitted a bid in response to BNL’s 
RFQ for power supplies for the Booster and AGS tune control sys- 
tems. They can meet our general requirements but cannot conform 
in exact detail to our standards for interlocks, monitoring and safety 
but are willing to add circuitry to meet our needs in principle. They 
supplied the remaining technical information required by BNL to 
evaluate their quotation. 


17741 (FNAL-TM—1637) Considerations of bunch-spacing 
options tor multi-bunch operation of the Tevatron Collider. 
Dugan, G. Fermi National Accelerator Lab., Batavia, IL (USA). 14 
Dec 1989. 40p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. Order Number DE90006392. Available 
from NTIS, PC A03/MF A01; OSTI; INIS. 

This discussion will consider a number of points relevant to limi- 
tations, advantages and disadvantages of various arrangements of 
bunches in the Tevatron proton-antiproton collider. The considera- 
tions discussed here will be limited to: (a) bunch spacing symmetry 
and reiation to the relative luminosity at BO and DO and the beam- 
beam interaction with separated beams; (b) bunch spacing 
constraints imposed by Main Ring RF coalescing and the optics of 
beam separation at BO and DO; and (c) bunch spacing constraints 
imposed by injection and abort kicker timing requirements, and by 
the Antiproton Source RF unstacking process. 20 figs., 17 tabs. 


17742 (FNAL-TM—1638) A new Tevatron Collider working 
point near the integer. Johnson, R.P.; Zhang, P. Fermi National 
Accelerator Lab., Batavia, IL (USA). Dec 1989. 3p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-76CH03000. 
(CONF-890335-273: 13. particle accelerator conference, Chicago, 
IL (USA), 20-23 Mar 1989). Order Number DE90006393. Available 
from NTIS, PC A02/MF A01; OSTI; INIS. 

It is well established that in hadron colliders the beam-beam in- 
teraction is more harmful in the presence of machine resonances 
of the form mv; + nvy = p, where |m| + |n| is the order of the reso- 
nance. Since the closest a resonance line can be to the integer 
stopband is 1/order, the closer the working point is to the integer, 
the fewer lower order resonances there are to enhance the beam- 
beam effects. A shift of the working point of the Tevatron from 19.4 
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to values near 19 and 20 has been studied. Problems with closed 
orbit control, dispersion matching, and matched low @ insertions 
were considered. An excellent solution for the BO insertion was 
found which has an improved 6*. A new injection optics allows a 
transition to the low 6 optics which is much easier than the one 
now used. Results from the first machine studies demonstrate the 
ability to control the orbit with tunes of 19.03 horizontal and 20.03 
vertical. Further studies require the activation of additional 
quadrupole compensation circuits. 4 refs. , 2 figs. 


17743 (INIS-mf-11580, pp. 2.3) Program and system devel- 
opment at the SCA/FEL. Smith, T.|. (Stanford Univ., CA (USA). 
High-Energy Physics Lab.); Schwettman, H.A.; Swent, R.L.; Ro- 
hatgi, R.; Frisch, J. Israel Academy of Sciences and Humanities, 
Jerusalem (israel); Ministry of Science and Development, 
Jerusalem (israel); Weizmann inst. of Science, Rehovoth (israel); 
Tel Aviv Univ. (Israel); Office of Naval Research, Washington, DC 
(USA). 1988. (CONF-8808146-: 10. international free-electron 
laser conference, Jerusalem (Israel), 29 Aug - 2 sep 1988). In 
Tenth international free electron laser conference, kibbutz Ramat 
Rachel, Jerusalem, Israel, August 29 - September 2, 1988: Pro- 
gram and abstracts. Order Number DE90614773. Available from 
NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 

Abstract only. FREE ELECTRON LASERS/beam shaping; LIN- 
EAR ACCELERATORS/beam shaping; BEAM MONITORING; 
ELECTRON BEAMS; PHOTON BEAMS; WIGGLER MAGNETS 


17744 (INIS-mf—11580, pp. 3.3) A review of free-electron 
laser research at the naval research laboratory. Freund, H.P. 
(Naval Research Lab., Washington, DC (USA). Div. of Electronics, 
Sciences and Technology); Ganguly, A.K.; Jackson, R.H.; Persh- 
ing, D.; Parker, R.K.; Bluem, H. Israel Academy of Sciences and 
Humanities, Jerusalem (Israel); Ministry of Science and Develop- 
ment, Jerusalem (israel); Weizmann Inst. of Science, Rehovoth 
(israel); Tel Aviv Univ. (Israel); Office of Naval Research, Washing- 
ton, DC (USA). 1988. (CONF-8808146-: 10. international 
free-electron laser conference, Jerusalem (israel), 29 Aug - 2 sep 
1988). In Tenth international free electron laser conference, kibbutz 
Ramat Rachel, Jerusalem, Israel, August 29 - September 2, 1988: 
Program and abstracts. Order Number DE90614773. Available 
from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

Abstract only. FREE ELECTRON LASERS/research programs; 
NAVAL RESEARCH LABORATORY/research programs; EXPERI- 
MENT PLANNING; SIMULATION 


17745 (INIS-mf-11589) A requirement for Australian re- 
search: access to ‘big science’ facilities, a report by the 
Australian National Committee for crystallography. Australian 
National Committee for Crystallography, Canberra (Australia). Mar 
1989. 49p. Order Number DE90614784. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

Two types of ’Big Science’ research facility - synchrotron radia- 
tion sources and intense neutron beams - are now recognised as 
essential resources for a wide range of research activities in chem- 
istry, physics and biology. The cost of such facilities and the lack 
of a sufficiently large user base will probably preclude their con- 
struction in Australia in the foreseeable future. The needs of 
Australian crystallographers for access to such facilities are as- 
sessed. In relation to synchrotron radiation sources, the Committee 
considered only the question of access to such facilities overseas. 
In relation to neutron beam sources, the Committee's inquiries 
included not only the question of access to powerful facilities over- 
seas but also the special problems which confront Australian 
crystallographers as a result of the obsolescence of the HIFAR re- 
actor. The arguments about, and options for, funding Australian 
use of facilities overseas are presented. The Committee concluded 
there is a strong case for the purchase of a beam-line at an over- 
seas synchrotron radiation facility and a strong, though less urgent, 
case for substantial Australian involvement in an overseas neutron 
beam facility. The Committee recommended that the Australian HI- 
FAR reactor be refurbished in its present shell, retaining the 
present flux and power levels, and that in the upgrading of the 
neutron scattering instrumentation at HIFAR special consideration 
be given to inciuding items which are sufficiently specialised to at- 
tract the international neutron scattering community. 
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17746 (LA-UR-90-30) Considerations for high-brightness 
electron sources. Jameson, R.A. Los Alamos National Lab., NM 
(USA). 1990. 8p. Sponsored by U.S. DOE Management & Adminis- 
tration. DOE Contract W-7405-ENG-36. (CONF-900168—1: JAERI 
free electron symposium, Tokyo (Japan), 29-30 Jan 1990). Order 
Number DE90007890. Available from NTIS, PC A0O2/MF A01; 
OSTI; INIS; GPO Dep. 

Particle accelerators are now used in many areas of physics re- 
search and in industrial and medical applications. New uses are 
being studied to address major societal needs in energy produc- 
tion, materials research, generation of intense beams of radiation 
at optical and suboptical wavelengths, treatment of various kinds of 
waste, and so on. Many of these modern applications require a 
high intensity beam at the desired energy, along with a very good 
beam quality in terms of the beam confinement, aiming, or focus- 
ing. Considerations for ion and electron accelerators are often 
different, but there are also many commonalties, and in fact, tech- 
niques derived for one should perhaps more often be considered 
for the other as well. We discuss some aspects of high-brightness 
electron sources here from that point of view. 6 refs. 


17747 (LA-UR-90-98) Electron beam and high-speed opti- 
cal diagnostics for the Los Alamos HIBAF [High Brightness 
Accelerator FEL] Facility. Lumpkin, A.H.; Cornelius, W.D.; Stein, 
W.E.; Feldman, R.B.; Meier, K.L.; Young, L.M. Los Alamos Na- 
tional Lab., NM (USA). [1989]. 18p. Sponsored by U.S. Department 
of Defense. DOE Contract W-7405-ENG-36. (CONF-8908134-27: 
11. international free electron laser conference, Naples, FL (USA), 
28 Aug - 1 sep 1989). Order Number DE90007828. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Characterization of the electron beam's properties will be a major 
task after the upgrade of the Los Alamos Free-Electron Laser 
(FEL) Facility with a photoelectric injector (PEI) and increased 
acceleration capability to 40 MeV. Adjustments to the previous di- 
agnostics package that address the lower beam emittance, higher 
energy, and wakefield source reduction issues will be discussed. 6 
refs., 8 figs., 1 tab. 


17748 (LBL-27811) Calculation of magnetic error fields in 
hybrid insertion devices. Savoy, R.; Halbach, K.; Hassenzahl, 
W.; Hoyer, E.; Humphries, D.; Kincaid, B. Lawrence Berkeley Lab., 
CA (USA). Aug 1989. 17p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC03-76SF00098. (CONF-890802-22: 7. 
synchrotron radiation instrumentation (SRI) national conference, 
Berkeley, CA (USA), 6-10 Aug 1989). Order Number DE90006108. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The Advanced Light Source (ALS) at the Lawrence Berkeley 
Laboratory requires insertion devices with fields sufficiently accu- 
rate to take advantage of the small emittance of the ALS electron 
beam. To maintain the spectral performance of the synchrotron ra- 
diation and to limit steering effects on the electron beam these 
errors must be smaller than 0.25%. This paper develops a proce- 
dure for calculating the steering error due to misalignment of the 
easy axis of the permanent magnet material. The procedure is 
based on a three dimensional theory of the design of hybrid inser- 
tion devices developed by one of us. The acceptable tolerance for 
easy axis misalignment is found for a 5 cm period undulator pro- 
posed for the ALS. 11 refs., 5 figs. 
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17749 (BNL-40651, pp. 5-16) Elements of modeling. Bozoki, 
E. Brookhaven National Lab., Upton, NY (USA). Dec 1987. 
(CONF-8708145—: Workshop on model based accelerator controls, 
Upton, NY (USA), 16-18 Aug 1987). In Proceedings: Workshop on 
model-based accelerator controls. Order Number DE88006366. 
Available from NTIS, PC AOS/MF A01. 

There is burgeoning interest in modeling-based accelerator 
control. With more and more stringent requirements on the perfor- 
mance, the importance of knowing, controlling, predicting the 
behavior of the accelerator system is growing. Modeling means two 
things: (1) the development of programs and data which predict 
the outcome of a measurement, and (2) devising and performing 





measurements to find the machine physics parameter and their be- 
havior under different conditions. These two sides should be tied 
together in an iterative process. With knowledge gained on the real 
system, the model will be modified, calibrated, and fine-tuned. The 
model of a system consists of data and the modeling program. The 
Modeling Based Control Programs (MBC) should in the on-line 
mode control, optimize, and correct the machine. In the off-line 
mode, the MBC is used to simulate the machine as well as explore 
and study its behavior and responses under a wide variety of cir- 
cumstances. 15 refs., 3 figs. 


17750 (BNL-40651, pp. 27-30) Measurement and correction 
of CESR optics. Peck, S. (Newman Lab. of Nuclear Studies, 
Ithaca, NY (USA)). Brookhaven National Lab., Upton, NY (USA). 
Dec 1987. (CONF-8708145—: Workshop on model based accelera- 
tor controls, Upton, NY (USA), 16-18 Aug 1987). In Proceedings: 
Workshop on model-based accelerator controls. Order Number 
DE88006366. Available from NTIS, PC AO5/MF A01. 

Given a presumption that there will be ample emphasis given to 
more complex model-based control systems than are found in the 
present CESR operation. The author concentrates on a prerequi- 
site for such systems, and the CESR experience with this aspect. 
Namely, given the unknown imperfections how to go about 
improving the accuracy of a machine model, or correcting the im- 
perfections, perhaps without necessarily finding them. Since the 
measurement of beam position is central to many optics measure- 
ments, but the process of closed orbit correction is relatively 
mature, the author mentions the defects in the measurement 
process, but not the process of orbit correction. Economic consid- 
erations led to a clustered processing of position monitor data in 
CESR, with 6 sets of electronics in the tunnel each processing 
some 70 pickups to produce 98 sets of vertical and horizontal posi- 
tions. To minimize the total length of wide bandwidth cabling, 
relays connect each detector to one of 12 Heliax lines leading to 
the processors. Small variations in the contact resistance of these 
RF relays will change the voltage arriving at the processor. 


17751 


(BNL-40651, pp. 31-38) Integration of model-based 
control systems with artificial intelligence and workstations. 
Lee, M. (Stanford Linear Accelerator Center, CA (USA)); Clearwa- 
ter, S. Brookhaven National Lab., Upton, NY (USA). Dec 1987. 
(CONF-8708145—: Workshop on model based accelerator controls, 
Upton, NY (USA), 16-18 Aug 1987). In Proceedings: Workshop on 


model-based accelerator controls. Order Number DE88006366. 
Available from NTIS, PC AO5/MF A01. 

Experience with model based accelerator control started at 
SPEAR. Since that SPEAR. Since that time nearly all accelerator 
beam lines have been controlled using model-based application 
programs, for example, PEP and SLC at SLAC. In order to take 
advantage of state-of-the-art hardware and software technology, 
the design and implementation of the accelerator control programs 
have undergone radical changes with time. Consequently, SPEAR, 
PEP, and SLC all use different control programs. Since many of 
these application programs are imbedded deep into the control 
system, they had to be rewritten each time. Each time this rewrit- 
ing has occurred a great deal of time and effort has been spent on 
training physicists and programmers to do the job. Now, these ap- 
plication programs have been developed for a fourth time. This 
time, however, the programs being developed are generic so that 
they will not have to be done again. An integrated system called 
GOLD (Generic Orbit & Lattice Debugger) has been developed for 
debugging and correcting trajectory errors in accelerator lattices. 
The system consists of a lattice modeling program (COMFORT), a 
beam simulator (PLUS), a graphical workstation environment 
(micro-VAX) and an expert system (ABLE). This paper will describe 
some of the features and applications of our integrated system with 
emphasis on the automation offered by expert systems. 5 refs., 4 
figs. 


17752 (BNL-43709) Comments on v space relax- 
ation in high charge-state plasma neutralizers. Hershcovitch, A. 
Brookhaven National Lab., Upton, NY (USA). [1989]. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO00016. (CONF-891055-—9: 5. international symposium on the 
production and neutralization of negative ions and beams, Upton, 
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NY (USA), 30 Oct - 3 nov 1989). Order Number DE90006530. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
Scaling of velocity space relaxation rates, which affect the final 
temperature of a natural beam, with ion charge state in plasma 
neutralizers is examined. Overali, this scaling indicates a substan- 
tial enhancement in emittance growth of the neutral beam with 
increase in the charge state of ions in plasma neutralizers. 9 refs. 


17753 (CERN/SPS-89-32(EMA)) Structural analysis of the 
LHC [Large Hadron Collider] 10 T twin-aperture dipole. Leroy, 
D. (European Organization for Nuclear Research, Geneva (Switzer- 
land)); Perin, R.; Perini, D.; Yamamoto, A. European Organization 
for Nuclear Research, Geneva (Switzerland); National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Aug 1989. 7p. 
Sponsored by European Organization for Nuclear Research. 
(CONF-890850-6: 11. international conference on magnet technol- 
ogy, Tsukuba (Japan), 28 Aug - 1 sep 1989). Order Number 
DE90002693. Available from NTIS (US Sales Only), PC A02/MF 
A0i - OSTI. 

The Large Hadron Collider (LHC) is proposed at CERN as the 
next facility to push further the frontier of high energy physics. The 
design of the superconducting dipole magnets is based upon the 
“two in one” concept in which the dipoles of the two rings of the 
collider have a common magnetic circuit. Twin aperture models 
(MTA1) designed for a 10 T field level are being developed in col- 
laboration with European Industries. These high field magnets 
require a sophisticated mechanical design of the various parts as 
collars, split iron yoke and outer shrinking cylinder. A structural 
analysis of the MTA1 magnets has been made at CERN by using 
the FEM code “ANSYS.” We report on the mechanical analysis and 
optimization of the magnet during assembly, cooldown and under 
the electromagnetic forces. 5 refs., 5 figs. 


17754 (CONF-890850—7) First results of the high-field mag- 
net development for the Large Hadron Collider. European 
Organization for Nuclear Research, Geneva (Switzerland). [1989]. 
8p. From 11. international conference on magnet technology; 
Tsukuba (Japan); 28 Aug - 1 sep 1989. Order Number 
DE90006771. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI. 

After a review of the present state of the R&D program, the re- 
sults of the tests of the first three model magnets are described. 
The first magnet, designed and built as a joint venture by CERN 
and ANSALDO Componenti, Italy, is based on the NbTi technol- 
ogy. It was designed for 8 T nominal field, but it passed 8.5 T 
without any quench and attained a 9.3 T central field. Three test 
campaigns were performed, two at CERN and one at the CEA, 
Saclay, Laboratory (France). No re-training occurred even after 
having kept the magnet at room temperature for several months. A 
second magnet of the same design, but using a mechanically 
stronger conductor insulation, showed good reproducibility of re- 
sults and reached a 9.45 T central field at 1.8 K. The third magnet, 
based on the Nb3Sn wind-and-react technology, was a joint project 
of CERN and ELIN-UNION, Austria. Design and technology were 
at first tested in a magnetic mirror device in which a full magnet 
pole was tested: 10.2 T central field was reached after a few 
quenches. The complete magnet was tested in June 1989 anc 
reached a 9.5 T central field at 4.3 K. Encouraging results obtained 
on cold diode assemblies for magnet protection are also presented. 
17 refs., 5 figs., 4 tabs. 


17755 (CONF-891043-2) Introduction to ECR [electron cy- 
clotron resonance] sources in electrostatic machines. Olsen, 
D.K. Oak Ridge National Lab., TN (USA). [1989]. 14p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From SNEAP '89: symposium on northeastern accelerator person- 
nel; Oak Ridge, TN (USA); 22-27 Oct 1989. Order Number 
DE90006849. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Electron Cyclotron Resonance (ECR) ion source technology has 
developed rapidly since the original pioneering work of R. Geller 
and his group at Grenoble in the early 1970s. These ion sources 
are capable of producing intense beams of highly charged positive 
ions and are used extensively for cyclotron injection, linac injection, 
and atomic physics research. In this paper, the possible use of 
ECR heavy-ion sources in the terminals of electrostatic machines 
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is discussed. The basic concepts of ECR sources are reviewed in 
the next section using the ORNL source as a model. The possible 
advantages of ECR sources over conventional negative ion injec- 
tion and foil stripping are discussed in Section Ill. The last section 
describes the possible installation of an ECR source in a large ma- 
chine such as the HHIRF 25-MV Pelletron. 6 refs., 4 figs., 1 tab. 


17756 (CONF-900223-3) Emittance measurements of gal- 
lium liquid metal ion sources. Alton, G.D.; Read, P.M. Oak 
Ridge National Lab., TN (USA). [1990]. 17p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From 2. 
international conference on nuclear microprobe technology and ap- 
plications; Melbourne (Australia); 5-9 Feb 1990. Order Number 
DE90006891. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

The emittances of momentum-analyzed ®°Ga* ion beams ex- 
tracted from a needie-type liquid-metal ion source (LMIS) are found 
to be approximately twice as large in the dispersive plane (x- 
direction) as in the orthogonal, nondispersive plane (y-direction). 
This effect is principally attributable to dispersion of the beam in the 
x-direction by the mass analyzing magnet used in the experiments. 
This dispersion results from space charge effects and other sources 
of intrinsic energy spread within the ion beams. In addition, the 
growth of emittance with beam intensity is less dramatic in the y di- 
rection, also suggesting the effect of energy dispersion. It is argued 
that y-direction emittance vaiues should be considered as repre- 
sentative of the gallium LMIS whenever energy dispersive devices 
are not incorporated in the beam transport system. Brief descrip- 
tions of the experimental hardware are given and x- and y-direction 
emittance data are presented in this report. 37 refs., 3 figs. 


17757 (FNAL/C—89/260) A scalable parallel open architec 
ture data acquisition system for low to high rate experiments, 
test beams and ali SSC [Superconducting Super Collider] de- 
tectors. Barsotti, E. (Fermi National Accelerator Lab., Batavia, IL 
(USA)); Booth, A.; Bowden, M.; Swoboda, C.; Lockyer, N.; Van- 
Berg, R. Fermi National Accelerator Lab., Batavia, IL (USA). Dec 
1989. 6p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH03000. (CONF-900143—21: Institute for Electronic and 
Electrical Engineers (IEEE) nuclear science symposium, San Fran- 
cisco, CA (USA), 22-26 Jan 1990). Order Number DE90006275. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

A new era of high-energy physics research is beginning requiring 
accelerators with much higher luminosities and interaction rates in 
order to discover new elementary particles. As a consequences, 
both orders of magnitude higher data rates from the detector and 
online processing power, well beyond the capabilities of current 
high energy physics data acquisition systems, are required. This 
paper describes a new data acquisition system architecture which 
draws heavily from the communications industry, is totally parallel 
(i.e., without any bottlenecks), is capable of data rates of hundreds 
of GigaBytes per second from the detector and into an array of on- 
line processors (i.e., processor tarm), and uses an open systems 
architecture to guarantee compatibility with future commercially 
available online processor farms. The main features of the system 
architecture are standard interface ICs to detector subsystems 
wherever possible, fiber optic digital data transmission from the 
near-detector electronics, a self-routing parallel event builder, and 
the use of industry-supported and high-level language pro- 
grammable processors in the proposed BCD system for both 
triggers and online filters. A brief status report of an ongoing 
project at Fermilab to build the self-routing parallel event builder 
will also be given in the paper. 3 figs., 1 tab. 


17758 (FNAL-TM—1630) Upgrade of the Proton West sec- 
ondary beamline. Spiegel, L. Fermi National Accelerator Lab., 
Batavia, IL (USA). 10 Oct 1989. 16p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC02-76CH03000. Order Number 
DE90006384. Available from NTIS, PC A03/MF A01; OSTI; INIS. 
As originally designed and operated, protons entering PW6 were 
steered by a series of EPB dipoles into a single interaction length 
beryllium target, some 43 feet from the enclosure wall. Ensuing 
secondary beams, either p*/x*+ or p~/x-, were collected by a 
String of quadrupoles following the target, steered westward, away 
from the Proton Center line, through PW6 and PW7, and ultimately 
focussed on experiment production targets located within the large 
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PW8 hall. Around the Spring of 1988 it was decided to upgrade the 
existing Proton West secondary beamline to allow for transport of a 
primary proton beam, anticipated to be either 800 or 900 GeV/c, 
through PW8. This upgrade project, which is now nearing comple- 
tion, was largely motivated by the then recent approval of E-771, a 
hadronic beauty production experiment located in PW8. E-771 
represents the third in a series of experiments for the large- 
acceptance dimuon spectrometer presently located at the end of 
the Proton West beamline. This Technical Memo is a summary of 
the upgrade — an explanation of the underlying strategy and a 
documentation of the final locations of the secondary beamline ele- 
ments. 6 refs., 2 figs., 2 tabs. 


17759 (FNAL-TM—1631) Vacuum technology issues for the 
SSC [Superconducting Super Collider]. Joestiein, H. Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA). 23 Oct 1989. 24p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO03000. (CONF-891093-24: 36. American Vacuum Society 
national vacuum symposium, Boston, MA (USA), 23-27 Oct 1989). 
Order Number DE90006385. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

The Superconducting Super Collider, to be built in Texas, will 
provide an energy of 40 TeV from colliding proton beams. This en- 
ergy is twenty times higher than currently available from the only 
other cryogenic collider, the Fermilab Tevatron, and will allow 
experiments that can lead to a better understanding of the funda- 
mental properties of matter. The energy scale and the size of the 
new machine pose intriguing challenges and opportunities for the 
its vacuum systems. The discussion will include the effects of syn- 
chrotron radiation on cryogenic beam tubes, cold adsorption pumps 
for hydrogen, methods of leak checking large cryogenic systems, 
the development of cold beam valves, and radiation damage to 
components, especially electronics. 9 figs., 1 tab. 


17760 (FNAL-TM-1634) A solenoid shut off vaive specifi- 
cation for flammable gas systems. Volk, J.; Rostamian, H. Fermi 
National Accelerator Lab., Batavia, IL (USA). 2 Jan 1990. 16p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO02- 
76CH03000. Order Number DE90006386. Available from NTIS, PC 
A03/MF A01; OSTI; INIS. 

The use of flammable gas and high voltage in detector systems 
is common in most experiments at Fermilab. To “mitigate the haz- 
ards associated with these systems” Fermilab Engineering 
Standard SD-45B was adopted. As part of their mission the Re- 
search Facilities Department and the Site Operations Department 
have assisted the fixed target experiments in satisfying some of 
the requirements of SD-45B. This note describes the devices that 
are available to experiments that will satisfy points of SD-45B. This 
note is meant to be used as a guide and not a mandatory stan- 
dard, each experiment is reviewed for compliance with SD-45B by 
the flammable gas safety subcommittee. This note describes a 
generic system that should fit the majority of class 1, 2 and low 
pressure class 3 systems (less than 15 psi). 


17761 (GSI-89-30) The projectile fragment or FRS 
at GSI. Geissel, H.; Armbruster, P.; Behr, K.H.; Blank, B.; Bruenie, 
A.; Burkard, H.G.; Burkard, K.H.; Chen, M.; Franezak, B.; Fujita, Y. 
Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.). Nov 1989. 13p. (CONF-8910237-: International 
school seminar on heavy ion physics, Dubna (USSR), 3-12 Oct 
1989). Order Number DE90749035. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

The new accelerator facilities at GSI, which are scheduled for 
operation by the beginning of 1990, will extend heavy-ion research 
and applications to relativistic energies. The projectile fragment 
separator FRS will produce and separate in-flight radioactive 
beams of all elements up to uranium. The combination of the FRS 
with the storage and cooler ring ESR opens a new area of experi- 
ments. The FRS project and some of the planned experiments are 
presented in this contribution. (orig.). 


17762 (INPE-4758) Generation of electron beams in cy- 
clotron motion and Its Interaction with electromagnetic fields 
in weakly irregular cavities: a study applied to 

elaboration of a 35 GHz gyrotron. Castro, J.J.B. de. Instituto de 
Pesquisas Espaciais, Sao Jose dos Campos, SP (Brazil). Dec 





1988. 246p. (in Portuguese). (TDL-347). Order Number 
DE90614790. Available from NTIS (US Sales Only), PC A11/MF 
A01 - OSTI; INIS. 

It is presented an investigation of different phenomena that occur 
in the gyrotron: (1) generation and transport of helical electron 
beams, (2) interaction of electrons in cyclotron motion with a trans- 
verse electric mode in resonant cavities operating near cutoff and 
(3) electron deposition over the collector active region. An exact 
ballistic model, which points out the nonlinear attributes of the rela- 
tivistic equation of electron cyclotron motion and that includes a 
complex formulation for the longitudinal electric field distribution in 
weakly irregular waveguides, is used. Physically realizable RF field 
profiles are studied with the objective of maximizing gyrotron effi- 
ciency. For this purpose, an investigation is made of the resonant 
properties of truncated cones cavities and a new resonator type, 
with a profile described in terms of a continuous function, is devel- 
oped. High perpendicular efficiencies (@taperpendicuiar ““* =0.86) have 
been calculated for interaction at the fundamental ‘cyclotron 
harmonic and for uniform external magnetic field. A maximum effi- 
ciency scaling parameter S has been introduced, by which scaling 
relations @tapermendcuiar = Ctaperpendicuiar“* (S) are applicable to 
a variety of field profiles. The conceptual design of a 35 GHz gy- 
rotron gives emphasis to selection criteria of operating parameters 
in compliance with technical constraints and with the requirement 
of soft self-excited oscillations. The proposed gyrotron operates in 
the azimuthally symetrical mode TEo2; and is able to produce, with 
an electronic efficiency of 40%, an output power of 100 kW, in 
pulses of 20 ms, with a duty factor of 0.04%. (author). 


17763 (KEK-89-2, pp. 110-113) Pumping performance of 
Non-Evaporable Getter (NEG) pumps in ultra-high vacuum. Ko- 
bari, Toshiaki (Hitachi, Ltd., Tsuchiura, Ibaraki (Japan). Mechanical 
Engineering Research Lab.); Ueda, Shinjiro; Matsumoto, Manabu. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
May 1989. (In Japanese). (CONF-8903187—: 7. meeting on ultra 
high vacuum techniques for accelerators and storage rings, 
Tsukuba (Japan), 27-28 Mar 1989). In Proceedings of the 7th 
meeting on ultra high vacuum techniques for accelerators and stor- 
age rings. Order Number DE90741445. Available from NTIS (US 
Sales Only), PC A11/MF A01. 

Published in summary form only. VACUUM PUMPS/getters; 
GETTERS/vacuum pumps; VACUUM SYSTEMS; GETTERS; 
ACCELERATORS; ULTRAHIGH VACUUM; PERFORMANCE 
TESTING; MASS SPECTRA 


17764 (LBL-27809) The U5.0 undulator design for the ad- 
vanced light source at LBL. Hoyer, E.; Chin, J.; Halbach, K.; 
Hassenzahl, W.; Humphries, D.; Kincaid, B.; Lancaster, H.; Plate, 
D.; Savoy, R. Lawrence Berkeley Lab., CA (USA). Aug 1989. 13p. 
Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. (CONF-890802—21: 7. synchrotron radiation in- 
strumentation (SRI) national conference, Berkeley, CA (USA), 6-10 
Aug 1989). Order Number DE90006107. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The U5.0 undulator, currently under design, is the first in a series 
of insertion devices planned for the Advanced Light Source at LBL. 
U5.0 parameters include a 5 cm period, 5 m length with a 0.837 T 
maximum field at a 14 mm gap. A hybrid configuration utilizing Nd- 
Fe-B permanent magnet material and Vanadium Permendur poles 
is used for the magnetic structure. Construction is modular with 
many pole assemblies attached to a pole mount, which in turn is 
fastened onto one of the backing beams. Vertical field integral 
correction at the ends is with permanent magnet rotators. The sup- 
ports structure features a 4-post configuration, a rigid base with 3 
kinematic floor supports and 2 rigid 5 m long backing beams that 
fit within the 2.4 m high accelerator enclosure. The drive system is 
computer controlled utilizing a stepper motor and shaft encode 
coupled to a roller-screw/nut and chain drive train. Vacuum cham- 
ber design is a rigid configuration with a 10 mm vertical by 218 
mm horizontal aperture of 5.5 m length. Chamber fabrication fea- 
tures a two-piece welded chamber of 5083 H321 aluminum. 
Pumping is with ion and titanium sublimation pumps. 5 figs., 1 tab. 


17765 (PS-40) Proposal for a heavy ion ECR-source at 
the PSI-Philips cyclotron. Kern, J. (Fribourg Univ. (Switzerland). 
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Inst. de Physique); Gaeggeler, H.; Schmelzbach, P. Paul Scherrer 
Inst. (PSI), Wuerenlingen (Switzerland). Oct 1989. 7ip. Order 
Number DE90616289. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

It is proposed by a large community of PSI- and external scien- 
tists to install an electron cyclotron resonance (ECR) source for 
highly charged heavy ions at the PHILIPS (injector |) cyclotron. 
Such a facility would then allow to produce high intensity ion 
beams with energies up to 30 MeV/u. A workshop hold in June 
1989 clearly showed that with such a machine a large variety of 
interesting heavy ion experiments could be performed. While at for- 
eign heavy ion centres the main focus is given to basic research in 
the field of nuclear physics we propose to concentrate the scientific 
effort at a PSI heavy ion facility mainly onto applications in the 
fields of atomic physics, chemistry, accelerator mass spectrometry, 
radiation biology and solid state physics. This is adequate, in view 
of the broad infrastructure available at PSI together with the exist- 
ing know-how in many different fields. The proposed machine will 
thus be of great potential use for a large community. (author) 19 
figs., 3 tabs., 82 refs. 


17766 (SLAC-PUB-5166) DEPOT: Database for electronics 
parts and other things. Logg, C.A.; Clancey, P.W.; Crane, G. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). Jan 
1990. 9p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC03-76SF00515;AC03-76SF00098;AM03-76SF00010. 
(CONF-9001 43-18: Institute for Electronic and Electrical Engineers 
(IEEE) nuclear science symposium, San Francisco, CA (USA), 22- 
26 Jan 1990). Order Number DE90005795. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

DEPOT has been developed to provide tracking for the Stanford 
Linear Collider (SLC) control system equipment. For each piece of 
equipment entered in the database, a complete service, mainte- 
nance, modification, certification, location history, and, optionally, a 
radiation exposure history, can be maintained. To facilitate data en- 
try accuracy, efficiency, and consistency, barcoding technology has 
been used extensively. DEPOT has been an important tool in im- 
proving the reliability of the microsystems controlling SLC. It is now 
being adopted by other systems at SLAC. 6 refs., 6 figs. 


17767 (SLAC-PUB-5168) Some initial results trom the new 
SLAC [Stanford Linear Accelerator Center] permeameter. 
Cobb, J.K.; Early, R.A. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Jan 1990. 6p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00515. (CONF-900163—1: Ac- 
celerator computer code meeting, Los Alamos, NM (USA), 22-25 
Jan 1990). Order Number DE90005793. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

A new permeameter has been built and is now available for test- 
ing samples of steel and other ferromagnetic materials for their 
magnetic characteristics such as permeability, remanent induction, 
coercive force and saturation induction. The present range of oper- 
ation for the permeameter is from 0.5 Oe to 1250 Oe. Results are 
presented for two samples of low-carbon steel as well as some 
preliminary results for Vanadium Permendur. 4 refs., 8 figs. 


17768 (TRI-PP-89-90) Accelerated radioactive nuclear 
beams (low energy). D’Auria, J.M. (Simon Fraser Univ., Burnaby, 
BC (Canada)). British Columbia Univ., Vancouver, BC (Canada). 
TRIUMF Facility. Oct 1989. 9p. Sponsored by British Columbia 
University, TRIUMF Facility. (CONF-890902-25: 198. American 
Chemical Society national meeting, Miami, FL (USA), 10-15 Sep 
1989). Order Number DE90006884. Available from NTIS (US Sales 
Only), PC AO2/MF A01 - OSTI. 

The possibility of producing and accelerating intense beams of 
short-lived radioactive heavy ions both for studies of the species 
themselves and to be used as projectiles in reactions of interest is 
now considered quite feasible. While several approaches have 
been used or are proposed for the production of such beams, the 
two main methods are projectile fragmentation which will result in 
high energy beams. A review of these along with related ap- 
proaches which are presently in place producing such beams but 
which are more specific in the type of projectiles produced will be 
outlined. A review of facilities either operating or proposed will also 
be given. A number of interesting studies can be performed with 
such a wide variety of projectiles. Of particular interest here are the 
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kinds of studies that are possible with projectiles classified as low 
energy. The proposed ISAC (isotope separator/accelerator) facility 
at TRIUMF will be reviewed and a status of the planning pre- 
sented. In preparation of such a facility a small test on-line isotope 
separator was constructed at TRIUMF to initiate a program of de- 
veloping targets and ion sources of particular usefulness to ISAC. 
This (TISOL) facility is now operational and a progress report on 
some of the results relevant to the proposed ISAC facility as well 
as the possible upgrading of TISOL to a production facility for a full 
scientific program will be given. Included will be a report on the 
successful operation of an ECR (electron cyclotron resonance) ion 
source coupled on-line with an ISOL device for the first time. 21 
rets., 4 figs., 5 tabs. 


17769 (UCRL-100367) Results of the PALADIN experiment. 
Weir, J.T. (Lawrence Livermore National Lab., CA (USA)); Orze- 
chowski, T.J.; Miller, J.L.; Chong, Y.P.; Chambers, F.; Deis, G.A.; 
Paul, A.C.; Prosnitz, D.; Scharlemann, E.T.; Halbach, K. Lawrence 
Livermore National Lab., CA (USA). 8 Mar 1989. 8p. Sponsored by 
U.S. Department of Defense; U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-48;AC03-76SF00098. (CONF-8904242-4: 
international congress on optical science and engineering, Paris 
(France), 24-28 Apr 1989). Order Number DE90006776. Available 
from NTIS, PC A02/MF A01 - OSTI. 

PALADIN is a single pass, free laser amplifier located at the 
Lawrence Livermore National Laboratory. This FEL is designed to 
run at 10.6 um. The 1-kA, 45-MeV electron beam is provided by 
the Advanced Test Accelerator. The wiggler is 25 m long with an 8 
cm period. The input optical signal to the amplifier is provided by a 
conventional CO» laser, which can produce a peak input power of 
either 18 kW or 3.6 MW. We have demonstrated 31 dB of gain 
with the 18-kW input and 12.9 dB of gain for the 3.6-MW input, 
producing over 70 MW of optical power. Using the 18-kW input, 
the gain saturated at about 12 m into the wiggler with the 3.6-MW 
input, the gain saturated at about 8 m. Modeling results are shown. 
7 rets., 3 figs. 


17770 (UCRL-—102060) MAESTRO — A Model and Expert 
System Tuning Resource tor Operators. Lager, D.L.; Brand, 
H.R.; Maurer, W.J.; Coffield, F.E.; Chambers, F. Lawrence Liver- 
more National Lab., CA (USA). 1988. 14p. Sponsored by U.S. 
Department of Defense; U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. Contract W43-GBL-D-5007. (CONF- 
89109413: International conference on accelerator and large 
experimental physics control systems, Vancouver (Canada), 30 Oct 
- 3 nov 1989). Order Number DES0006775. Available from NTIS, 
PC AO3/MF A01; OSTI; INIS; GPO Dep. 

We have developed MAESTRO, a Mode! And Expert System 
Tuning Resource for Operators. It provides a unified software envi- 
ronment for optimizing the performance of large, complex 
machines, in particular the Advanced Test Accelerator and Experi- 
mental Test Accelerator at Lawrence Livermore National 
Laboratory. The system incorporates three approaches to tuning: a 
mouse-based manual interface to select and control magnets and 
to view displays of machine performance; an automation based on 
“cloning the operator” by implementing the strategies and reasoning 
used by the operator; an automation based on a simulator model 
which, when accurately matched to the machine, allows download- 
ing of optimal sets of parameters and permits diagnosing errors in 
the beamline. The latter two approaches are based on the Artificial 
Intelligence technique known as Expert Systems. 4 refs., 4 figs. 


4304 Storage Rings 
Refer also to citation(s) 17042, 17730, 18361, 18390, 18391, 18392 


17771 (KEK-89-2, pp. 100-104) Vacuum systems and SOR 
beam lines of HISOR. Tobiyama, M. (Hiroshima Univ. (Japan). 
Faculty of Science); Taniguchi, M.; Kobayashi, Masanori. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). May 1989. 
(In Japanese). (CONF-8903187-: 7. meeting on ultra high vacuum 
techniques for accelerators and storage rings, Tsukuba (Japan), 
27-28 Mar 1989). In Proceedings of the 7th meeting on ultra high 
vacuum techniques for accelerators and storage rings. Order 
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Number DE90741445. Available from NTIS (US Sales Only), PC 
A11/MF A01. 

Published in summary form only. SYNCHROTRON RADIATION 
SOURCES; STORAGE RINGS/vacuum systems; SYNCHROTRON 
RADIATION; SYNCHROTRONS; LINEAR ACCELERATORS; VAC- 
UUM PUMPS; ELECTROMAGNETS; SPUTTER-ION PUMPS; 
ULTRAHIGH VACUUM; JAPAN; EDUCATIONAL FACILITIES 


17772 (SLAC—328, pp. 141-178) Electron-proton physics at 
HERA. Wolf, G. (Deutsches-Elektronen Synchrotron, Hamburg 
(Germany, F.R.)). Stanford Linear Accelerator Center, Menlo Park, 
CA (USA). Jan 1988. (CONF-870821—: SLAC summer institute on 
particle physics: looking beyond the Z, Stanford, CA (USA), 10-21 
Aug 1987). In Looking beyond the Z: Proceedings. Order Number 
DE88011870. Available from NTIS, PC A04/MF A01. 

With HERA ep collisions at a c.m. energy of 314 GeV and a 
Qmax* = 105 GeV? will become possible. The physics opportuni- 
ties, the status of the machine and the planned detectors are 
discussed. 37 refs., 50 figs., 2 tabs. 


17773 (SLAC-328, pp. 179-225) Hadron colliders beyond 
the Z°. Quigg, C. (Lawrence Berkeley Lab., CA (USA)). Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Jan 1988. 
(CONF-870821—: SLAC summer institute on particle physics: look- 
ing beyond the Z, Stanford, CA (USA), 10-21 Aug 1987). In 
Looking beyond the Z: Proceedings. Order Number DE88011870. 
Available from NTIS, PC A04/MF A01. 

The author summarizes the case for new physics at the TeV 
scale, and review the physics possibilities of multi-TeV hadron 
colliders. Characteristics of the experimental environment are sur- 
veyed. 63 refs., 42 figs., 7 tabs. 
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Refer also to citation(s) 16193, 17135, 17161, 17200, 18161, 
18162, 18165, 18218, 18219, 18221, 18272, 18293, 18315, 18319, 
18325, 18389, 18390, 18402, 18406, 18407, 18410, 18515, 18532, 
18544, 18697, 18719 


17774 (AD-A-213812/1/XAB) Fabricate, calibrate, and test a 
dosimeter for integration into the CRRES (Combined Release 
and Radiation Effects Satellite) satellite. Final report, 18 Au- 
gust 1982-28 February 1989. Morel, P.R.; Hanser, F.A.; Sellers, 
B.; Cohen, R.; Kane, B.D. Panametrics, Inc., Waltham, MA (USA). 
Apr 1989. 85p. Available from NTIS, PC AO5/MF A01. 

The objective of this effort was to produce a radiation dosimeter 
for high-energy electrons (1-10 MeV), protons of energy greater 
than 20 MeV, and nuclear-interactions effects on solid-state detec- 
tors aboard the combined release and radiation effects satellite 
(CRRES). The data to be acquired is needed to resolve uncertain- 
ties in the calculations of radiation-hardness requirements. The 
instrument has been successfully calibrated and tested. 
Re-integration of the instruments onto the CRRES satellite is pro- 
ceedings and launch of CRRES is confirmed for JUNE, 1990. 


17775 (AECL-9336) Preliminary measurements of radiation 
from a critical assembly using the bubble detector. Ing, H.; 
Cundari, K.; Cousins, T.; Rushton, L.P. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Oct 
1986. 22p. Order Number DE90614983. Available from NTIS (US 
Sales Only), PC AO3/MF A01 - OSTI; INIS. 

Neutron dose measurements from a critical assembly were made 
using the newly developed bubble detector. These detectors were 
still in an experimental stage and had to be compensated for a 
temperature dependence; however, the results obtained compared 
favourably with those pre-determined by theoreticai calculations 
and previous instrumentation. It was found that the neutron bubble 
detector was totally insensitive to photons and was convenient and 
fast to use. The fact that the detectors yielded results immediately 
after exposure and were isotropic in response make the mapping 
of neutron distributions quite a simple task. 





17776 (BNL-43538) State of the art in semiconductor de- 
tectors. Rehak, P. (Brookhaven National Lab., Upton, NY (USA)); 
Gatti, E. Brookhaven National Lab., Upton, NY (USA). [1989]. 19p. 
Sponsored by Consiglio Nazionale delle Ricerche; U.S. DOE En- 
ergy Research; National Institute for Nuclear Physics, Italy (Istituto 
Nazionale di Fisica Nucleare - INFN). DOE Contract AC02- 
76CHO00016. (CONF-8905194—7: 4. Pisa meeting on advanced 
detectors: frontier detectors from frontier physics, La Biodola 
(Italy), 21-26 May 1989). Order Number DE90005567. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The state of the art in semiconductor detectors for elementary 
particle physics and x-ray astronomy is briefly reviewed. Semicon- 
ductor detectors are divided into two groups; classical 
semiconductor diode detectors; and semiconductor memory detec- 
tors. Principles of signal formation for both groups of detectors are 
described and their performance is compared. New developments 
of silicon detectors are reported here. 13 refs., 8 figs. 


17777 (FNAL/C—89/264-E) Small angle physics at CDF: A 
progress report. The CDF Collaboration. Fermi National Accelera- 
tor Lab., Batavia, IL (USA). 16 Dec 1989. 17p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH03000. (CONF- 
8909291-2: 8. topical workshop on proton-antiproton collider 
physics, Castiglione della Pescaia (Italy), 1-5 Sep 1989). Order 
Number DE90006295. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS. 

In 1989 CDF collected data in special high beta runs with a trig- 
ger selecting elastic and inelastic events in order to measure the 
total cross section (ct) and the differential elastic cross section 
(do.)/dt). Data were taken at cms energies of 300, 540, 1000 and 
1800 GeV. A double arm magnetic spectrometer located along the 
beam pipe tags the particles scattered at very small angles and 
tracking detectors surrounding the interaction point reveal particles 
produced at larger angles. We discuss the status of the analysis of 
elastic and inelastic events with emphasis on the event selection 
and the background subtraction. 5 refs., 14 figs., 3 tabs. 


17778 (FNAL-TM—1627) Proposed method of assembly for 
the BCD silicon strip vertex detector modules. Lindenmeyer, C. 
Fermi National Accelerator Lab., Batavia, IL (USA). 16 Oct 1989. 
7p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH03000. Order Number DE90006383. Available from 
NTIS, PC A03/MF A01; OSTI; INIS. 

The BCD Silicon strip Vertex Detector is constructed of 10 identi- 
cal central region modules and 18 similar forward region modules. 
This memo describes a method of assembling these modules from 
individual silicon wafers. Each wafer is fitted with associated front 
end electronics and cables and has been tested to insure that only 
good wafers reach the final assembly stage. 5 figs. 


17779 (HMI-B-464, pp. 16) Absolute energy calibration of a 
twin ionization chamber for fission fragments. Simon, G. (CEA 
Centre d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge (France)); 
Trochon, J. Hahn-Meitner-institut Berlin G.m.b.H. (Germany, F.R.). 
Feb 1989. (CONF-890491-: International conference on fifty years 
of research in nuclear fission, Berlin (Germany, F.R.), 3-7 Apr 
1989). In International conference on fifty years research in nuclear 
fission. Contributed papers. Order Number DE90749132. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

Published in summary form only. IONIZATION CHAMBERS/ 
fission fragment detection; CALIBRATION; RESPONSE FUNC- 
TIONS; PULSES; METHANE; LOW PRESSURE 


17780 (INIS-BR-1800) Photoacoustical and pyroelectric 
dosimetry of X-ray radiation in diagnostic region. Carvalho, 
A.A. de. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e 
Quimica. 1987. 148p. (in Portuguese). Order Number 
DE90614984. Available from NTIS (US Sales Only), PC A07/MF 
A01 - OSTI; INIS. 

Three new types of radiation dosimeters, designed to measure X 
rays in its diagnostic region are described: the pulsed photoacous- 
tical radiation dosimeter, the pyroelectric radiation dosimeter and 
the pulsed pyroelectric radiation dosimeter. The photoacoustical ra- 
diation dosimeter with the scope of to compare its carachteristics 
with the carachteristics of the new developed dosimeters is also 
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studied. A methodology for calibration of a photoacoustical dosime- 
ter which doesn’t require the calibration of its response in a known 
field of ionizing radiation is proposed. A theoretical model to ex- 
plain the results produced by the pulsed pyroelectric radiation 
dosimeter is presented. The obtained results show that the devel- 
oped dosimeters are of calorimetric type, being linear its response 
with the X ray energy fluence rate. (author). 


17781 (INIS-mf-11577, pp. 51) Spectrometric monitoring 
system based on SMEP to family computers. Bena, J. 
(Vyskumny Ustav Jadrovych Elektrarni, Trnava (Czechoslovakia)); 
Jancik, O. Ceskosiovenska ‘oskopicka Spolecnost, Prague 
(Czechoslovakia). May 1989. (in Slovak). (CONF-8905276-: IAA 
89: conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. MULTI-CHANNEL AN- 
ALYZERS/computers; REACTOR MONITORING SYSTEMS/ 
multi-channel analyzers; CAMAC SYSTEM; DATA PROCESSING; 
COMPUTERS; SPECTRA 


17782 (INIS-mf-11577, pp. 43) Detection limits and time 
characteristics of response of ometric monitoring sys- 
tem. Kapisovsky, V. (Vyskumny Ustav Jadrovych Elektrarni, Trnava 
(Czechosiovakia)); Kubik, |.; Sevecka, S. Ceskoslovenska Spek- 
troskopicka Spolecnost, Prague (Czechoslovakia). May 1989. (in 
Slovak). (CONF-8905276—: IAA '89: conference on instrumental 
activation analysis, Klucenice (Czechoslovakia), 15-19 May 1989). 
In Conference on instrumental activation analysis - IAA 89: Ab- 
Stracts of papers. Order Number DE90615661. Available from 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Published in summary form only. RADIATION MONITORS/ 
response functions; ANALOG-TO-DIGITAL CONVERTERS; OPTI- 
MIZATION; SENSITIVITY; TIMING PROPERTIES 


17783 (INIS-mf—11577, pp. 53) Performance studies of Cl 
90 multi-channel analyzer in loading multiple inputs, and of 
ditterent ADC’s. Dryak, P. (Ustav pro Vyzkum, Vyrobu a Vyuziti 
Radioisotopu, Prague (Czechoslovakia)); Pichova, L.; Kovar, P.; 
Tluchor, D.; Jiranek, V. Ceskoslovenska Spektroskopicka Spolec- 
nost, Prague (Czechoslovakia). May 1989. (in Czech). 
(CONF-8905276—: IAA '89: conference on instrumental activation 
analysis, Kiucenice (Czechoslovakia), 15-19 May 1989). In Confer- 
ence on instrumental activation analysis - IAA 89: Abstracts of 
papers. Order Number DE90615661. Available from NTIS (US 
Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Published in summary form only. ANALOG-TO-DIGITAL CON- 
VERTERS/performance testing; MULTI-CHANNEL ANALYZERS/ 
analog-to-digital converters; DATA PROCESSING; PULSE GEN- 
ERATORS; PULSES; SPECTRA 


17784 (INIS-mf-11577, pp. 54-56) Spectrometric character- 
istics of BGO detectors produced by institute of Physics of 
Czechoslovak Academy of Sciences. Konicek, J. (Ceske Vysoke 
Uceni Technicke, Prague (Czechoslovakia). Fakulta Jaderna a 
Fysikaine Inzenyrska); Janout, Z.; Pospisil, S.; Vobecky, M.; 
Pavlicek, Z. Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). May 1989. (in Czech). (CONF-8905276-: IAA 
89: conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. 1 fig., 1 tab. BGO DETEC- 
TORS/performance testing; COMPARATIVE EVALUATIONS; 
EFFICIENCY; ENERGY RESOLUTION; GAMMA DETECTION; 
NAI DETECTORS; TEMPERATURE DEPENDENCE 


17785 (INIS-mf-11577, pp. 57) Analysis of spectra mea- 
sured with BGO scintillation detectors. Rak, J. (Ceske Vysoke 
Uceni Technicke, Prague (Czechoslovakia). Fakulta Jaderna a 
Fysikaine Inzenyrska). Ceskoslovenska Spektroskopicka Spolec- 
nost, Prague (Czechoslovakia). May 1989. (In Czech). 
(CONF-8905276-: IAA '89: conference on instrumental activation 
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analysis, Kiucenice (Czechoslovakia), 15-19 May 1989). In Confer- 
ence on instrumental activation analysis - IAA 89: Abstracts of 
papers. Order Number DE90615661. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

Published in summary form only. 1 ref. BGO DETECTORS/ 
spectra unfolding; DATA PROCESSING; ENERGY DEPENDENCE; 
INORGANIC PHOSPHORS; RESPONSE FUNCTIONS; TEMPER- 
ATURE DEPENDENCE 


17786 (INIS-mf-11577, pp. 17) Precision pair spectrometr 
for the study of the (n,gamma) reaction at BNL. Pospisil, S. 
(Ceske Vysoke Uceni Technicke, Prague (Czechoslovakia). Fakulta 
Jaderna a Fysikaine Inzenyrska). Ceskoslovenska Spektroskopicka 
Spolecnost, Prague (Czechoslovakia). May 1989. (In Czech). 
(CONF-8905276-: IAA '89: conference on instrumental activation 
analysis, Klucenice (Czechoslovakia), 15-19 May 1989). In Confer- 
ence on instrumental activation analysis - IAA 89: Abstracts of 
papers. Order Number DE90615661. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

Published in summary form only. 4 refs. PAIR SPECTROME- 
TERS/specifications; CAPTURE; GAMMA RADIATION; NEUTRON 
REACTIONS; NEUTRONS; SPECIFICATIONS; USES 


17787 (INIS-mf-11577, pp. 50) AccuSpec - PC-based ane- 
lyzer system by Nuclear Data. Frana, J. (Ceskoslovenska 
Akademie Ved, Rez (Czechoslovakia). Ustav Jaderne Fyziky). 
Ceskosiovenska Spektroskopicka Spolecnost, Prague (Czechoslo- 
vakia). May 1989. (in Czech). (CONF-8905276-: IAA ‘89: 
conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
AO1 - OSTI; INIS. 

Published in summary form only. MULTI-CHANNEL ANALYZ- 
ERS/microcomputers; DATA PROCESSING; MEMORY DEVICES; 
MICROCOMPUTERS; PERFORMANCE TESTING; SPECIFICA- 
TIONS 


17788 (INIS-SU-138, pp. 75-78) Software complex for acti- 
vation measurements. Bukanov, V.N. (AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Yadernykh Issledovanij (Ukrainian SSR)); 
Vasil’eva, E.G.; Gaevenko, A.Yu.; Kumshaev, S.V.; Maznyj, |.A.; 
Maksimov, Yu.K. Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow (USSR); 
AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issle- 
dovanij; Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Tsentral’nyj) Nauchno- 
issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (In Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

A software complex for processing the results of experiments on 
investigation into space-energy fast neutron field characteristics us- 
ing threshold detector activation method is described. The first 
program group performs recording and primary processing of ex- 
perimental data and provides for one-dimensional gamma 
spectrum accumulation. The second group programs perform spec- 
troscopic data processing, efficiency curve calculation, identification 
of gamma lines in spectra and threshold reaction rate calculation. 
The third group programs carry out neutron spectrum reconstruc- 
tion. Incorporation of dialogue procedure into the program complex 
allows one to display acquired data array at different processing 
stages in a convenient form. 7 refs. 


17789 (IPEN-PUB-261) Use of glasses as radiation detec- 
tors for high doses. Caldas, L. Instituto de Pesquisas Energeticas 
e Nucleares, Sao Paulo, SP (Brazil). Aug 1989. 20p. (in Por- 
tuguese). Order Number DE90614985. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

Glass samples were tested in relation to the possibility of use in 
high dose dosimetry in medical and industrial areas. The main 
characteristics were determined: detection threshold, reproducibil- 
ity, response to gamma radiation of '°7Cs and © Co and thermal 
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decay at ambient temperature, with the use of optical absorption 
and thermoluminesce techniques. (author). 


17790 (IPEN-PUB-262) Angular dependence of the paraliel 
plate ionization chambers of Ipen. Albuquerque, M. da P.P.; Cal- 
das, L. Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo, 
SP (Brazil). Aug 1989. 15p. (In Portuguese). Order Number 
DE90615024. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The ionization chambers with parallel plates designed and con- 
structed at IPEN for the dosimetry of soft X-radiation fields were 
studied in relation to thein angular dependence between O and 
+-90°. The objective of this study is to verify the chambers re- 
sponse variation for small positioning errors during the field 
dosimetry used in Radiotherapy. The results were compared with 
those of commercial parallel plate ionization chambers used as 
secondary and testiary standards. (author). 


17791 (IPEN-PUB-265) Improvement in the dosimetric 
CaSO,: Dy obtention method. Campos, L.L.; Frutuoso, P.H.; 
Souto, V.J. Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, SP (Brazil). Aug 1989. 10p. (In Portuguese). Order Number 
DE90614986. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

With the purpose of saving up in the dosimetric CaSO,: Dy pro- 
duction, a new method was developed to obtain single crystals. In 
this method the nitrogen flux used to carry the acid vapour was 
substituted by compressed air. It was compared all dosimetric 
properties of the crystals. There is no alteration in the glow curve. 
The sensitivity is the same in both cases and the lower detection 
limit is 3.8 x 10-®C.Kg—" (150 muR). 


17792 (IPEN-PUB—267) Electron equilibrium tor parallel 
plate ionization chambers in gamma radiation fields. Caldas, 
L.; Albuquerque, M. da P.P. Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo, SP (Brazil). Aug 1989. 16p. (In Por- 
tuguese). Order Number DE90615025. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

Parallel plate ionization chambers, designed and constructed for 
use in low energy X-radiation fields, were tested in gamma 
radiation beams (© Co and '°’Cs) of two different Calibration Labo- 
ratories, in order to study the electron equilibrium occurrence and 
to verify the possibility of their use for the detection of the kind of 
radiation too. (author). 


17793 (JINR-D—1 ,2-88-652, pp. 164-171) Experiments at 
SATURNE with a pl’, eta spectrometer. Chiavassa, E. (Turin 
Univ. (Italy)); Dellacasa, G.; De Marco, N. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1988. (CONF-8806225-: 9. interna- 
tional seminar on high energy physics problems relativistic nuclear 
physics and quantum chromodynamics, Dubna (USSR), 14-19 Jun 
1988). In Relativistic nuclear physics and quantum chromodynam- 
ics: Proceedings of the 9. International seminar on high energy 
physics problems. Vol. 2. Order Number DE90706024. Available 
from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

The characteristics of a spectrometer to study neutral meson de- 
caying into two gamma rays and eta meson production in nuclei 
are described. An energy resolution is better than 2 MeV at 
Tpi°=100 MeV and efficiency is greater than 50% for gamma of en- 
ergy lower than 400 MeV. The spectrometer consists of 
two-identical gamma ray detectors. The spectrometer has been in- 
stalled and tested at SATURNE for suing at different energies 
the reactions (p,pdpi*); (p,d,sHeeta) (pd,-Hepi°) and in future for 
measuring the n+pyieldsd+eta reaction, detecting both the 
deuteron and eta meson. 7 refs.; 6 figs. 


17794 (KEK-89-5, pp. 1-8) On the limit of energy resolution 
in radiation detectors. Doke, Tadayoshi (Waseda Univ., Tokyo 
(Japan). Science and Engineering Research Lab.). National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Jul 1989. 
(CONF-8901178-: 4. workshop on radiation detectors and their 
uses, Tsukuba (Japan), 24-25 Jan 1989). In Radiation detectors 
and their uses. Order Number DE90741444. Available from NTIS 
(US Sales Only), PC A08/MF A01. 

The limit of energy resolution in various radiation detectors is re- 
viewed from the theoretical view-point. Fano-factors in gaseous, 





liquid and solid detector media for ionization and for scintillation are 
discussed and the limit of energy resolution in micro-calorimeters 
operated at low temperature is also discussed. (author). 


17795 (KEK-89-5, pp. 911) Swarm measurement with 
short-lite nuclides. Takebe, M. (Tohoku Univ., Sendai (Japan). 
Faculty of Engineering); Satoh, Y. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Jul 1989. (CONF-8901178-: 4. 
workshop on radiation detectors and their uses, Tsukuba (Japan), 
24-25 Jan 1989). In Radiation detectors and their uses. Order 
Number DE90741444. Available from NTIS (US Sales Only), PC 
AO8/MF A01. 

Published in summary form only. ION DRIFT/ions; GASES; 
IONS; DIFFUSION; ION MOBILITY; ARGON; LITHIUM; POSITION 
SENSITIVE DETECTORS; ELECTRIC FIELDS 


17796 (KEK-89-5, pp. 19-23) Low-level radioactive isotopes 
contained in materials used for beta-ray and gamma-ray detec- 
tors. Kamikubota, N. (Osaka Univ., Toyonaka (Japan). Dept. of 
Physics); Ishibashi, S.; Tanabe, N.; Taniguchi, T.; Matsuoka, K.; 
Okada, K.; Ejiri, H. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jul 1989. (CONF-8901178—: 4. workshop on radia- 
tion detectors and their uses, Tsukuba (Japan), 24-25 Jan 1989). In 
Radiation detectors and their uses. Order Number DE90741444. 
Available from NTIS (US Sales Only), PC A08/MF A01. 

Published in summary form only. LOW LEVEL COUNTERS/high- 
purity ge detectors; BACKGROUND RADIATION; DOUBLE BETA 
DECAY; PLASTIC SCINTILLATORS; ANTICOINCIDENCE; PHO- 
TOMULTIPLIERS; SHIELDS; IMPURITIES 


17797  (KEK-—89-5, pp. 24-31) “K in the face plate glass of 
photomultiplier tube. Sakurai, H. (Yamagata Univ. (Japan). Fac- 
ulty of Science); Niizeki, H.; Noma, M.; Moriya, T.; Yamanobe, T.; 
Yamakoshi, K. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Jul 1989. (CONF-8901178—: 4. workshop on radia- 
tion detectors and their uses, Tsukuba (Japan), 24-25 Jan 1989). In 
Radiation detectors and their uses. Order Number DE90741444. 
Available trom NTIS (US Sales Only), PC A08/MF A01. 


The radioactivities of “°K in the face plate glasses of 9 types of 
photomultipliers were investigated. Radioactivities of “°K in the 
glasses were measured by the beta- and gamma- rays spectro- 
scopies. One was 2.2 Ba/g and the others were under 0.2 Bag. 
The concentrations of potassium were checked by the atomic ab- 
sorption analysis. (author). 


17798 (KEK-89-5, pp. 79-91) A three-voltage technique to 
determine the initial recombination in ionization chambers. 
Schechtman, H. (Tsukuba Univ., Ibaraki (Japan). Inst. of Basic 
Medical Sciences); Hayakawa, Yoshinori; Inada, Tetsuo. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Jul 1989. 
(CONF-8901178—: 4. workshop on radiation detectors and their 
uses, Tsukuba (Japan), 24-25 Jan 1989). In Radiation detectors 
and their uses. Order Number DE90741444. Available from NTIS 
(US Sales Only), PC AO8/MF A01. 

A three-voltage technique for determining the initial recombina- 
tion in ionization chambers is proposed. The proposed technique 
requires the measurement of the ionization currents for three differ- 
ent applied voltages. An ionization chamber initial recombination 
was simulated by a computer model based on Jaffe’s theory. The 
technique and its iterative procedure were checked through the 
use of the data generated on the computer simulation. There was 
good agreement between the values obtained by the proposed 
technique and those obtained on the computer simulation. The sat- 
uration current value obtained by the proposed technique showed 
an error of 0.0056 percent in respect to the value obtained on the 
computer simulation, while the extrapolation technique generally 
used presented an error of 18.10 percent. (author). 


17799 (N-90-10796, pp. 6) The detection of soft X-rays 
with charged coupled detectors. Burstein, P.; Davis, J.M. Ameri- 
can Science and Engineering, Inc., Cambridge, MA (USA). Aug 
1989. (NASA-CR-183447;NAS—1 .26:183447;ASE-5568). In Solar 
X-ray Astronomy Sounding Rocket Program. Available from NTIS, 
PC A15/MF A01. 

The characteristics of an ideal soft X-ray imaging detector are 
enumerated. Of recent technical developments the CCD or charge 
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coupled device goes furthest to meeting these requirements. 
Several properties of CCDs are described with reference to experi- 
mental work and their application to practical instruments is 
reviewed. 


17800 (N-90-11662) A liquid xenon imaging telescope for 
1-30 MeV gamme-ray astrophysics. Aprile, E.; Mukherjee, R.; 
Suzuki, M. Columbia Univ., New York, NY (USA). 
Nov 1989. 15p. (NASA-CR-185999;NAS—1.26:185999;CAL— 
1792;CONF-890836-: 33. SPIE annual international technical 
symposium on optical and optoelectronic applied science and engi- 
neering, San Diego, CA (USA), 6-11 Aug 1989). Available from 
NTIS, PC A03/MF A01. 

A study of the primary scintillation light in liquid xenon excited by 
241 Am alpha particles and 207 Bi internal conversion electrons 
are discussed. The time dependence and the intensity of the light 
at different field strengths have been measured with a specifically 
designed chamber, equipped with a CaF sub 2 light transmitting 
window coupled to a UV sensitive PMT. The time correlation be- 
tween the fast light signal and the charge signal shows that the 
scintillation signals produced in liquid xenon by ionizing particles 
provides an ideal trigger in a Time Projection type LXe detector 
aiming at full imaging of complex gamma-ray events. Researchers 
also started Monte Carlo calculations to establish the performance 
of a LXe imaging telescope for high energy gamma-rays. 


17801 (ORNL/TM-11422) A personal radio-frequency 
dosimeter with cumulative-dose recording capabilities. 
Rochelle, R.W.; Moore, M.R.; Thomas, R.S.; Ewing, P.D.; Hess, 
R.A.; Hoffheins, B.S. Oak Ridge National Lab., TN (USA). Jan 
1990. 63p. Sponsored by U.S. Department of Defense. DOE Con- 
tract AC05-840R21400. Order Number DE90005811. Available 
from NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 

The radio-frequency (rf) dosimeter developed by the Oak Ridge 
National Laboratory is a portable, pocket-sized cumulative-dose 
recording device designed to detect and record the strengths and 
durations of electric fields present in the work areas of naval ves- 
sels. The device measures an integrated dose and records the 
electric fields that exceed the permissible levels set by the Ameri- 
can National Standards Institute. Features of the rf dosimeter 
include a frequency range of 30 MHz to 10 GHz and a three- 
dimensional sensor. Data obtained with the rf dosimeter will be 
used to determine the ambient field-strength profile for shipboard 
personnel over an extended time. Readings are acquired and aver- 
aged over a 6-min period corresponding to the rise time of the core 
body temperature. These values are stored for up to 6 months, 
after which the data are transferred to a computer via the dosime- 
ter's serial port. The rf dosimeter should increase knowledge of the 
levels of electric fields to which individuals are exposed. 13 refs., 
16 figs., 2 tabs. 


17802 (PNL-SA-17137) Neutron detection based on super- 
heated materials. Sisk, D.R. (Pacific Northwest Lab., Richland, 
WA (USA)); Stroud, C.M.; Swinth, K.L.; Apfel, R.E. Pacific North- 
west Lab., Richland, WA (USA). Jan 1990. 10p. Sponsored by U.S. 
DOE Environment Health & Safety. DOE Contract AC06- 
76RL01830. (CONF-900143-14: Institute for Electronic and 
Electrical Engineers (IEEE) nuciear science symposium, San Fran- 
cisco, CA (USA), 22-26 Jan 1990). Order Number DE90006124. 
Available from NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 

The environmental and radiation responses of the Active Person- 
nel Dosimeter/Superheated Drop Detector (APD/SDD) combination 
have been evaluated at the Pacific Northwest Laboratory (PNL) for 
the US Department of Energy’s Neutron Measurement and Evalua- 
tion Program. This paper provides results of the evaluation and 
discusses possible improvements for the current system. Radiation 
detection based on the radiation sensitivity of superheated liquids 
has been studied for some time. A liquid is superheated if it exists 
as a liquid at a temperature-pressure state normally associated 
with the vapor phase of that material. The liquid does not vaporize 
because there are no bubble nucleation sites in the sample. These 
sites usually exist (1) in microscopic cracks on solid container sur- 
faces, (2) in crevices of imperfectly wetted solid particles 
suspended in the liquid, or (3) as a result of the radiation-matter in- 
teraction producing a microbubble that is large enough for bubble 
growth to be thermodynamically favorable. By suspending small 
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drops of superheated liquid in an immiscible, inert, impurity-free 
medium, potential for bubble nucleation by the first two mecha- 
nisms is eliminated. Therefore, each drop becomes a miniature 
radiation detector. 


17803 (RAL-89-091) Digital feed back control for radial 
beam position. Mestha, L.K. Rutherford Appleton Lab., Chilton 
(UK). Sep 1989. 24p. Order Number DE90615008. Available from 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS. 

In the development of wide spread large scale distributed digital 
control systems, there is a requirement to automate small pro- 
cesses like radial beam control which will not only improve the 
beam quality but will also add local intelligence. Hence use is 
made here of digital control principles for such applications. The 
work concerned with the radial beam control discussed in this 
report has been developed for ISIS at RAL. The structure of the re- 
port is hence inclined more towards the local hardware system. 
The general feed back loop techniques can also be implemented 
for other control purpose. For instance, the author has successfully 
tested similar techniques to minimise the RF cavity tuning error, 
where the improvement in performance could not be matched by 
the analogue loop. A description of the RF cavity tuning pro- 
gramme and the associated experimental results will be published 
as a local paper for ISIS division. (author). 


17804 (RAL-89-092) Microprocessor-based data acquisi- 
tion systems for Hera experiments. Haynes, W.J. Rutherford 
Appleton Lab., Chilton (UK). Sep 1989. 39p. (CONF-8908204—-: 
CERN school of computing conference, Bad Herrenalb (Germany, 
F.R.), 20 Aug - 2 sep 1989). Order Number DE90615009. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Sophisticated multi-microprocessor configurations are envisaged 
to cope with the technical challenges of the HERA electron-proton 
collider and the high data rates from the two large experiments H1 
and ZEUS. These lecture notes concentrate on many of the tech- 
niques employed, with much emphasis being placed on the use of 
the IEEE standard VMEbus as a unifying element. The role of 
modem 32-bit CISC and RISC microprocessors, in the handling of 
data and the filtering of physics information, is highlighted together 
with the integration of personal computer stations for monitoring 
and control. (author). 


17805 (SAND-89-2967C) External micro ion-beam analysis 
(X-MIBA). Doyle, B.L. (Sandia National Labs., Albuquerque, NM 
(USA)); Lee, S.R.; Walsh, D.S. Sandia National Labs., Albu- 
querque, NM (USA). [1989]. 20p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract ACO04-76DP00789. (CONF-900223-1: 2. 
international conference on nuclear microprobe technology and ap- 
plications, Melbourne (Australia), 5-9 Feb 1990). Order Number 
DE90006277. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

in-air or external ion beam analysis combined with 10-100 um 
spatial resolution, is a truly unique feature of the nuclear micro- 
probe technique. PIXE has been performed extemally for many 
years, but recently, other IBA techniques such as backscattering 
and nuclear reaction depth profiling measurements have been 
made in air. Presently, the use of eXternal Micro lon-Beam Analy- 
sis, or X-MIBA, is being attempted at a growing number of 
microprobe facilities; however, the full potential of this new tech- 
nique remains relatively unexploited. This paper will review the 
X-MIBA technique with emphasis on optimization of exit foil ge- 
ometries, beam focusing and spot size considerations, external IBA 
techniques, and radiation hazards associated with the direct and 
scattered beam, nuclear reaction products and radionuclei produc- 
tion in the air. The unique in-air analysis advantages of no pump 
down, and essentially unrestricted sample size or state (solid, liquid 
etc.), has resulted in a myriad of applications of this technique at 
Sandia, which are featured as examples. 52 refs., 8 figs., 2 tabs. 


17806 (SLAC-PUB-5110) Design of a wire imaging syn- 
chrotron radiation detector. Kent, J. (California Univ., Santa 
Cruz, CA (USA)); Gomez-Cadenas, J.J.; Hogan, A.; King, M.; 
Rowe, W.; Watson, S.; Von Zanthier, C.; Briggs, D.D.; Levi, M. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). Jan 
1990. 5p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC03-76SF00515;AC03-76SF00098;AM03-76SF00010. 


306 ERA Vol. 15, No. 7 


(CONF-900143—20: Institute for Electronic and Electrical Engineers 
(IEEE) nuclear science symposium, San Francisco, CA (USA), 22- 
26 Jan 1990). Order Number DE90005797. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

This paper documents the design of a detector invented to mea- 
sure the positions of synchrotron radiation beams for the precision 
energy spectrometers of the Stanford Linear Collider (SLC). The 
energy measurements involve the determination, on a pulse-by- 
pulse basis, of the separation of pairs of intense beams of 
synchrotron photons in the MeV energy range. The detector inter- 
cepts the beams with arrays of fine wires. The ejection of Compton 
recoil electrons results in charges being developed in the wires, 
thus enabling a determination of beam positions. 10 refs., 4 figs. 


17807 (SLAC-PUB-5111) The electronics and data acquisi- 
tion system tor the Wire Imaging Synchrotron Radiation 
Detector at the SLC [Stanford Linear Collider]. Rouse, F. (Stan- 
ford Linear Accelerator Center, Menlo Park, CA (USA)); Briggs, 
D.D.; Gomez, J.J.; Von Zanthier, C.; Kent, J. Stanford Linear Ac- 
celerator Center, Menlo Park, CA (USA). Jan 1990. 4p. Sponsored 
by U.S. DOE Energy Research, DOE Contract AC03- 
76SF00515;AM03-76SF00010. (CONF-900143-19: Institute for 
Electronic and Electrical Engineers (IEEE) nuclear science sympo- 
sium, San Francisco, CA (USA), 22-26 Jan 1990). Order Number 
DE90005796. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

The Stanford Linear Collider (SLC) located at the Stanford Linear 
Accelerator Center collides electrons and positrons produced in the 
linear accelerator pulse by pulse. We determine the energy of each 
beam by measuring the angle of deflection of the beam in the SLC 
extraction lines. Each extraction line consists of two bending mag- 
nets that produce synchrotron radiation, and a spectrometer 
analyzing magnet that deflects the beam. We detect the syn- 
chrotron light by using the emission of electrons produced by 
Compton scattering off Cu-Be wires. We detect the ~ 180 fC of 
charge on the wire by using the electronics system described in 
this paper. We also discuss the performance of the system, includ- 
ing the equivalent noise charge, cross-talk between channels, 
stability, and reliability. 4 refs., 7 figs. 


17808 (SLAC-PUB-5158) The Mark Ii Silicon Strip Vertex 
Detector and pertormance of a silicon detector telescope in the 
Mark Il detector at the SLC. Labarga, L. (California Univ., Santa 
Cruz, CA (USA). Inst. for Particle Physics); Adolphsen, C.; Gratta, 
G.; Litke, A.; Turala, M.; Zaccardelli, C.; Breakstone, A.; Parker, S.; 
Barnett, B.; Dauncey, P. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Dec 1989. 6p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00515;AC03-83ER40103. 
(SCIPP-—89/58;CONF-900143—22: Institute for Electronic and Elec- 
trical Engineers (IEEE) nuclear science symposium, San Francisco, 
CA (USA), 22-26 Jan 1990). Order Number DE90005741. Avail- 
able from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

A Silicon Strip Vertex Detector (SSVD) consisting of 36 indepen- 
dent silicon detector modules has been built for use in the Mark Il 
detector at the SLAC Linear Collider (SLC). We discuss the perfor- 
mance of the individual modules and the stability and accuracy of 
their placement in the mechanical support. To gain operational ex- 
perience at the SLC, we have assembled and placed inside the 
Mark Il a telescope made of three Silicon Detector Modules. We 
present results from the first data run of the SLC on the overall 
performance of the Telescope, including backgrounds, charged par- 
ticle tracking and spatial resolution. 7 refs., 10 figs. 


17809 (UCID-21780) Recent investigations in radiation 
dosimetry and spectrometry. Lawrence Livermore National Lab., 
CA (USA). [1990]. 62p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90005784. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

This publication contains ten articles describing research investi- 
gations carried out be the Special Projects Division, Hazards 
Control Department of the Lawrence Livermore National Laboratory 
(LLNL). The Special Projects Division is a multidisciplinary R&D or- 
ganization that undertakes research in the general areas of Fire 
Science, Radiation Science, and Safety Science. These articles 





are reprinted from various editions of the Hazards Control Depart- 
ment Annual Technology Review. 


17810 (UCRL-102093) High performance, picosecond radi- 
ation detectors grown by molecular beam epitaxy for 
millimeter-wave diagnostic systems. Morse, J.D.; Mariella, R.P. 
Jr. Lawrence Livermore National Lab., CA (USA). [1990]. 6p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-900333-4: Department of Defense fiber 
optics conference, McLean, VA (USA), 20-23 Mar 1990). Order 
Number DE90005547. Available from NTIS, PC AO2/MF A01i - 
OSTI; GPO Dep. 

GaAs layers grown by MBE at reduced substrate temperatures 
have been demonstrated to have excellent properties as picosec- 
ond photoconductive devices. Results will be presented 
demonstrating the superior performance of this technology in com- 
parison to picosecond photoconductors fabricated from other 
materials, along with a discussion of its application to millimeter 
wave bandwidth photonic diagnostics systems. 4 refs., 2 figs. 


17811 (WIS-PH-89/09) A 3-stage gated UV-photon gaseous 
detector with optical imaging. Breskin, A.; Chechik, R.; Sauvage, 
D. Weizmann inst. of Science, Rehovoth (israel). Dept. of Physics. 
Mar 1989. 27p. Order Number DE90615010. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

UV-photons are detected by a low pressure photosensitive multi- 
step gaseous detector. Photoelectrons are multiplied in two charge 
amplification stages. A third, light amplification stage operating in a 
scintillation mode, provides light yields >5.10’ visible photons per 
single photoelectron avalanche, in Argon-CoHe-TMAE gas mixture. 
We present results on absolute photon yields in various TMAE gas 
mixtures, at low gas pressure and at low charge gains. We de- 
scribe the operation mechanism and some basic properties of the 
gated 3-stage detectors, such as stability of operation at high back- 
ground rates and localization resolutions particularly at large TMAE 
concentration and high temperature operation conditions. Further 
applications are discussed. (authors). 32 refs., 12 figures. 


17812 (WIS-PH-89/32) Fast, low-pressure UV-photon de- 
tectors for Cherenkov ring imaging. Berskin, A. Weizmann inst. 
of Science, Rehovoth (Israel). Dept. of Physics. Jun 1989. 18p. Or- 
der Number DE90615011. Available from NTIS (US Sales Only), 
PC AO3/MF A01 - OSTI; INIS. 

Photosensitive multistep avalanche detectors, operating at low 
gas pressures (40-100 Torr) can efficiently localize UV-photons. 
The application to Cherenkov ring imaging is discussed and some 
electronic and optical readout schemes are described. Fast UV- 
detectors, operating with CH, and ‘hot’ TMAE are good candidates 
for RICH devices in experiments at future colliders. We report on 
some preliminary results of this operating mode and discuss possi- 
ble UV-detector schemes. (author). 32 refs., 14 figures. 


17813 Exclusive hadronic decays of B mesons. Read, K.F. 
Jr. Thesis (Ph. D.). 184p. Cornell Univ., Ithaca, NY (US) (1987). 
Available from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.87-25,802. 

We have observed decays of the Y(4S) resonance into B 
mesons in electron-positron annihilation events collected by the 
CLEO detector at the Cornell Electron Storage Ring, CESR. We 
report the observation of various exclusive hadronic decay modes 
of the B mesons and measure the branching fractions for these 
modes. From kinematic reconstruction we determine the masses of 
the neutral and charged B mesons to be 5280.6 + 0.8 + 2.0 MeV 
and 5278.6 + 0.8 + 2.0 MeV, respectively. The mass difference is 
2.0 + 1.1 + 0.3 MeV. These results agree well with theoretical 
predictions and the implications concerning the decay of heavy 
quarks are discussed. 


17814 Studies of b quark production in e*e~ annihilation at 
J/s = 29 GeV. Ng, C.R. Thesis (Ph. D.). 111p. Purdue Univ., 
Lafayette, IN (US) (1987). Available from University Microfilms, PO 
Box 1764, Ann Arbor, MI 48106, Order No.87-29,773. 

This thesis reports studies of the heavy quark system produced 
in ete annihilation. Semileptonic decays of heavy quarks were 
isolated by selecting events with electrons of high transverse mo- 
mentum with respect to the jet axis. The semileptonic branching 
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ratios of b and c quarks are measured to be (10.8 + 0.8)% and 
(7.6 + 1.1)% respectively. The forward-backward electroweak 
asymmetry of the b quark has been measured to be A, = —(14 + 
12)%, consistent with the Standard Model prediction. The lifetime 
of B hadrons extracted from this sample is determined to be 7, = 
1.02 + 937°4' ps. The constraint on the magnitude of the 
Kobayashi-Maskawa matrix element Vy. is found to be 0.042 
+o.006°°°"°. These measurements were made using a large data 
sample of 300 pb~' accumulated with the High Resolution Spec- 
trometer (HRS) at the PEP e*e- storage ring, operated at a 
center-of-mass energy, ,/s, of 29 GeV. 


4402 Radiation Effects on Instrument Components, 
instruments, or Electronic Systems 


Refer also to citation(s) 17657 


17815 (INIS-SU—139, pp. 178) Effect of x-radiation LET on 
the response of thermoluminescent dosemeters. Burakevich, 
A.R.; Popov, V.I.; Portman, A.l.; Chernov, S.N. Moskovskij 
Inzhenerno-Fizicheskij Inst., Moscow (USSR). 1989. (in Russian). 
(CONF-8904298-: 6. All-Union conference on microdosimetry, 
Kanev (Ukrainian SSR), 14-25 Apr 1989). In Proceedings of the 6. 
All-union conference on microdosimetry: Summaries of reports. 
Order Number DE90706000. Available from NTIS (US Sales Only), 
PC AO9/MF A01 - OSTI; INIS. 

L-20850. 

Short note. 3 refs. THERMOLUMINESCENT DOSEMETERS/ 
physical radiation effects; ACCURACY; ENERGY DEPENDENCE; 
KEV RANGE 10-100; LET; RESPONSE FUNCTIONS; X RADIA- 
TION 


4404 Well Logging Instrumentation 
Refer also to citation(s) 17950 


4405 Thermal Instrumentation 
Refer also to citation(s) 17145 


17816 Development of a high temperature dew-point 
measuring apparatus based on difterential heat flow measure- 
ments. Rall, D. (Trans-Met Engineering, Inc., Anaheim, CA (USA)). 
pp. 919 of Drying ’86. Volume 1-2. Mujumdar, A.S. Hemisphere 
Publishing, New York, NY (1986). (CONF-860855-—: 5. international 
drying symposium (IDS '86), Cambridge, MA (USA), 13-16 Aug 
1986). 

Development of a dew-point measuring apparatus for use in high 
temperature drying systems is described. The apparatus operates 
on the principle that as moisture condenses out of an atmosphere 
to form dew it releases its latent heat of condensation to the sur- 
face on which it condenses. A heat flow sensor embedded in the 
fact of the condensing surface responds to this release of heat to 
identify, when the surface has reached the dew-point temperature. 
Alternate chilling and heating of the condensing surface allows 
tracking the dew-point temperature of the air in a drying system. 
Test results for environmental temperatures in the 150 to 290°F 
range are presented. 


4406 Optical Instrumentation 


Refer also to citation(s) 17704, 17714, 17746, 17768, 17830, 
18080, 19123, 19124 


17817 (DOE/DP/20153-T6) Techniques for measurement of 
the optical properties of materials: Final report. Schott, J.R.; 
Fairchild, M.; Feng, Xiaofan; Raqueno, R.; Brower, B.; Gallagher, 
T. Rochester Inst. of Tech., NY (USA). Center for Imaging Science. 
Jan 1990. 108p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract FG01-88DP20153. (RIT/DIRS—89/90-51-134). Order Num- 
ber DE90006902. Available from NTIS, PC AO6/MF A01 - OSTI; 
GPO Dep. 

This effort is aimed at the general area of measurement of the 
optical properties of materials. The type of measurement tech- 
niques addressed here are applicable to any studies where optical 
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means are used to study the characteristics of a material. How- 
ever, the devices developed were designed to accommodate 
materials as they might be found exposed outdoors, as weil as 
prepared laboratory samples. 35 refs., 42 figs., 16 tabs. 


17818 (DOE/DP/20153—T8) Thermal intrared scene simula- 
tion: Final report. Warnick, J.S.; Shor, E.; Schott, J.R. Rochester 
Inst. of Tech., NY (USA). Center for Imaging Science. Jan 1990. 
93p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
FG01-88DP20153. (RIT/DIRS—89/90-51-133). Order Number 
DE90006900. Available from NTIS, PC AO5/MF A01 - OSTI; GPO 
Dep. 

The complexity and interplay between the thermodynamic and 
radiometric phenomena associated with longwave infrared (LWIR) 
images make the analyses of these images quite difficult and the 
development of algorithms for image analysis quite complex. This 
image analysis process is further complicated when the algorithms 
are part of a real-time targeting, tracking, or positioning system be- 
cause the sensor's electro-optical system can have a significant 
and variable impact on the image. As a result, it is often desirable 
to perform evaluations of fully packaged thermal infrared imaging 
systems against dynamic scenes. The high cost of field testing 
these systems prohibits this approach in all but the research and 
development and early engineering stages. Even in the research 
and development stage the scenarios required for full system test- 
ing are often difficult to acquire. These factors have led to the 
search for a capability to produce a synthetically generated, self- 
emitting thermal infrared scene which can be dynamically updated. 
Sensors or algorithms exposed to this simulator could then be 
tested in an end-to-end (buttoned up) configuration to evaluate 
system performance in as close to a real world scenario as practi- 
cal. One major goal of this effort was to assemble and test the 
performance characteristics of a system for generating dynamic 
self-emitting scenes. The system consisted of an argon laser 
source, a spatial light modulator to generate a brightness image 
and a two-dimensional visible-to-infrared transducer to convert the 
monochromatic laser energy into a broad band self-emitting ther- 
mal infrared image. 61 refs., 32 figs., 4 tabs. 


17819 (DOE/ER/14045—1) Microcomputer enhanced optical 
investigation of spreading and evaporative processes in ultra 
thin flims: Progress report, July 1, 1989—January 31, 1990. 
Wayner, P.C. Jr.; Sujanani, M.; Liu, A.H. Rensselaer Polytechnic 
Inst., Troy, NY (USA). Jan 1990. 11p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract FG02-89ER14045. Order Number 
DE90006323. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The general objective of the proposed research is to determine 
the heat transfer characteristics of evaporating ultra-thin films. The 
immediate objective is to develop a microscopic image-processing 
system (IPS), a complementary heat transfer cell and related ana- 
lytical techniques. The IPS is used to measure the thickness profile 
of the evaporating liquid film and has two general parts: an image 
analyzing interferometer (IAl) and an image analyzing ellipsometer 
(IAE). An image processing system was designed, assembled and 
used in conjunction with an interferometer (IAI) to measure the 
thickness profile of a thin curved liquid film. lsothermal, non- 
isothermal and transient data were obtained. A preliminary design 
of an image analyzing ellipsometer (IAE) has been completed. Two 
of the main objectives of the optical design are simplicity in use 
and high resolution. 2 figs. 


17820 (PNL-SA-17743) Artifacts and diagnostics in fest 
fluorescence measurements. Holtom, G.R. (Pennsylvania Univ., 
Philadelphia, PA (USA). Regional Laser and Biotechnology Labs.). 
Pacific Northwest Lab., Richland, WA (USA). Jan 1990. 11p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO6- 
76RL01830. (CONF-900162—1: Technical symposium on laser 
spectroscopy, Los Angeles, CA (USA), 14-19 Jan 1990). Order 
Number DE90006126. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The goal of time resolved fluorescence experiments is to deter- 
mine the validity of a model for population (kinetics) or motion 
(decay of anisotropy), and to extract a suitable parameter set 
which quantitatively describes the sample. Ideally, this analysis re- 
quires no adjustments of an ad-hoc nature in order to obtain a 
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good fit, and the time-resolved residuals will be uniformly random. 
Any problems at this point lead to questions about the model being 
used, either with respect to its correctness in functional form, or in 
the exact values recovered, and it may become difficult to extract 
useful information about the sample. Reaching the ideal situation, 
and confirming that there are no experimental problems, requires 
considerable care. All aspects of the hardware are examined, start- 
ing with the laser light source and sample illumination optics. 
Collection optics for the fluorescence are analyzed, along with po- 
larization components. Electronics checks and optimizations are 
described, showing the effects of characteristic problems. Finally, 
apparent artifacts due to numerical analysis are shown. while the 
examples are given for time-correlated single-photon counting, 
many of the optics related problems have similar consequences in 
the frequency domain. Some of the experimental problems have 
implications for the design of multiple channel detection schemes. 
10 refs., 10 figs., 1 tab. 


17821 (UCRL-—102110) Integrated optics at Lawrence Liver- 
more National Laboratory. McWright, G.M.; Lafaw, D.A.; Lowry, 
M.; Ross, B.B.; Tindall, W.E. Lawrence Livermore National Lab., 
CA (USA). [1990]. 8p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. (CONF-900333-3: Department of 
Defense fiber optics conference, McLean, VA (USA), 20-23 Mar 
1990). Order Number DE90003015. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

We discuss lithium niobate and gallium arsenide integrated opti- 
cal device work at Lawrence Livermore National Laboratory. 
Specifically, we focus on application of these devices to high 
speed diagnostic systems and fiber optic links. 3 figs. 


4407 Geophysical and Meteorological Instrumenta- 
tion 


Refer also to citation(s) 17950 


4408 Miscellaneous Instrumentation 


Refer also to citation(s) 16458, 16504, 17075, 17141, 17711, 
17840, 17869, 18940 


17822 (ANL/ACL-89/2) Evaluation of a commercial gas 
chromatography/matrix isolation-infrared spectrometer for 
quantitative analysis of priority pollutants. Schneider, J.F.; 
Schneider, K.R.; Spiro, S.E. Argonne National Lab., IL (USA). Oct 
1989. 35p. Sponsored by Environmental Protection Agency. DOE 
Contract W-31109-ENG-38. Contract 68-02-0002. Order Number 
DE90006033. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Gas chromatography/matrix isolation-infrared spectrometry (GC/ 
MI-IR) is being applied to many analyses normally done by gas 
chromatography/mass spectrometry. Qualitatively, the infrared 
spectra of matrix-isolated compounds contain much information 
about their structure. The information obtained from the infrared 
spectrum is complementary to the information obtained from mass 
spectrometry. The technique of GC/MI-IR should also be useful as 
a quantitative detector. In this study, the utility of a commercial GC/ 
MI-IR for quantitative trace organic analysis was evaluated. Results 
indicate that the reproducibility of the commercial instrument is only 
suitable for semiquantitative analysis. The precision of the commer- 
cial instrument might be improved by redesign of its open-split 
interface. 12 refs., 39 figs., 9 tabs. 


17823 (BNL-42840) A high-resolution SPECT [single- 
photon emission-computed tomography] system based on a 
microchanneFplate imager. Dilmanian, F.A.; Weber, D.A,; 
Coderre, J.A.; Joel, D.D.; Shi, K.-C.; Meinken, G.E.; Som, P.; 
Tang, Y.-N.; Volkow, N.D.; Yee, C. Brookhaven National Lab., 
Upton, NY (USA). [1990]. 9p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-900143—11: 
Institute for Electronic and Electrical Engineers (IEEE) nuclear sci- 
ence symposium, San Francisco, CA (USA), 22-26 Jan 1990). 
Order Number DE90005565. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 
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We developed a high-resolution single-photon emission- 
computed tomography (SPECT) system for small-animal studies 
with 125]. The SPECT camera uses a Hamamatsu microchannel- 
plate imager PIAS (Photon-Counting Image Acquisition System), a 
0.7 mm thick Nal(Tl) plate, and a lead-glass parallel-hole collima- 
tor. The 15-mm diameter field-of-view (FOV) of the PIAS tube was 
enlarged by an optical fiber face-plate taper to provide a 26 mm 
camera FOV. Camera absolute sensitivity is 2 x 10-5 for '*1. The 
system provides an in-plane resolution of about 0.7 mm FWHM in 
the reconstructed image for a 15-mm radius of rotation. SPECT im- 
ages from phantom studies and of organs in the rat and mouse 
provide examples of the resolving capacity of the system. 11 refs., 
24 figs. 


17824 (UCRL-99540) Development of an extended 
straightness measurement reference. Schenz, R.F. (Lawrence 
Livermore National Lab., CA (USA)); Griffith, L.V.; Sommargren, 
G.E. Lawrence Livermore National Lab., CA (USA). 6 Sep 1988. 
3p. Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-8810335-—2: 3. annual precision engineering 
conference of the American Society for Precision Engineering, At- 
lanta, GA (USA), 24-27 Oct 1988). Order Number DE90006781. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The most accurate diamond turning machines have used physi- 
cal straightness references. These references commonly are made 
of optical materials, such as Zerodur, and are flat enough to permit 
straightness measurements with an accuracy of 100-150 nm (4-6 
microinches) p-v. In most cases, the flatness error is stable and 
can be accommodated by using a calibration table. The straight- 
edges for the Large Optics Diamond Turning Machine (LODTM) at 
Lawrence Livermore National Laboratory (LLNL) are 1.1 meters in 
length and allow a straightness reference accuracy of 25-50 nm 
(1-2 microinches) p-v after calibration. Fabrication problems be- 
come insurmountable when a straightness reference for a length of 
up to 4 meters is desired. Moreover, the method of calibration by 
straightedge reversal does not account for gravitational sag when 
the sensing direction is vertical. Vertical sensing would be required 
in a four meter system and sag would become unacceptably large. 
Recent developments published in the literature suggest that the 
use of a laser beam for a reference may be feasible. Workers at 
Osaka University have reported a laser beam straightness refer- 
ence that has a resolution of 3.5 nm, although tests were done 
only over a 200 mm length. LLNL has begun an investigation on 
the use of a directionally stabilized laser beam as a straightness 
measurement reference. The goal of the investigation is to provide 
a reference that is accurate to 25 nm (1 microinch) over a four me- 
ter distance. 3 refs., 2 figs. 


17825 (UCRL-102151) Noise floors of subnanosecond 
transient recording systems. Hagans, K.G. Lawrence Livermore 
National Lab., CA (USA). 11 Oct 1989. 6p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
900333-2: Department of Defense fiber optics conference, 
McLean, VA (USA), 20-23 Mar 1990). Order Number DE90002339. 
Available from NTIS, PC A02/MF A001 - OSTI; GPO Dep. 

We compare the laser diode relative intensity noise, the detector 
shot noise and the amplification system noise for three different ap- 
proaches to highbandwidth transient recording. The first approach 
is a 1300nm direct modulation oscilloscope based link. The second 
approach is an 810nm indirect modulation streak camera based 
system. The third approach is an attempt to provide the 1300nm 
direct modulation link with multichannel streak camera capability by 
replacing the oscilloscope with a second 810nm laser diode and a 
streak camera. By comparing the noise floors of these systems we 
can identify the system trade-offs in dynamic range, bandwidth and 
number of channels. 1 fig., 1 tab. 


17826 (UCRL-102639) Absolute intensity, high resolution 
spectrum of the Vortek arc lamp and Its spectral match to 
Nd:YAG bands. Zapata, L.E.; Pertica, A.J. Lawrence Livermore 
National Lab., CA (USA). 28 Dec 1989. 9p. Sponsored by U.S. 
Department of Defense. DOE Contract W-7405-ENG-48. W31RPD- 
7-D4041. (CONF-900140-5: SPIE optics, electro-optics and laser 
applications in science and engineering conference and exhibition, 
Los Angeles, CA (USA), 20-25 Jan 1990). Order Number 
DE90006266. Available from NTIS, PC A02/MF A01 - OSTI. 


A high resolution (1A), absolute intensity spectrum from 300 to 
900 nm was obtained for a high average power (100 kWe) argon 
arc-lamp. The high average power is obtained due to innovative 
technology that cools the inside surface of the lamp envelope by 
means of a spiraling water jet. The optical output between 200 and 
2000 nm was measured by using a calibrated pyroelectric detector 
and glass color filters, and accounted for 54% of the electrical in- 
put. The argon arc-lamp radiated 35% of the electrical power input 
in the 400 to 900 nm spectral region when a cerium doped quartz 
envelope was used; furthermore, 37% of this optical power was 
emitted as line output between 730 and 830 nm, a region well 
tuned to Nd**:YAG absorption bands. Lower resolution spectra and 
fluorescence/transmission measurements of YAG samples were 
obtained for mixtures of Ar/Kr and Ar/Xe with up to 14% by volume 
of the heavier species. When the Ar/14%-Kr mixture was used, in- 
creased absorption (115%) and net fluorescence (120%) were 
measured relative to the pure argon arc-lamp. 4 refs., 6 figs., 1 tab. 
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17827 (ALS/TR-89-037, pp. 19, Paper 2) Radar invisibility: 
From dream to reality. France, A. Sandia National Labs., Albu- 
querque, NM (USA). [1989]. Translation source information not 
available. Sponsored by U.S. DOE Defense Programs. In Three 
French articles: (1) Origins and development of the French nuclear 
arsenal; (2) Radar invisibility: From dream to reality; (3) 25 years 
of logistics: Always on the spot. Order Number DE90006078. 
Available from NTIS, PC A04/MF A01 - OSTI. 

Throughout history, making military penetration vectors difficult to 
detect has been an intense preoccupation of strategists and de- 
signers (low noise, camouflage, etc.). Today, every weapon is 
characterized by a specific signature with regard to enemy detec- 
tion systems, which depends on the medium in which it moves. 
Controlling the signature of a target is a complex problem which 
demands a systematic approach, and requires a great deal of work 
in a wide variety of disciplines. in this article we discuss the prob- 
lems of radar cross section, a major DAM concern in designing 
nuclear warheads. 10 figs. 


17828 (ALS/TR-89-037, pp. 10, Paper 3) 25 Years of logis- 
tics: Always on the spot. Zumelio, S.; Delmas, M. Sandia 
National Labs., Albuquerque, NM (USA). [1989]. Translation source 
information not available. Sponsored by U.S. DOE Defense Pro- 
grams. In Three French articles: (1) Origins and development of 
the French nuclear arsenal; (2) Radar invisibility: From dream to 
reality; (3) 25 years of logistics: Always on the spot. Order Num- 
ber DE90006078. Available from NTIS, PC A04/MF A01 - OSTI. 

It is now a quarter of a century since the Logistics Department 
was created in response to the need to combine testing support 
activities. Meeting the needs of operational divisions, and finding 
living conditions capable of maintaining the morale of on-site 
personnel, constitute the major tasks of this Department. This doc- 
ument provides a discussion of these tasks. 5 figs. 


17829 (ALS/TR-83-037) Three French articles: (1) Origins 
and development of the French nuclear arsenal; (2) Radar 
invisibility: From dream to reality; (3) 25 years of logistics: AF 
ways on the spot. ((1) La genese de l’arme nucleaire francaise et 
son evolution; (2) L’invisibilite radar: Du reve a la realite; (3) La lo- 
gistique toujours presente). Le Baut, Y.; France, A.; Zumello, S.; 
Delmas, M. Sandia National Labs., Albuquerque, NM (USA). 
[1989]. 67p. Translation source information not available. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE90006078. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

This document contains three papers on French national de- 
fense. They cover nuclear weapons development, aircraft that are 
invisible to radar, and military logistics. Each paper has been cata- 
loged separately. (FSD) 
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17830 (CONF-900157—1) Strategic mobility modeling at 
Oak Ridge National Laboratory. Edwards, R.G.; Yow, T.G. Oak 
Ridge National Lab., TN (USA). [1990]. 8p. Sponsored by U.S. De- 
partment of Defense. DOE Contract AC05-840R21400. From 
Strategic mobility modeling: status, needs, and prospects; Santa 
Monica, CA (USA); 8-11 Jan 1990. Order Number DE90005671. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The Oak Ridge National Laboratory (ORNL) has been involved 
in strategic mobility planning and analysis for the Department of 
Defense (DOD) for approximately six years. This work is conducted 
under four interagency agreements between DOD and the Depart- 
ment of Energy (DOE): Air Force/MAC — Airlift Deployment 
Analysis System (ADANS), Army/MTMC — Strategic Deployment 
System (STRADS) and integrated Booking System (IBS), Navy/ 
MSC — Scheduling Algorithm for Improving Lift (SAIL), and US- 
TRANSCOM — Deployment Analysis Prototype (DAP) and Flow 
and Analysis System for TRANSCOM (FAST). 


17831 (DOE/DP/20153-T5) Visual target detection and 
recognition: Final report: Task 4. Mouroulis, P. Rochester Inst. 
of Tech., NY (USA). Center for Imaging Science. Jan 1990. 12p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract 
FG01-88DP20153. (RIT/DIRS—89/90-53-136). Order Number 
DE90006903. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Understand the interaction between visual instrument and 
observer, in a way that permits meaningful specification of the re- 
quired optical quality of a visual optical system. The work also 
yields insight into improved quality criteria for automated produc- 
tion, and a better understanding of accommodation effects on 
instrumental vision. 15 refs., 7 figs., 3 tabs. 


17832 (K/DSRD-57) Can the square law be validated?. 
Hartley, D.S. Ill. Oak Ridge Gaseous Diffusion Plant, TN (USA). 
Mar 1989. 72p. Sponsored by U.S. Department of Defense. DOE 
Contract AC05-840T21400. Order Number DE90007112. Available 
from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

This paper addresses the question of validating the homoge- 
neous Lanchestrian square law of attrition by the use of historical 
data. The available data and some analysis techniques are exam- 
ined. The result is that the homogeneous Lanchester square law 
cannot be regarded as a proven attrition algorithm for warfare; 
however, the square law cannot be regarded as disproved either. 
To validate the square law or any other proposed attrition law, data 
on more battles are required. 21 refs., 31 figs., 11 tabs. 


17833 (K/DSRD-113) Historical support tor a mixed law 
Lanchestrian Attrition Model: Helmboid’s ratio. Hartley, D.S. 
lll.; Kruse, K.L. Oak Ridge Gaseous Diffusion Plant, TN (USA). 
Nov 1989. 54p. Sponsored by U.S. Department of Defense. DOE 
Contract ACO5-840T21400. Order Number DE90007109. Available 
from NTIS, PC A04/MF AO1 - OSTI; GPO Dep. 

This is the first in a series of reports on the breakthrough 
research in historical validation of attrition in conflict. Significant de- 
fense policy decisions, including weapons acquisition and arms 
reduction, are based in part on models of conflict. Most of these 
models are driven their attrition algorithms, usually forms of the 
Lanchester square and linear laws. None of these algorithms have 
been validated. Helmbold defined the “activity ratio” to be the ratio 
of the Lanchester coefficients in the pair of differential equations of 
the Lanchester square law of attrition. He derived an equivalence 
between this ratio and a ratio containing the initial and ending force 
sizes, herein called the Helmbold ratio, and demonstrated a rela- 
tionship between the Helmbold ratio and the initial force ratio in a 
large number of historical battles. This paper reexamines the impli- 
cations of this relationship and concludes that its existence, rather 
than being supportive of the Lanchester square law, is supportive 
of a mixed law lying between the Lanchester linear law and a 
Lanchester logarithmic law. It is shown that the Helmbold relation- 
ship can discriminate between several attrition formulations; 
however, while this is a necessary condition, it is not sufficient to 
conclude that data fitting the relationship were caused by a given 
attrition formulation. The conclusion is that the data are not fine 
enough to determine the differential form of the attrition equations 
but do lead to a statistical statement about the outcomes of battles. 
8 refs., 51 figs., 8 tabs. 
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17834 (K/DSRD—114/R1) The constraint model of attrition. 
Hartley, D.S. Ill. Oak Ridge Gaseous Diffusion Plant, TN (USA). 
Nov 1989. 24p. Sponsored by U.S. Department of Defense. DOE 
Contract AC05-840T21400. Agreement 1950-1612-A1. Order 
Number DE90007829. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This paper is the second in a series of reports on the break- 
through research in historical validation of attrition in conflict. 
Significant defense-policy decisions, including weapons acquisition 
and arms reduction, are based in part on models of conflict. Most 
of these models are driven by their attrition algorithms, usually 
forms of the Lanchester square and linear laws. None of these al- 
gorithms has been validated. The first report was Historical Support 
for a Mixed Law Lanchestrian Attrition Model: Helmbold's Ratio, K/ 
DSRD-113, by D. S. Hartley Ill and K. L. Kruse. Helmbold demon- 
strated a relationship between a ratio containing initial force sizes 
and casualties, herein called the Helmbold ratio, and the initial 
force ration in a large number of historical battles. This paper uses 
analytical and simulation techniques to examine some of the com- 
plexities of the Helmbold ratio and demonstrates that a constraint 
model would have on warfare modeling is uncertain. However, 
some speculation has been attempted concerning its use in large- 
scale simulations. 9 refs., 13 figs., 2 tabs. 


17835 (ORNL/TM-11390) Effects of oblique impact on hy- 
pervelocity shield performance. Brewer, E.D.; Hendrich, W.R.; 
Thomas, D.G.; Smith, J.E. Oak Ridge National Lab., TN (USA). 
Jan 1990. 45p. Sponsored by U.S. Department of Defense. DOE 
Contract AC05-840R21400. Order Number DE90006936. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

As part of the Advanced Shield Phenomenology Program, con- 
ducted from 1987 to 1989, a study of the effects of oblique impact 
on hypervelocity shield damage was performed. The specific threat 
used was an aluminum cylinder with a mass of 1.75 grams and a 
length to diameter ratio of one. Incidence angles of 30°, 60°, and 
90° were studied. The same layered shield assembly was tested at 
the different incidence angles. Testing was performed at the Arnold 
Engineering Development Center, Arnold Air Force Base, Tulla- 
homa, Tennessee. Hydrocode analysis of the interaction of the 
projectile with the front plate was performed for each of the difter- 
ent incidence angles. 10 refs., 23 figs., 3 tabs. 


17836 (UCID-21772) Engineering drawing transfer test be- 
tween Tracor and NAVSEACOMBATSYSENGSTA [Naval Sea 
Combat System Engineering Station]: MIL-D-28000 Class Il 
(IGES [Initial Graphics Exchange Specification]). Lawrence Liv- 
ermore National Lab., CA (USA). 10 Oct 1989. 91p. Sponsored by 
U.S. Department of Defense. DOE Contract W-7405-ENG-48. 
(CTN-—89-014). Order Number DE90005754. Available from NTIS, 
PC A04/MF A01 - OSTI; GPO Dep. 

The DoD Computer-aided Acquisition and Logistic Support 
(CALS) Test Network (CTN) is conducting tests of the military stan- 
dard for the Automated Interchange of Technical Information, 
MIL-STD-1840A (1840A), and its companion suite of military speci- 
fications. This test was an end-to-end test between Tracor Applied 
Sciences, Inc. (Tracor) of Groton, CT, and the Naval Sea Combat 
System Engineering Station (NAVSEACOMBATSYSENGSTA — 
here on referred to as the Engineering Station) of Norfolk, VA. Tra- 
cor transferred Initial Graphics Exchange Specification (IGES) 
engineering data to the Engineering Station in accordance with the 
CALS Standards 1840A and MIL-D-28000 (28000). The test's 
objective was to study the engineering drawing subset of IGES en- 
tities defined in 28000 and to introduce the participants to the 
concepts cf IGES/28000 testing. 


17837 (UCID-21843) Measurement of shrapnel velocity 
(1804 L test). Urtiew, P.A.; Erickson, L.M.; Cook, T.M. Lawrence 
Livermore National Lab., CA (USA). 21 Nov 1989. 12p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
Order Number DE90005748. Available from NTIS, PC AO3/MF A01 
- OSTI; GPO Dep. 

An experiment was performed where the time of arrival tech- 
nique was used to measure velocity of the shrapnel that was 
generated by an exploding artillery shell. The diagnostic system is 
described and records analyzed. The results agree with theoretical 
predictions. 7 figs. 
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17838 (LA-11763-MS) Calibration curves for tour standard 
gap tests. Bowman, A.L.; Sommer, S.; Fu, J.H. Los Alamos 
National Lab., NM (USA). Mar 1990. 28p. Sponsored by U.S. De- 
partment of Defense. DOE Contract W-7405-ENG-36. Order 
Number DE90006778. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Numerical simulations of four types of gap tests were performed 
to generate calibration curves and to produce distance-vs-time dia- 
grams of these tests. These gap tests include test samples: in the 
first test, the acceptor is unconfined; in the second and third tests, 
the acceptor is confined in steel tubes; and in the fourth test, the 
entire assembly is submerged in a water bath. The gap test model 
is two-dimensional with cylindrical symmetry. To model the gap 
test, we used the reactive hydrodynamic code 2DE with the Forest 
Fire law that computes the burn rate of a high explosive. Calibra- 
tion curves were generated for pressure and for particle velocity. 
Corresponding distance-vs-time diagrams were produced for the 
shock front, for the back surface of the gap material, and for the 
rarefaction wave. A comparison of the results from our simulations 
with experimental data shows good agreement. 12 refs., 22 figs. 


17839 (SAND-89-2327C) Excess transit time as a function 
of burst current in an exploding bridgewire detonator. Cooper, 
P.W.; Owenby, R.N.; Stofleth, J.H. Sandia National Labs., Albu- 
querque, NM (USA). [1990]. 10p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-900254—1: 
14. symposium on explosives and pyrotechnics, Burlingame, CA 
(USA), 13-15 Feb 1990). Order Number DE90007168. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Transit time, the time from bridgewire burst until breakout of det- 
onation from the output pellet of an exploding bridgewire detonator, 
was measured as a function of burst current. From this data, in 
conjunction with known equations for run distance versus pressure, 
unreacted explosive Hugoniots, and detonation properties of the 
initial pressing pellet, the run distance in the initial pressing explo- 
sive pellet and shock pressure from the exploding bridgewire were 
determined, both as a function of burst current. 


17840 (UCID-21858) Test and evaluation of a 1-kg storage 
magazine. Platt, E.; Weston, A.; Waldron, R.; Jones, R.; Lee, E. 
Lawrence Livermore National Lab., CA (USA). 16 Nov 1989. 24p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90006415. Available from NTIS, 
PC AO3/MF A01 - OSTI; GPO Dep. 

The High Explosives Applications Facility (HEAF) at Lawrence 
Livermore National Laboratory (LLNL) has an explosives magazine 
capable of storing a large number of 1-kg charges. In this paper 
we describe the testing and analysis carried out to ensure that this 
storage facility satisfies all requirements for safety and for nonprop- 
agation of an explosion. The design of the storage magazine was 
based primarily on the satisfactory results of a field test. The de- 
sign embodies conservative estimates of reflected internal shock 
waves and empirical knowledge of similar designs. The field test 
was configured to represent adjacent sections of an actual maga- 
zine. The supporting analysis of the test configuration showed that 
high-gradient shock amplitudes delivered to the adjacent cubicle 
were negligible. Lower-gradient (long-wave) stress amplitudes were 
not analyzed at that time. The test observations showed very mild 
stresses in the target chamber. The test displaced the adjacent cu- 
bicle about 10 ft to the west, virtually undamaged. After the test the 
door and tray mechanism operated normally. The foam box con- 
taining the target charge exhibited a small amount of soot on the 
outside but very little deformation. The other adjacent cubicle, from 
which rotating-mirror cameras viewed the test through cutouts, also 
showed no significant distortion. It was displaced about 5 ft. The 
top plate of the explosion chamber showed significant distortion but 
no puncture, and remained attached at the end welds. 6 refs., 26 
figs., 1 tab. 


17841 (UCRL-52000-89-11) Energy and Technology Re- 
view, November 1989. Burnham, A.K.; de Vore, L.; Gleason, K.; 
Reid, S.; Sanford, N.M.; Taft, S.O.; Van Dyke, P. (eds.). Lawrence 
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Livermore National Lab., CA (USA). Nov 1989. 30p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE90005789. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

This Energy and Technology Review covers: High-Explosives 
Applications Facility; wavelength deflection technique for high- 
speed diagnostics; and superplastic steels. 


17842  Acceleration-induced burning-rate augmentation sen- 
sitivity to formulation variations of metallized solid 
propellants. Fuchs, M.D. (RAFAEL, A.D.A., Haifa, (Israel)). /srae/ 
Journal of Technology (israel), 22(1): 15-22 ([1985]). (CONF- 
8402157—: 26. Israel annual conference on aviation and 
astronautics, Tel Aviv (israel), 27 Feb 1984). 

An experimental parametric study of burning-rate augmentation, 
resulting from operation in a radial-acceleration field, of 12 HTPB 
composite metallized solid propellants is described. A combustion 
bomb mounted on a rotating table, known as the Spin Window 
Bomb (SWB), was used to investigate the augmentation phenome- 
non, at a nearly constant acceleration level (0, 5, 10, 15 and 20 g). 
Inhibited and cured strands were burnt at constant pressure levels 
(200, 500 and 1000 psi). The effects of acceleration, combustion 
pressure, aluminum content, particle size and treatment, oxidizer 
particle size, binder content and curatives were investigated. All 
propellant formulations tested exhibited a certain sensitivity to ac- 
celeration, over a certain acceleration threshold value. Increasing 
aluminum content tends to increase burning-rate augmentation, 
while substituting the fine oxidizer (12 mu) by a coarser oxidizer 
(90 mu) tends to decrease acceleration sensitivity. No effect of 
binder curative was observed, while the effect of binder content 
was found to be inconsistent. (author) 3 figs., 1 tab., 16 refs. 


17843. A system for measuring side thrust forces in small 
solid propellant rocket motors. Shoham, T. (RAFAEL, A.D.A., 
Haifa, |srael); Timnat, Y.M. /srae/ Journal of Technology (israel), 
23(3): 101-111 ([1987]). (CONF-8606434—: 20. Israel conference 
on mechanical engineering, Tel Aviv (Israel), 23 Jun 1986). 

A system for measuring the side forces occurring at the exhaust 
plane of solid propellant rocket motors is described. These forces 
arise from the misalignment of the thrust vector in the motor. The 
system measures the following forces: the axial thrust and 4 com- 
ponents of the side thrust. The system was designed to be free of 
any moments. A computer program was written to compute accu- 
rately the forces, by the method of interpolation over small regions, 
assuming linearity there. Four types of solid propellant rocket mo- 
tors were tested by static firing. Good accuracy was obtained by 
the combined use of the system, an appropriate calibration proce- 
dure, and adequate software. (author) 3 figs., 2 tabs., 12 refs. 
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17844 (AD-A—213561/4/KAB) NORSE manual. Volume 
2A-10A - local thermal equilibrium molecular band shape pe- 
rameters. Technical report, 1 February-1 September 1987. 
Gorman, T.; Parker, R.; Generosa, J. Physical Research, Inc., Al 
buquerque, NM (USA). 1 Nov 1988. 618p. (PRI-NM—88-R002). 
Available from NTIS, PC A99/MF A04. 

The NORSE (Nuclear Optical and Radar System Effects) Code 
is being developed by DNA as a systems-analysis tool. This report 
describes the local Thermal Equilibrium Emissions data base used 
by the NORSE code. Graphs of the Weakline and Strongline 
parameters in the spectral region of 10/em to 10,000/cm are pre- 
sented. A brief description of the band models used by NORSE is 
given. 


17845 (AD-A-213754/5/XAB) Target area operating condi 
tions: Saharan dust plumes as an analogue for nuclear dust 
clouds. Technical report, 29 September 1987-10 June 1988. 
Gaj, R.A.; Small, R.D. Pacific-Sierra Research Corp., Los Angeles, 
CA (USA). 10 Jun 1988. 39p. (PSR-1817). Available from NTIS, 
PC A03/MF A01. 

Saharan dust plumes are examined as natural analogues for nu- 
clear dust clouds. Lofting mechanisms, dust-injection altitudes, 
particle-size distributions, long-range transport processes, removal 
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mechanisms, depletion rates, and radiative effects are discussed 
and compared. Saharan dust storms can loft masses comparable 
to about one-third the injection expected from a counterforce attack 
against a U.S. missile silo field: the exact amount depends on soil 
type and condition, vegetation, and season. A Saharan plume ex- 
tends several thousand kilometers downstream and is usually 
confined below 4 to 6 km altitude. The long-range transport is 
aided by (1) the presence of a stable layer in the lower tropo- 
sphere and (2) the lack of precipitation scavenging. Nuclear dust 
clouds, which would encounter mid-latitude precipitation systems, 
would be more rapidly depleted in the lower troposphere. This de- 
pletion is sensitive to the initial concentration of submicron-size 
particles in the stabilized nuclear cloud. The Saharan dust plume 
provides an appropriate analogue for dust removal from the lower 
troposphere in the absence of precipitation. 


17846 (ORNL/TM-11391/V1) Airlift Deployment Analysis 
System (ADANS) development guidelines: User intertace. 
Truett, L.F.; Loffman, R.S.; Stevens, S.S. Oak Ridge National Lab., 
TN (USA). Jan 1990. 40p. Sponsored by U.S. DOE Energy Re- 
search, DOE Contract AC05-840R21400. Order Number 
DE90006402: Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This user interface document is the first in a series of develop- 
ment guidelines for the Airlift Deployment Analysis System 
(ADANS) project. This report documents the user interface design 
as it currently exists. These guidelines, which are specific to the 
current ADANS operating environment, will be used by the devel- 
opers of ADANS to create a consistent, efficient, and logical user 
interface. A good user interface optimizes the interactions between 
a computer system and the personnel using the system and mini- 
mizes conditions that degrade human performance or cause 
human error. ADANS is still under development; as new capabili- 
ties become available to the ADANS development team, the 
ADANS user interface will be modified. Thus, a revision of this re- 
port is expected. 3 refs. 


17847 (UCID-21655) Dynamic effects on target hardness. 
Logan, R.W. Lawrence Livermore National Lab., CA (USA). 20 Jun 
1989. 49p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. Order Number DE90006407. Available from 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

A two-dimensional finite-element model of a tunnel in a soil is- 
land has been constructed using DYNA2D. This model is subjected 
to a triangular pressure pulse that travels through the grid, allowing 
tunnel hardness to be evaluated as in the analytical Hendron-Aiyer 
(HA) method. The DYNA2D model accounts for all the dependen- 
cies in the HA model, and also provides a more accurate 
description of geometric and dynamic effects. However, the speed 
of the DYNA2D model (1 to 5 minutes on the Cray-XMP) allows a 
variety of scenarios to be explored; thus a common disadvantage 
of ‘large’ numerical models is avoided. The most obvious dynamic 
effect observed is the sequential- multi-burst (SMB) principle. 
Results of numerous DYNA2D runs on small-diameter tunnels indi- 
cate that two pressure pulses generally cause more damage than 
a single pressure pulse, even if the peak pressure in the single 
pulse is as much as 40 percent greater than either of the two 
pulses. Thus, a single peak pressure (as in Hendron-Aiyer) does 
not emerge as an appropriate tunnel kill criterion, especially if tun- 
nel kill is assumed to relate to deformation of the tugnel rather than 
G-loadings. This trend holds especially for structures where tunnel 
strength is of the order of surrounding rock strength; i.e., tunnels in 
tuff or similar rock. In contrast, it does not seem to hold for a steel 
‘tunnel’ in water. The SMB concept is of significant interest, since it 
can potentially lower the kill pressure if several bursts are used. 
Also, SMB appears to be insensitive to the time interval between 
pressure pulses. 8 refs., 35 figs. 


17848 (UCRL-—100914) Effect of source modelling on the 
inferred yeild from an underground nuclear explosion. Moran, 
B.; Goldwire, H.C. Jr. Lawrence Livermore National Lab., CA 
(USA). Dec 1989. 7p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. (CONF-890812-64: American 
Physical Society topical conference on shock compression of con- 
densed matter, Albuquerque, NM (USA), 14-17 Aug 1989). Order 
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Number DE90006267. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The motion of a sphericaliy diverging shock front depends on the 
equations of state of the source and of the surrounding medium. 
We calculated the radius-versus-time curve of a shock emanating 
from a 125-kt source which is initially deposited uniformly as inter- 
nal energy in a sphere of ideal gas or of iron gas. We find that the 
inferred yield, based on similar explosion scaling during the first 8 
ms, depends on source characteristics such as the specific heat 
ratio +, the initial radius, and the mass. The inferred yield is corre- 
lated with the fraction of the total energy coupled into the medium 
and is most sensitive to source characteristics when a non- 
negligible fraction of the total energy remains in the source region. 
This happens most strongly for a source with a low specific heat 
and a large initial radius. The dependence of the inferred yield on 
source characteristics is weakest when most of the source energy 
is coupled into the medium. This occurs for larger specific heat ra- 
tios, smaller initial radii, and smaller masses. 10 refs., 2 figs., 1 
tab. 
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17849 (AD-A-213459/1/XAB) Waveform data collection for 
source inversion and Lg yield studies. Final report, 15 June 
1987-31 August 1989. Alexander, W.N.; Baumgardt, D.R.; Jardine, 
T.A.; Kimmel, R.H.; Owiesny, L.J. ENSCO, Inc., Melbourne, FL 
(USA). Data and Computer Services Div. 30 Jun 1989. 276p. 
(DCS—89-42). Available from NTIS, PC A13/MF A02. 

The report describes a number of seismic data-collection activi- 
ties to create a data base of digital long-period seismograms from 
26 selected large underground explosions, to be used in source- 
inversion research. Three-component seismograms recorded by 
the World Wide Standard Seismograph Network (WWSSN) and the 
United States Atomic Energy Detection System (USAEDS), were 
included in this data base. Analog seismograms were hand- 
digitized. Digital seismograms collected under this contract were 
merged with applicable event data collected under prior efforts for 
a total data base of 3183 seismograms. In added tasking, 636 Lg 
seismograms were hand-digitized from WWSSN recordings for an 
event population of 76 U.S. underground events at the Nevada 
Test Site, five U.S. off-site explosions and 81 USSR events at the 
Shagan River site. A total of 96 Lg coda seismograms were also 
hand-digitized from selection USAEDS station recordings, for 37 
Shagan River events. Additionally, a small amount of short-period 
data was hand-digitized from USSR station seismograms for the 
Joint Verification Experiment events and those agreed upon for 
data exchange. A final task required the collection and analysis of 
data received from the three stations in eastern Kazakh, USSR, 
operated under a cooperative agreement between the Soviet 
Academy of Sciences and the Natural Resources Defense Council. 


17850 (UCID-21848) Characterizing source regions with 
signal subspace methods: Theory and computational meth- 
ods. Harris, D.B. Lawrence Livermore National Lab., CA (USA). 1 
Dec 1989. 41p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. Order Number DE90005747. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A mathematical approach is developed for empirically character- 
izing a given source region using waveforms from a collection of 
calibration events. A region is considered to be adequately charac- 
terized if the waveforms from any event in the source region can 
be represented as a linear combination of calibration event wave- 
forms. The purpose of such characterizations is to build waveform 
“recognizers” for specific regions for precision location applications, 
and to provide a means of separating superimposed waveforms 
from multiple events in different source regions. The particular form 
of characterization used is insensitive to variations in the source 
time function and to anything but changes from the normal range 
of source mechanisms encountered in the source region. The stan- 
dard waveform correlation coefficient used to estimate event 
clustering is generalized to estimate separation between single 
events and event clusters, and between two clusters of events. 
The generalized correlation coefficient is insensitive to variations in 
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source time function and, to some extent, mechanism. The statis- 
tics of waveform correlation coefficients are developed, and show 
that conventional estimates made from single station data are often 
developed for network or array data removes the ambiguity. 23 
rets., 4 figs. 
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17851 (ALS/TR-89-037, pp. 37, Paper 1) The origins and 
development of the French nuclear arsenal. Le Baut, Y. Sandia 
National Labs., Albuquerque, NM (USA). [1989]. Translation source 
information not available. Sponsored by U.S. DOE Defense Pro- 
grams. In Three French articles: (1) Ongins and development of 
the French nuclear arsenal; (2) Radar invisibility: From dream to 
reality; (3) 25 years of logistics: Always on the spot. Order Num- 
ber DE90006078. Available from NTIS, PC A04/MF A01 - OSTI. 

During the colloquium on nuclear weapons and their vectors or- 
ganized by the Center for Aeronautical History and the Institute for 
the History of Contemporary Conflicts and held on January 24 and 
25, 1989 at the Sorbonne, Yves Le Baut, former Director in charge 
of military planning at DAM (Military Applications Directorate), dis- 
cussed the origins and development of the French nuclear arsenal. 
We are reprinting here the most important sections, especially 
those dealing with the birth of these weapons, the composition of 
the present-day nuclear arsenal, and projections for the next 
decade. 17 figs. 
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17852 (AD-A-213870/9/XAB) Systolic algorithms for imag- 
ing from space. Final report, 1 August 1986-31 July 1989. Arun, 
R.S.; Huang, T.S.; Jensins, W.K.; Lee, H.; Munson, D.C. Illinois 
Univ., Urbana, IL (USA). Coordinated Science Lab. 31 Jul 1989. 
28p. Available from NTIS, PC A03/MF A01. 

The goal of the Strategic Defense Initiative is to develop tech- 
nologies that can be used to defend against the threat of nuclear 
ballistic missiles. Primary components of a strategic defense sys- 
tem would be a high resolution sensing or imaging system for 
surveillance, acquisition, tracking, and overall monitoring of targets, 
and a weapons system possibly utilizing directed energy or kinetic- 
energy technologies for destroying targets. The research in this 
project was aimed at developing algorithms and VLSI architectures 
for high-resolution imaging from space. The problems studied were 
from two major, related categories: algorithm definition and devel- 
opment, and VLSI implementation of signal and image-processing 
algorithms. In the first category, the imaging problems studied were 
from synthetic-aperture radar. Goal of the work was to find high- 
performance algorithms suitable for high-speed implementation on 
multiprocessor arrays. The second aspect of the work focused on 
VLSI implementation of signal processors, the analysis of finite 
register lenath effects, and the development of short-wordiength, 
low-noise structures for signal and image processing. 


17853 (AD-A-213915/2/XAB) Ground-based survelilance 
and tracking system (GSTS). Final report. Brown, G. Strategic 
Defense Initiative Organization, Washington, DC (USA). Systems 
Engineering. Aug 1987. 85p. Available from NTIS, PC AO5/MF A01. 

The Strategic Defense Initiative Organization (SDIO) and its pro- 
ponents (the U.S. Army and the U.S. Air Force) plan to conduct 
Demonstration/Validation tests of the GSTS technology. These 
tests will demonstrate the ability of the technology to perform re- 
quired tasks, and to validate production feasibility in support of a 
future decision on whether to proceed with Full-Scale Develop- 
ment. Demonstration/Validation tests would be conducted at the 
Nevada Test Site, National Test Facility, Vandenberg Air Force 
Base/Western Test Range, U.S. Army Kwajalein Atoll, and contrac- 
tor facilities. Tests would include analyses, simulations, component/ 
assembly tests, and flight tests. This document addresses the po- 
tential environmental consequences of the Demonstration/ 
Validation testing of the GSTS technology. 


17854 (AD-A-213941/8/XAB) Space-based surveillance and 
tracking system (SSTS), environmental assessment. Final 


report. Brown, G. Strategic Defense Initiative Organization, Wash- 
ington, DC (USA). Aug 1987. 90p. Available from NTIS, PC 
AO5/MF A01. 

The Strategic Defense Initiative Organization plan to conduct 
Demonstration/Validation tests of the SSTS technology. These 
tests will demonstrate the ability of the technology to perform re- 
quired tasks, and will validate a future decision on whether to 
proceed with Full-Scale Development. Demonstration/Validation 
tests would be conducted at the Arnold Engineering Development 
Center, Nevada Test Site, Vandenberg Air Force Base/Western 
Test Range, Cape Canaveral Air Force Station/Eastern Test 
Range, Kennedy Space Center, National Test Facility, and at con- 
tractor facilities. Tests would include analyses, simulations, 
componentassembly tests, and flight tests. This document ad- 
dresses the potential environmental consequences of the 


Demonstration/Validation testing of the SSTS technology. 


17855 (ANL-—89/41) Parallelizing the SDI ACCESS algorithm 
for the Connection Machine-2. Rutkowski, J.L.; Vogel, K.A. 
(eds.); Ewing, T.F.; Leibfritz, D.W. Argonne National Lab., IL 
(USA). Dec 1989. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. Order Number DE90006382. 
Available from NTIS, PC AO3/MF A01 - OST!; GPO Dep. 

Argonne National Laboratory (ANL) has developed considerable 
expertise in developing and optimizing algorithms on a collection of 
multiprocessor computers. One aspect of Argonne research in par- 
allel computing, funded in part by the Command Center/System 
Operation and Integration Functions Program of the Strategic 
Defense Initiative Organization, involves the speed and other prop- 
erties of parallel SDI algorithms. Various algorithms under study 
have exhibited speedups resulting from parallelization on shared- 
memory machines. A weapon-target accessibility algorithm called 
ACCESS exhibited a high degree of inherent parallelism and has 
been studied on a wide variety of sequential and parallel multiple 
instruction multiple data machines. To study ACCESS on a mas- 
sively parallel single instruction multiple data (SIMD) machine 
architecture, ANL researchers developed a version of ACCESS on 
a Thinking Machines Corporation 16K processor Connection 
Machine-2 (CM-2) located at the ACRF. ANL researchers wrote the 
Connection Machine version of ACCESS in C, a version of C by 
Thinking Machines Corporation with extensions to accommodate 
SIMD parallelism. Because of the large number of available physi- 
cal processors and the ability to create virtual processors on the 
CM-2, the Connection Machine version of ACCESS was able to 
process an array of 128 x 1024 tasks in parallel. The CM-2 imple- 
mentation of ACCESS was faster than both the parallel version run 
on the Alliant FX/8, the Encore Multimax, and the Sequent Balance 
and the sequential version run on the ANL Cray X-MP/14. For the 
benchmark ACCESS problem, the CM-2 at ANL with 16K proces- 
sors achieved a sustained performance of 400 Mflops. The 
investigation has demonstrated that achieving optimal performance 
requires structuring the code carefully to keep all available proces- 
sors busy and to reduce disruptive communication on the front-end 
processor. 4 refs., 5 figs., 6 tabs. 


17856 (LA-11345-MS) Survivability and effectiveness of 
near-term strategic defense. Canavan, G.H. (Los Alamos Na- 
tional Lab., NM (USA)); Teller, E. Los Alamos National Lab., NM 
(USA). Jan 1990. 23p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-36. Order Number DE90005805. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper examines the survivability and effectiveness of space- 
based defensive missiles — a rapidly evolving technology — on a 
quantified basis. The effectiveness and costs of attack and defense 
are estimated and cost-exchange ratios are calculated in differing 
configurations. Various moves and countermoves are compared. 
Low-weight, self-reliant defensive missiles are found to be most 
effective. The advantages of the development of decoys for defen- 
sive missiles and of a small pilot deployment are discussed. 13 
refs., 3 figs. 


17857 (LA-UR-90-166) Cloud hole-boring with infrared 
lasers: Theory and experiment. Caramana, E.J.; Morse, R.L.; 
Quigley, G.P.; Stephens, J.R.; Webster, R.B.; York, G.W. Los 
Alamos National Lab., NM (USA). [1989]. 6p. Sponsored by U.S. 
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DOE Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
891261—4: International conference on lasers '89, New Orleans, 
LA (USA), 3-8 Dec 1989). Order Number DE90006519. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Results of experimental attempts to produce an optically clear 
channel in a water cloud by evaporating the cloud droplets with a 
CO. laser are presented. Using scattered light it is possible to vi- 
sualize the clear channe! produced. Measurements of the fraction 
of power transmitted through the channel at visible wavelengths 
give insight into the clearing mechanisms. The present data sug- 
gest that the water droplets explode in the process of clearing. A 
theoretical explanation of why this should occur is presented and 
predictions of the onset of droplet explosions are made. The ability 
to clear an optical channel in a cloud has applications ranging from 
defense to ground based meteorological observation. The interior 
of many natural clouds cannot be probed by conventional optical 
means due to the large optical depths often encountered. By evap- 
orating the liquid water in a cloud, it is possible to temporarily 
create an optically clear channel. This paper presents results of 
laboratory experiments performed with the objectives of determin- 
ing the conditions under which a high power pulsed CO> laser can 
produce an optically clear channel and identifying the physical 
mechanisms responsible for the cleaning and closure of such a 
channel. In the present experiments, it appears that the droplets 
first explode resulting in an initial increase in turbidity. The smaller 
droplets formed by the explosion then evaporate leaving a partially 
cleared channel. This channel remains clear for a time period on 
the order of a second, finally closing by advection due to turbu- 
lence in the cloud. These findings are consistent with previous 
work using shorter and longer pulse lengths. 4 refs., 5 figs. 


17858 (ORNL/TM—11381) Shield design, analysis, and 
testing to survive stainless steel projectiles. Brewer, E.D.; Hen- 
drich, W.R.; Thomas, D.G.; Smith, J.E. Oak Ridge National Lab., 
TN (USA). Jan 1990. 77p. Sponsored by U.S. Department of De- 
fense; U.S. DOE Environment Health & Safety. DOE Contract 
AC05-840R21400. Order Number DE90006532. Available from 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

During the 3-year period of 1987 through 1989, the Advanced 
Shield Phenomenology Program included a research and develop- 
ment effort, with both experimental work and analytical support, to 
design a low weight, survivable shield against a stainless steel pro- 
jectile at low earth orbit velocity. The specific threat used was a 
1.75 gram, length to diameter ratio of one, stainless steel cylinder. 
The impact velocity was ~7 km/s. Testing was performed at the 
Arnold Engineering Development Center, Arnold Air Force Base, 
Tullahoma, Tennessee. Sixteen shield configurations were tested. 
The Hull hydrocode was used for detailed analysis of five impact 
configurations. A successful shield was designed, which had a 
stainless steel front and back plate and 15.24 cm of carbon felt 
disrupter. The success of this configuration against the stainless 
steel threat was repeated. in comparison with the solid homoge- 
neous aluminum shield necessary to stop the same threat, the 
layered shield developed has an areal density (mass per unit area) 
of 15.7% of the solid aluminum shield. Six conclusions of particular 
interest from the stainless steel work are summarized briefly as fol- 
lows: the yaw angle of a cylindrical projectile at impact has a 
significant effect on shield survivability; areal density alone may not 
be enough to adequately model front plate behavior; thickness and 
material should be considered as separate variables; stainless 
steel very possibly is more damaging than can be accounted for by 
its density alone; a double-layer front plate produced no significant 
change in survivability; analytical results and test results are overall 
in excellent agreement; and hydrocode analysis is a useful tool in 
design and development of hypervelocity shields. 10 refs., 31 figs.., 
9 tabs. 


17859 


(UCRL—21272) Atmospheric thermal blooming and 
beam clearing by aerosol vaporization. Krapchev, V.B. (Nonlin- 
ear Systems, Inc., Cambridge, MA (USA)). Lawrence Livermore 
National Lab., CA (USA); Nonlinear Systems, Inc., Cambridge, MA 
(USA). [1990]. 24p. Sponsored by U.S. Department of Defense. 


DOE Contract W-7405-ENG-48. Contract W43-GBL-0-5007. 
(CONF-900164—1: Conference on propagation of high energy laser 
beams through the earth's atmosphere, Los Angeles, CA (USA), 
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14-19 Jan 1990). Order Number DE90006271. Available from 
NTIS, PC AO3/MF A01 - OSTI. 

The propagation of ground based (GB), high energy laser (HEL) 
beams in the atmosphere is limited by a number of physical pro- 
cesses. Those include stimulated Raman scattering, which drives 
the system design toward higher duty factors, and cloud cover, 
which leads to an increase in the number of sites. The most impor- 
tant considerations come from atmospheric absorption and the 
resulting thermal blooming because they affect all ground based 
HELs. 18 refs., 6 figs., 1 tab. 


17860 (UCRL—100629) Hypervelocity acceleration and 
impact experiments with the LLNL electric gun. Osher, J.; Gath- 
ers, G.; Chau, H.; Lee, R.; Pomykal, G.; Weingart, R. Lawrence 
Livermore National Lab., CA (USA). 11 Dec 1989. 15p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-891214—16: Hypervelocity impact symposium, San Antonio, 
TX (USA), 12-14 Dec 1989). Order Number DE90006924. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In the electric gun, the explosion of an electrically heated metal 
foil and the accompanying magnetic forces are used to accelerate 
a thin flyer plate to velocities as high as 18 km/s. Here we report 
preliminary results of a study to extend this capability to the 
acceleration of projectiles or particles ranging in size from microm- 
eteorites to chunky projectiles with a mass as high as 0.5 g. We 
also have started code calculations of projectile impacts on thick 
aluminum witness plates for comparison with observations of ex- 
perimentally produced cratering. 11 refs., 14 figs. 


4506 Chemical and Biological 


17861 (AD-A-213799/0/XAB) Degradation of HAWK Assault 
Fire Unit (AFU) operating in a chemical environment. Technical 
report. Morrissey, J.A.; Wick, C.H. Army Armament Research and 
Development Command, Aberdeen Proving Ground, MD (USA). 
Ballistics Research Lab. Dec 1989. 60p. (BRL-TR-3057). Available 
from NTIS, PC A04/MF A01. 

Troop pertormance degradation due to chemical protective 
equipment has been of increasing concern to military commanders. 
This protective equipment is worn in one of four configurations re- 
ferred to as Mission Oriented Protective Posture (MOPP) levels. 
MOPPIV posture, during which all equipment is worn and sealed, 
is the most protective and the most bulky, cumbersome and re- 
strictive mode. Personne! are protected at the expense of their 
encumbrance, a circumstance which results from impeded physio- 
logical functions including vision, hearing, speaking, manual 
dexterity and others. This encumbrance produces degradation in 
the form of (usually) increased time to complete tasks and in some 
cases reduced accuracy. In order that these degradations might be 
quantified for use in simulations, war gaming, and other studies of 
unit effectiveness and combat readiness, field studies are deemed 
necessary since laboratory exercises typically introduce artifacts 
that can bias results. Performance degradation resulting from the 
wearing of individual protective equipment (IPE) was quantified and 
the resulting correction factors determined for a HAWK Assault Fire 
Unit. When multiplied by the time to perform a similar task while 
wearing IPE. All tasks were completed with results indicating little 
personnel degradation caused by the IPE. Correction factors 
ranged from 1.1 to 1.5 for fifteen HAWK unit tasks. 


17862 (PB—90-853300/XAB) Chemical and biological war- 
fare: General studies. January 1979-November 1989 (Citations 
trom the NTIS data base). Report for January 1979-November 
1989. National Technical Information Service, Springfield, VA 
(USA). Dec 1989. 180p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-89-863740. 

This bibliography contains citations concerning federally spon- 
sored and conducted studies into chemical and biological warfare 
operations and planning. These studies cover areas not addressed 
in other parts of this series. The topics include production and stor- 
age of agents, delivery techniques, training, military and civil 
defense, general planning studies, psychological reactions to chem- 
ical warfare, evaluations of materials exposed to chemical agents, 
and studies on banning or limiting chemical warfare. Other pub- 
lished searches in this series on chemical warfare cover detection 





and warning, defoliants, protection, and biological studies, including 
chemistry and toxicology. (This updated bibliography contains 310 
citations, 29 of which are new entries to the previous edition.) 
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Refer also to citation(s) 15974, 15975, 16004, 16171, 16176, 
16508, 16636, 16637, 16662, 16665, 16668, 16711, 16728, 16734, 
16775, 16778, 16779, 16788, 16840, 16842, 16965, 16972, 16979, 
17821, 17928, 17946, 17949, 18126, 18127, 18262, 19077, 19081 


17863 (AD-A~-213567/1/XAB) Pilot-scale boiler study of sul- 
fur hexafluoride and emissions of CO, CO2, Oo, and unburned 
hydrocarbons as surrogates for verification of hazardous 
waste destruction removal efficiency. Final report, October 
1986-June 1988. Proctor, C.L.; Fournier, D.L.; Hopmeier, M.; Roy- 
choudhury, S. Florida Univ., Gainesville, FL (USA). Combustion 
Lab. Jun 1989. 86p. Available from NTIS, PC AO5/MF A01. 

The use of sulfur hexafluoride (SF6) as a tracer and emissions 
of CO, COz, Oz and unburned hydrocarbons as surrogates for ver- 
ification of hazardous-waste destruction removal efficiency (DRE) is 
discussed. These measurements were made in a pilot-scale fire- 
tube boiler facility and in a natural gas fired steam piant boiler. The 
data indicates that toluene, methyl ethyl ketone, and isopropanol 
are well-suited for destruction in a firetube boiler environment. 
Trichloroethylene and monochlorobenzene required auxillary fuel to 
maintain stable combustion. SF6 DRE was significantly lower than 
waste DREs for all runs. It also tracked waste DREs in most runs. 
Reduced waste and SF6 DREs were accompanied by lower emis- 
sions of CO, and by increased emissions of O2 and total unburned 
hydrocarbons (TUHC). DREs tended to fall with increased CO con- 
centration depicted by a few data points. 


17864 (AD-A-213572/1/XAB) HCI monitor. Phase 2. Final 
report, 1 July 1986-3 June 1988. Bernstein, L.S.; Bien, F.; Cheng, 
W.K.; Domingue, R.P.; Richtsmeier, S.C. Spectral Sciences, Inc., 
Burlington, MA (USA). Mar 1989. 94p. (SSI-TR-137). Available 
from NTIS, PC AO5/MF A01. 

At present, the short- and long-term environmental impacts of 
massive HCi releases from the Space Shuttle and other solid- 
rocket launches are not well characterized. It is important to 
measure the atmospheric HCl content in both the vapor and 
aerosol forms. Spectral Sciences, Inc., (SSI) has developed a com- 
bination vapor-aerosol HCI] monitor under a Phase Il SBIR (Small 
Business Innovative Research program) contract from the Air 
Force Engineering Services Center (AFESC), Tyndall AFB, Florida. 
The instrument consists of four major components: (1) an air sam- 
pling, optical measurement unit; (2) a power supply and analog 
signal output unit; (3) an analog-to-digital (a/d) converter and tim- 
ing pulse unit; and (4) a personal computer (PC). An air sample is 
drawn through an aerosol! evaporator that vaporizes the aerosols 
and releases the dissolved HCl into the gas phase. By turning the 
aerosol heater on and off, one can determine both the total HCl 
(aerosol and vapor) and the vapor phase HCl. The device is based 
on measuring the infrared absorption of gas-phase HCl in the 3.4- 
micrometer wavelength region. 


17865 


(AD-A-213613/3/XAB) New catalyst for NO(x) con- 
trol. Phase 1. Final report, August 1988-March 1989. Nelson, 


B.W.; Nelson, S.G.; Higgins, M.O.; Brandum, P.A. Sanitech, Inc., 
Twinsburg, OH (USA). Jun 1989. 56p. Available from NTIS, PC 
A04/MF A01. 

During static firing tests, aircraft engines are subject to regulation 
as fixed sources of air pollution. Present best available technology 
(BAT) to control NOx emissions in exhaust gases from jet-engine 
test cells (JETCs) is selective catalytic reduction (SCR). SCR is ef- 
fective at a narrow range of high temperatures, requires elaborate 
process controls to minimize emissions of ammonia reagent, and 
consumes precious metal catalysts. This Phase | SBIR project 
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tested vermiculite (a common silicate mineral) as a catalyst for re- 
ducing NOx to oxygen and nitrogen. Efficient reduction (50-98%) of 
NOx was observed over a practical range of operating tempera- 
tures (200->850 F) and gas flow rates (5,000-60,000 bed volumes/ 
hr). The vermiculite test bed also efficiently scavenges carbon par- 
ticulates and reduces part of the CO and CO, from the exhaust 
stream. Used catalyst was regenerated by heating to 930 F in an 
air stream; it was also judged to be a disposable solid. 


17866 (AERE-R—-13226) Radioactive fallout in air and rain: 
results to the end of 1987. Cambray, R.S.; Playford, K.; Lewis, 
G.N.J.; Carpenter, R.C. UKAEA Harwell Lab. (UK). Environmental 
and Medical Science Div. Jun 1989. 24p. (DOE-RW-89.059). 
Available from H.M. Stationery Office, London, price Pound 8.00. 
Available from H.M. Stationery Office, London, price Pound 8.00. 

Samples of atmospheric particulate and rainwater have been 
collected from the United Kingdom and elsewhere. Results are pre- 
sented of analyses of these samples for various fission products 
and certain other radionuclides. Concentrations of caesium-137 in 
air in the United Kingdom in 1987 were mainly attributable to the 
resuspension of deposited activity resulting from the Chernobyl ac- 
cident of April 1986 and were less than 1% of those averages in 
1986. Plutonium concentrations in air and rainwater were a very 
small fraction of the NRPB’s Generalised Derived Limit for mem- 
bers of the public. Estimates are given of the worldwide deposit of 
Cs-137 and Sr-90 to the end of 1987. The gamma and beta-ray 
dose rates from fallout at Chilton are estimated from the observed 
deposition. (author). 


17867 (BONN-IR-89-25) Studies on a double-interferometer 
and mesospheric temperature measurements with a sodium- 
LIDAR-instrument. Serwazi, M. Bonn Univ. (Germany, F.R.). 
Physikalisches Inst.; Bonn Univ. (Germany, F.R.). Mathematisch- 
Naturwissenschaftliche Fakultaet. Jul 1989. 117p. (in German). 
Order Number DE90748902. Available from NTIS (US Sales Only), 
PC AO6/MF A01. 

The first part of this report describes the integration and align- 
ment of a second Fabry-Perot-Interferometer into the optical bench 
of the sodium LIDAR experiment in Northern Norway. The spectral 
efficiency of this double interferometer was instrumentally and the- 
oretically examined. The second part of the report presents results 
of temperature measurements in March 1989, which were made 
jointly with a Rayleigh LIDAR from the Max Planck Institute for 
Aeronomy. Measured temperatures and Na densities of three 
nights are presented. (orig.). 


17868 (CANWEC—CE02831, pp. 24) Biological versus con- 
ventional pollution monitors: An alternative: Report 2.2.16. . 
Paredes, J.A. (Union Electrica Fenosa (Spain)). Canadian National 
Committee, World Energy Conference, Ottawa, ON (Canada). 
1989. (CONF-890901-: 14. world energy conference, Montreal 
(Canada), 17-22 Sep 1989; CE-02831). In Energy for tomorrow. 
Division 2: Energy and the environment: Session 2.2: Environmen- 
tal assessments: air, water, land. Available from Canadian 
National Committee World Energy Conference, Suite 305, 130 Al- 
bert Street, Ottawa, ON, CAN K1P 5G4. Prices: $125.00 CAN. 
Changes in lichen population brought about by air pollution, 
specifically by sulphur oxides, was used to establish an SO, con- 
trol network with 17 study areas around a power station. The area 
studied was 270 sq km. Information was available on the flora be- 
fore the power station started operating, allowing observation of 
changes resulting from the operation of the station or other activi- 
ties in the same area. During the 45 months after the power station 
Started operating, 3 surveys on the lichen flora were carried out. In 
each of these the corresponding floral catalogues were compiled 
and the qualitative indices were evaluated, using the Hawksworth 
and Rose scale adapted to the area and to the quantitative indices 
of atmospheric purity (IAP). At the same time the lichen flora was 
being studied, there was also a network of conventional equipment 
for measuring pollution. This equipment supplied average daily 
SO, concentrations. The changes in the lichen flora during the 
study generally corresponded with changes in SO, concentrations 
measured by the network of conventional equipment. Even if it is 
not advisable to replace all conventional equipment with the study- 
ing of changes in lichen flora, this method does allow for widening 
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of the area of control, is highly reliable, and lower in cost than con- 
ventional equipment. 5 refts., 1 figs. 


17869 (CONF-890902-23) Tropospheric chemistry of natu- 
ral hydrocarbons and energy-related pollutants: Biosphere/ 
climate teedbacks?. Gaffney, J.S.; Marley, N.A. Argonne National 
Lab., IL (USA). Oct 1989. 18p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. From 198. American 
Chemical Society national meeting; Miami, FL (USA); 10-15 Sep 
1989. Order Number DE90005643. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This paper outlines some of the potential chemical, physical, and 
biological feedbacks that can occur in the troposphere from 
energy-related pollutants because of combustion-related activities. 
A number of examples are presented where biospheric feedbacks 
are now known or are likely to be important processes affecting the 
troposphere and stratosphere. Modeling efforts have attempted to 
simplify or ignore these systems in evaluating a variety of solutions 
to pollution problems ranging from urban ozone to global climate 
change. Particular focus is placed upon the potential for short-term 
solutions to perceived problems on urban or regional scales (e.g., 
ozone, acid rain) to lead to regional and global scale problems due 
to unforeseen coupled feedbacks. Modeling studies that do not 
incorporate the complexity of these systems are likely to yield inac- 
curate assessments and lead to ineffective pollution abatement 
strategies. It is strongly suggested that we need to use the models 
to examine “what if’ scenarios to evaluate possible negative inter- 
actions. 18 refs., 1 fig., 2 tabs. 


17870 (CONF-900275—1) Minisodars: Applications and po- 
tential. Coulter, R.L. Argonne National Lab., IL (USA). [1990]. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract 
W-31109-ENG-38. From 5. international symposium on acoustic re- 
mote sensing of the atmosphere and oceans; New Delhi (india); 
6-9 Feb 1990. Order Number DE90005653. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

Investigations of atmospheric phenomena within the planetary 
boundary layer (PBL) have been enhanced significantly by sodar. 
Conventional sodars, typically operating at frequencies from 1-2 
kHz, have been developed and used for measurements from 40 m 
to about 1 km above the surface. Recent development of these in- 
struments has been oriented toward increased range, usually to 
the detriment of low-level measurements. Longer pulse lengths and 
reverberation of the antenna-transducer have limited the minimum 
detectable range. Another class of sodars, operating at high fre- 
quencies (4 kHz to 10 kHz), is primarily devoted to near-surface, 
high-density measurements from less than 10 m to about 300 m. 
Because these instruments are small, lightweight, and often 
portable, they have been termed “minisodars. ” The purpose of this 
paper is to outline the history and discuss the future of the miniso- 
dar. 14 refs., 1 fig., 1 tab. 


17871 (CONF-900334—-2) Energy technology R&D and the 
greenhouse effect. Fairchild, P.D.; Fulkerson, W. Oak Ridge Na- 
tional Lab., TN (USA). [1990]. 11p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC05- 
840R21400. From 3. International Energy Agency heat pump 
conference; Tokyo (Japan); 12-15 Mar 1990. Order Number 
DE90001339. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Global warming from rising atmospheric CO2 concentrations is 
linked to fossil fuel use, which, in turn, is directly linked to energy 
end-use needs and what technologies we employ to meet those 
needs. None of the nonfossil options are ready yet to displace fossil 
fuels on the scale necessary to stop this rise. What do heat pumps 
have to do with the greenhouse warming effect? First, heat pumps 
represent one technology that can be used to increase the effi- 
ciency of energy use, which is the best near to mid-term strategy 
for reducing the rate of greenhouse warming. Also, chlorofluorocar- 
bons (CFCs) used in heat pump, air conditioning, and refrigeration 
equipment have emerged as potential “greenhouse gases.” Future 
heat pump technology development therefore faces a complex set 
of trade-offs between direct atmospheric effects from CFC substi- 
tutes, indirect effects associated with energy efficiency and CO. 
emissions, and providing options which can be used in the devel- 
oping nations. Industrialized nations must recognize that solutions 
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to these global environmental problems require international coop- 
eration and worldwide participation. 12 refs., 7 figs., 3 tabs. 


17872 (CPS—42-171-1987E) Review of national ambient air 
quality objectives for carbon monoxide. Desirable and accept- 
able levels. Environment Canada, Ottawa, ON (Canada). 
Conservation and Protection. Apr 1987. 47p. (MICROLOG—89- 
04612). Available from PC Environment Canada. Environmental 
Protection Publications, 10 Wellington St., 12th PVM, Ottawa, ON, 
CAN K1A OH3; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC N/C; MF $10 CAN. 

Under the Clean Air Act, national ambient air quality objctives 
are prescribed reflection 3 levels of air quality: desirable, accept- 
able, and tolerable. The Federal-Provincial Advisory Committee an 
Air Quality periodically reviews the national ambient air quality ob- 
jectives in the light of new information. This report is a review of 
the desirable and acceptable ranges for carbon monoxide. The 
maximum tolerable levels are reviewed separately. The report 
covers air quality objectives, properties and occurrences, measure- 
ment, and the effects of carbon monoxide on both vegetation and 
human and the Coburn equation. The levels recommended are 
based on a review of the current literature and represent a change 
only in the maximum acceptable 8-hour average concentration 
from 13 ppM to 11 ppM. 


17873 (CPS—42-171-1987f) Review of national ambient air 
quality objectives for carbon monoxide. Desirable and accept- 
able levels. Environment Canada, Ottawa, ON (Canada). 
Conservation and Protection. Apr 1987. 49p. (MICROLOG—89- 
04612). Available from PC Environment Canada. Environmental 
Protection Publications, 10 Wellington St., 12th PVM, Ottawa, ON, 
CAN K1A OH3; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC N/C; MF $10 CAN. 

Under the Clean Air Act, national ambient air quality objectives 
are prescribed reflecting 3 levels of air quality: desirable, accept- 
able, and tolerable. The Federal-Provincial Advisory Committee an 
Air Quality periodically reviews the national ambient air quality ob- 
jectives in the light of new information. This report is a review of 
the desirable and acceptable ranges for carbon monoxide. The 
maximum tolerable levels are reviewed separately. The report 
covers air quality objectives, properties and occurrences, measure- 
ment, and the effects of carbon monoxide on both vegetation and 
human and the Coburn equation. The levels recommended are 
based on a review of the current literature and represent a change 
only in the maximum acceptable 8-hour average concentration 
from 13 ppM to 11 ppM. 


17874 (CPS-42-172-1987E) Review of national ambient air 
quality objectives for sulphur dioxide. Desirable and accept- 
able levels. Environment Canada, Ottawa, ON (Canada). 
Conservation and Protection. Apr 1987. 39p. (MICROLOG-89- 
04856). Available from PC Environment Canada. Environmental 
Protection Publications, 10 Wellington St., 12th PVM, Ottawa, ON, 
CAN K1A OH3; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC N/C; MF $10 CAN. 

Under the Clean Air Act, national ambient air quality objectives 
are prescribed reflecting 3 levels of air quality: desirable, accept- 
able, and tolerable. The Federal-Provincial Advisory Committee on 
Air Qualtiy periodically reviews the national ambient air quality ob- 
jectives in the light of new information. This report is a review of 
the desirable and acceptable ranges for sulphur dioxide. The report 
covers air quality objectives, the properties and occurrence of sul- 
phur dioxide, and its effects on vegetation and on human health, 
as well as the rationale for the decision and recommendations. The 
recommended maximum desirable levels and maximum acceptable 
levels are the same as the current published objectives for 1 hour, 
24 hours and 1 year. The decision to retain these objectives was 
based on a review of the scientific literature. 113 refs., 11 tabs. 


17875 (CPS—42-172-1987F) Review of national ambient air 
quality objectives for sulphur dioxide. Desirable and accept- 
able levels. Environment Canada, Ottawa, ON (Canada). 





Conservation and Protection. Apr 1987. 40p. (MICROLOG-89- 
04856). Available from PC Environment Canada. Environmental 
Protection Publications, 10 Wellington St., 12th PVM, Ottawa, ON, 
CAN K1A 0H3; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC N/C; MF $10 CAN. 

Under the Clean Air Act, national ambient air quality objectives 
are prescribed reflecting 3 levels of air quality: desirable, accept- 
able, and tolerable. The Federal-Provincial Advisory Committee on 
Air Qualtiy periodically reviews the national ambient air quality ob- 
jectives in the light of new information. This report is a review of 
the desirable and acceptable ranges for sulphur dioxide. The report 
covers air quality objectives, the properties and occurrence of sul- 
phur dioxide, and its effects on vegetation and on human health, 
as well as the rationale for the decision and recommendations. The 
recommended maximum desirable levels and maximum acceptable 
levels are the same as the current published objectives for 1 hour, 
24 hours and 1 year. The decision to retain these objectives was 
based on a review of the scientific literature. 113 refs., 11 tabs. 


17876 (DOE/ER/60227-T2) [Maintenance of a rural precipi- 
tation chemistry CTR at Whiteface Mountain]: Progress report. 
State Univ. of New York, Albany, NY (USA). Research Foundation. 
[1990]. 18p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO2-84ER60227. Order Number DE90006545. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

All objectives listed in the MAP3S protocols have been met. This 
includes field sampling, laboratory procedures, sample handling 
and shipment, along with supporting measurement at the summit 
or lodge: wind velocity, pressure, temperature, relative humidity 
and ozone. All blind tests and audits have been successfully 
passed. Data obtained frorn chart recordings and data loggers are 
routinely summarized into hourly values, and archived for use as 
projects need them. This was a proposal, first and most impor- 
tantly, to continue our participation in MAP3S. Since the beginning 
of the MAP3S program it was recognized that, because of its re- 
moteness, Whiteface Mountain (WFM) needed some additional 
support to process the samples and to obtain site specific meteoro- 
logical data. The primary purpose of this funding was to insure the 
technical support to maintain the availability of WFM so that the 
necessary routine monitoring could continue. With the small bal- 
ance of time available in this research proposal, we were able to: 
(1) perform all operations required by the NTN precipitation moni- 
toring network, and (2) begin the comparison of MAP3S data with 
similar data taken at WFM, and (3) begin a series of ion chro- 
matography measurements on MAP3S samples (when sufficient 
volume was available) to study the effect of time delays between 
sample collection and chemical analysis. 


17877 (DOE/ER/60422-5) Natural and anthropogenic cli- 
mate change: Progress report, March 1, 1989-November 1, 
1989. Wang, W.-C.; Gutowski, W.J. Atmospheric and Environmen- 
tal Research, Inc., Cambridge, MA (USA). 31 Oct 1989. 3p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FGO02- 
86ER60422. Order Number DE90006488. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

This report discusses a research program which includes three 
tasks: GCM intercomparison and improvement, climate data-model 
statistics, and China project science coordination. 


17878 (EPRI-EN-6639) A plant-growth stress model: Con- 
ceptual model and development plan: Final report. Chen, C.W. 
(Systech Engineering, Inc., Lafayette, CA (USA)). Electric Power 
Research Inst., Palo Alto, CA (USA); Systech Engineering, Inc., 
Lafayette, CA (USA). c Dec 1989. 83p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto CA 94303. 

This report begins with a literature review of existing models for 
crops and forest trees. The models were analyzed for their 
assumptions, formulations, inputs, outputs, calibrations and verifi- 
cations. The formulations of crop models (e.g. corn, sugar beet, 
soybean, and red radish) included detailed hypotheses of carbon 
uptake, light attenuation through leaves, photosynthesis, chemical 
synthesis of organics, material transport between plant parts and 
production of havestable dry matter. Most crop models performed 
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simulations with a time step of 15 minutes to an hour for a total pe- 
riod of 100 to 150 days. Tree models were developed, mostly 
without verification, for forest management practices, ecological 
Studies of species succession, and assessment of air pollution ef- 
fects. None are physiologically based models that can simulate 
mechanistically tree responses to interacting natural and anthro- 
pogenic stresses. A new generation tree model was formulated. 
The model incorporated subroutines from an existing model (IL- 
WAS) to calculate daily soil temperature, soil moisture, cations 
(including aluminum species) and anion concentrations in the soil 
solution at the root zone. It also includes a new plant module to 
simulate daily physiological and growth responses of trees, sub- 
jected to the dynamic impacts of air pollution, aluminum toxicity, 
nutrient deficiency, and drought. Model coefficient will be calibrated 
with data from exposure experiments where environmental condi- 
tions are controlled. The model can then be extended to the field 
where environmental conditions change dynamically. 90 refs., 11 
figs. 


17879 (EPRI-EN-6649-Vol.1) Status of subregional and 
mesoscale models: Volume 1, Air quality models: Final report. 
Seigneur, C. (Bechtel Environmental, inc., San Francisco, CA 
(USA)); Saxena, P. Electric Power Research Inst., Palo Alto, CA 
(USA); Pacific Gas and Electric Co., San Ramon, CA (USA); Bech- 
tel Environmental, Inc., San Francisco, CA (USA). c Jan 1990. 
109p. Sponsored by Electric Power Research Institute. Available 
from Rearch Reports Center, Box 50490, Palo Alto, CA 94303. 

This paper is a review of eight major three-dimensional air qual- 
ity models and shows that three of these models are good 
candidates for subregional-scale applications. The objective is to 
assess whether one of the existing model architectures can be 
used for subregional-scale multi-issue applications and to identify 
the physical and chemical processes that are treated in insufficient 
detail in existing models. 60 refs., 7 figs., 8 tabs. 


17880 (ETDE-mf-0748581) Risk-communication in the field 
of anthropogenic induced climate changes. Arbeiten zur Risiko- 
Kommunikation. Frankenberg, P. Kernforschungsaniage Juelich 
G.m.b.H. (Germany, F.R.). Programmgruppe Technik und 
Geselischaft. Mar 1989. 63p. (in German). Order Number 
DE90748581. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

This expert report deals with the issue of anthropogenically in- 
duced climatic changes in two steps. Its task has been first of all to 
deal in detail with the level of research on ‘anthropogenic climatic 
changes’ from a purely scientific viewpoint for the research group 
for ‘risk communication’, but nevertheless in a comprehensible 
manner, including the problems of future energy strategies which 
are decisive for the future emission of trace gases into the atmos- 
phere and thus for the future extent of anthropogenic climatic 
modifications. This factual part of the expert report is continued by 
a second main part which deals explicitly with the ‘risk’ of anthro- 
pogenic climatic modifications. In this part questions on the 
perception of the climatic risk, the corresponding evaluation and 
also the possible risk management are taken up. The term 'risk’ is 
examined in detail in the framework of climate research. (orig/KW). 


17881 (INFO-0181) Development of adequate meteorologi- 
cal monitoring standards for safety analysis of nuclear 
facilities. Alp, E. (Concord Scientific Corp., Downsview, ON 
(Canada)); Lewis, P.J. Atomic Energy Control Board, Ottawa, ON 
(Canada). Sep 1985. 53p. Contract AECB—R1100343280;Contract 
DSS 0SS84-00157. Order Number DE90614463. Available from 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

The aim of this report is to identify what constitutes adequate 
meteorological information for airborne dispersion calculations in 
case of releases from nuclear facilities during ‘normal operation’, 
‘design postulated accidents’, and ‘emergency situations’. The 
models used for estimating downwind dispersion are reviewed, in- 
cluding short-range simple terrain, short-range complex terrain and 
medium to long range models with emphasis on Lagrangian mod- 
els. The meteorogolical input parameters required for running these 
models are identified. The methods by which these parameters 
may be obtained from raw meteorological data are then consid- 
ered. Emphasis is placed on well-tried and recommended methods 
rather than those which are currently being developed and lack 
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long-term field tests. The meteorological data required to calculate 
the parameters that are in turn input to dispersion calculation 
methods can be obtained mainly from tower measurements. Rec- 
ommended tower height is 50 m, with two levels of instruments (10 
and 50 m) for wind speed, wind direction and temperature. Data 
for precipitation and solar radiation, that may be required under 
certain conditions and for special calculations, may be estimated 
from nearby representative weather stations (if available). For sim- 
ple terrain, a single tower is sufficient. For complex terrain, such as 
coastal regions, two towers are desirable for accurate characteriza- 
tion of the turbulence regime in the vicinity of a release site. The 
report provides the necessary accuracy specifications for instru- 
ments required for the meteorological measurements. Data 
monitoring and recording, maintenance, quality control and assur- 
ance are also discussed. Error propagation analyses are 
recommended to determine the full implications of instrument accu- 
racies on the accuracy of dispersion model predictions. 82 refs. 


17882 (INIS-mf—-11574, pp. 51) Trends of carbon isotopes 
in atmospheric CO, observed in Central Europe. Kuc, T. (insti- 
tute of Physics and Nuclear Techniques, Cracow (Poland)). 
Bergakademie, Freiberg (German Democratic Republic). 1989. 
(CONF-8809444—: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. EARTH ATMOSPHERE/carbon 
13; EARTH ATMOSPHERE/carbon 14; CARBON DIOXIDE; ISO- 
TOPE RATIO; POLAND 


17883 (INIS-mf—11574, pp. 63) Tritium in the atmosphere - 
sources and distribution. Hebert, D. (Bergakademie, Freiberg 
(German Democratic Republic)). Bergakademie, Freiberg (German 
Democratic Republic). 1989. (CONF-8809444—: Freiberg isotope 
colloquium, Freiberg (German Democratic Republic), 6-10 Sep 
1988). In Synopses of the Freiberg 1988 isotope colloquium. Or- 
der Number DE90615634. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. EARTH ATMOSPHERE*‘tritium; 
ARCTIC REGIONS; TRITIUM; SEASONAL VARIATIONS; WATER 
VAPOR 


17884 (IVL-B-948) Hydrocarbons and formation of ozone: 
Background investigation tor development of action strate- 
gies. Grennfelt, P.; Calander, K. Swedish Environmental Research 
Inst., Goeteborg (Sweden). May 1989. 95p. (in Swedish). Order 
Number DE90748540. Available from NTIS (US Sales Only), PC 
AO5/MF A01. 

In Scandinavia, episodic and long term ozone concentrations ex- 
ceed levels where negative effects on sensitive plants may be 
expected. The high ozone concentrations are caused by emissions 
of organic compounds and nitrogen oxides. Due to reactions in- 
duced by sunlight, ozone is produced over a variety of time scales, 
locally in the urban plumes, regionally over north-west Europe and 
also all over the northern henisphere between 20 and 70 deg N. In 
the report the potential for ozone formation in Scandinavia is dis- 
cussed with respect to the role of precursors, and the influence of 
different abatement strategies on ozone formation. Local ozone for- 
mation in urban plumes is limited by organic compounds. On a 
regional scale and in the free troposphere ozone formation is 
mainly limited by nitrogen oxides. The importance of single hydro- 
carbons in ozone formation in urban plumes and rural areas was 
studied by model calculations. Methods for evaluating the ozone 
formation potential are proposed and examples are given of the 
ozone formation potential of a number of hydrocarbons. 19 figs., 
12 tabs., 41 refs. 


17885 (Jue+-2286) A new, heavy-metal-containing aerosol 
tracer for dispersion and deposition experiments. Selection, 
analysis, characterization, field tests. Narres, H.D. Kern- 
forschungsaniage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Angewandte Physikalische Chemie; Bonn Univ. (Germany, F.R.). 
Jul 1989. 196p. (In German). Order Number DE90748605. Avail- 
able from NTIS (US Sales Only), PC AOS/MF A01. 
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The objective of this study is to find an aerosol tracer which is 
easy to handle and yet allows the accurate and correct measure- 
ment of the ground-level (Z=1 m) concentration distribution of the 
aerosol flume in the surroundings of the artificial hill 'Sophien- 
hoehe’ (distance from the source: 2-3 km) for short-time emission 
(i.e. =0.5-1 h). The following items required methodical preliminary 
work: the preparation/provision and discussion of criteria for the 
choice of an aerosol tracer; the assessment of the suitability of 
promising chemical compounds as tracers on the basis of these 
criteria; generation of aerosols of sufficient swelling capacity; accu- 
rateness and correctness of aerosol sampling and analysis; 
occurrence in ‘background aerosol’: typical concentrations, size 
spectrum, natural and/or anthropogenous sources, the Weisweiler 
power plant as heavy metal source; characterization of the tracer 
with special regard to its size spectrum and deposition behaviour; 
tracer field test. Finally the application of the tracer is shown by 
means of some selected dispersion experiments in the surround- 
ings of the Sophienhoehe. The comparison of the measured tracer 
concentrations with the computed values of the dispersion model 
‘MUSEMET is to contribute to the model validation. (orig.). 


17886 (KEC—89-04790) A study of indoor air quality in 
Alberta schools. Collet, C. (Keen Engineering Co. Ltd., West Van- 
couver, BC (Canada)); Cousins, D. Keen Engineering Co. Ltd., 
West Vancouver, BC (Canada). [1989]. 44p. (MICROLOG-—89- 
04790). Available from PC Alberta Education, Devonian Bldg., 
West Tower, 11160 Jasper Ave., Edmonton, AB, CAN T5K OL2; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

The purpose of this study was to investigate the indoor air quality 
in a number of classrooms and to establish correlations between 
the type of mechanical systems, the age of construction and the 
measured level of indoor air quality. The study was conducted in 
two phases. In the first phase 12 schools representing samples of 
new, old and recently renovated schools were included. The report 
describes both the teachers, perceptions of indoor air quality and 
their own health symptoms together with the actual building plans. 
The second phase of the study entailed collection of air samples 
and measurement of carbon dioxide levels, carbon monoxide lev- 
els, air temperature, air humidity, respirable particulates and the 
total fungi and bacterial count. The comparison of the results of the 
air sample analyses with acceptable standards lead to the conclu- 
sion that the air quality in the schools was acceptable in all cases 
except for a sample of portable which had self-contained heating 
and ventilation units. The results also indicated that while air qual- 
ity in schools is generally good; however, attention should be paid 
to adequate ventilation. 7 refs., 12 figs., 3 tabs. 


17887 (KFK-4332) UFOMOD - atmospheric dispersion and 
deposition. Panitz, H.J.; Matzerath, C.; Paesler-Sauer, J. Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Neutronenphysik und Reaktortechnik; Kernforschungszentrum Karl- 
sruhe G.m.b.H. (Germany, F.R.). Projektgruppe LWR-Sicherheit 
(PRS). Oct 1989. 137p. Contract EC B16/F/128/D. Order Number 
DE90749036. Available from NTIS (US Sales Only), PC A07/MF 
A01. 

The report gives an introduction into the modelling of atmospheric 
dispersion and deposition which has been implemented in the new 
program system UFOMOD for assessing the consequences after 
nuclear accidents. According to the new structure of UFOMOD, dif- 
ferent trajectory models with ranges of validity near to the site and 
at far distances are applied. Emphasis is laid on the description of 
the segmented plume model MUSEMET and its affilated submod- 
els, being the removal of activity from the cloud by dry and wet 
deposition, and special effects like plume rise and the behaviour of 
plumes released into building wakes. In addition, the evaluation of 
gamma-dose correction factors to take account of the finite extent 
of the radioactive plume in the near range (up to about 20 km) are 
described. Only brief introductions are given into the principles of 
the other models available: the puff model RIMPUFF, the long- 
range puff model MESOS, and the special straight-line Gaussian 
model ISOLA which are used if low-level long-duration releases are 
considered. To define starting times of weather sequences and the 
probabilities of occurrence of these sequences, it is convenient to 





perform stratified sampling. Therefore, the preprocessing program 
package METSAM has been developed to perform for generic 
ACAs a random sampling of weather sequences out off a popula- 
tion of classified weather conditions. The sampling procedure and 
a detailed input/output (I/O) description is presented and an addi- 
tional appendix, respectively. A general overview on the I/O 
structure of MUSEMET as well as a brief user guide to run the KfK 
version of the MESOS code are also given in the appendix. (orig.). 


17888 (KFK-4445) Accident consequence assessments 
with different atmospheric dispersion models. A benchmark 
study. Panitz, H.J. Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik; 
Kerntorschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jektgruppe LWR-Sicherheit (PRS). Nov 1989. 86p. Contract EC 
B16/F/128/D. Order Number DE90749037. Available from NTIS 
(US Sales Only), PC AO5/MF A01. 

An essential aim of the improvements of the new program system 
UFOMOD for Accident Consequence Assessments (ACAs) was to 
substitute the straight-line Gaussian plume model conventionally 
used in ACA models by more realistic atmospheric dispersion mod- 
els. To identity improved models which can be applied in ACA 
codes and to quantify the implications of different dispersion mod- 
els on the results of an ACA, probabilistic comparative calculations 
with different atmospheric dispersion models have been performed. 
The study showed that there are trajectory models available which 
can be applied in ACAs and that they provide more realistic results 
of ACAs than straight-line Gaussian models. This led to a com- 
pletely novel concept of atmospheric dispersion modelling in which 
two different distance ranges of validity are distinguished: the near 
range of some ten kilometres distance and the adjacent far range 
which are assigned to respective trajectory models. (orig.). 


17889 (KFK-PEF—53) identification of products of the 
chemical/photochemical conversion of biogenic hydrocarbons 
with anthropogenic airborne pollutants (O3/NO2/SO.). Jay, K. 
(Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). Inst. 
fuer Heisse Chemie); Stieglitz, L. Kernforschungszentrum Karl- 
srune G.m.b.H. (Germany, F.R.). Projekt Europaeisches 
Forschungszentrum fuer Massnahmen zur Luftre. Mar 1989. 126p. 
(in German). Order Number DE90748766. Available from NTIS 
(US Sales Only), PC AO7/MF A01. 

The monoterpenes alpha-pinene, beta-pinene, camphene, 
limonene and sabinene were ozonized in the gas phase and also 
irradiated in air in the presence of NO2. At high NO> concentration 
(6 mg/m?) products from the addition of atomic oxygen at the ter- 
pene are predominant, while at low NO2 concentration (60 mug/ 
m°) mainly the ozonolysis products were received. On field 
measurements the ozonolysis products of alpha-pinene (pinonakde- 
hyde), beta-pinene (nopinone), sabinene (sabinaketone), limonene 
(beta-isopropenyl-delta-acetyl-n-valerianaldehyde) and camphene 
(camphenilone) could be detected in the forest air. The concentra- 
tions varied from 4 ng/m® (camphenilone) to 580 ng/m® 
(sabinaketone) and showed a rather constant maximum in midsum- 
mer. Gas phase ozonolysis of camphene in air results in a 1:1 
mixture of camphenilone and 6,6-dimethyl-epsilon-caprolactone- 
2,5-methylene. In the presence of SO. (0.4 mg/10 |), the product 
ratio rises to 8:1. This seems to indicate that the Criegee diradical 
oxidizes SO2 to SOz prior to cyclization to dioxirane. The gas 
phase reaction of olefins in the N2Os-NO3-NO2 system was inves- 
tigated and the addition products mostly identified. (orig.). 


17890 


(LA-UR-90-101) Northern Arizona Basin Study 
(NABS), 1989. Porch, W.M.; Clements, W.E.; Grant, T.A. Los 
Alamos National Lab., NM (USA). [1989]. 39p. Sponsored by U.S. 
DOE Management & Administration. DOE Contract W-7405-ENG- 


36. (CONF-8910173-1: International specialty conference on 
visibility and fine particles, Estes Park, CO (USA), 16-18 Oct 
1989). Order Number DE90006482. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

An experiment was conducted to better understand a frequent 
layer of northwest winds found in the Northern Arizona region. This 
layer has been observed most often in winter near the surface at 
Page, Arizona, and often opposes larger scale upper level west 
winds. The results of this experiment improved both the temporal 
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and the down-valley spatial resolution of the flow structure in this 
region during winter. 11 refs., 9 figs. 


17891 (MRP/MRL-84-77(TR)) Calibration procedures and 
protocols for radiation sampling pumps and alpha-particle 
scalers. Grenier, M.G. (Department of Energy, Mines and Re- 
sources, Elliot Lake, ON (Canada). Elliot Lake Lab.); Frattini, A.J. 
Canada Centre for Mineral and Energy Technology, Ottawa, ON 
(Canada). Mining Research Labs. Jun 1984. 17p. Order Number 
DE90614248. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Results of flowrate calibrations of radiation sampling pumps as 
well as efficiency calibrations of alpha-particle scalers have been 
compiled and analyzed for the past three to four years. Careful 
analysis of data shows no real deterioration of the pumps or any 
other time-related trends. There does appear, however, to be a 
high degree of variability from one pump calibration to the next. 
For this reason a calibration result analysis, that will help remove 
some of the uncertainties associated with pump calibrations, is 
suggested. Some comments are also given concerning aipha- 
scaler efficiency that supports frequent calibration and close 
scrutiny of these results. 


17892 (N-90-10478) Characterization and evaluation of 
acid rain in East Central Florida from 1978 to 1987: Ten year 
summary report. Madsen, B.C.; Dreschel, T.W.; Hinkle, C.R. Na- 
tional Aeronautics and Space Administration, Cocoa Beach, FL 
(USA). John F. Kennedy Space Center. Jan 1989. 42p. (NASA-TM- 
102149;NAS—1.15:102149). Available from NTIS, PC A03/MF A01. 

Rainfall was collected on the University of Central Florida (UCF) 
campus near Orlando since July 1977 and at the Kennedy Space 
Center (KSC), Florida since August 1977. Since November 1983, 
the KSC site has been affiliated with the National Atmospheric De- 
position Network. Annual volume weighted pH was slightly above 
the 10 year mean of 4.58 during four of the past five years. Nitrate 
concentrations have risen somewhat during recent years while ex- 
cess sulfate concentrations have remained below the 10 year mean 
during four of the past years. These observations hold for both the 
UCF and KSC data. The distribution of individual sample pH was 
nearly identical at UCF and KSC. Stepwise regression suggests 
that sulfate, nitrate, ammonium ion, and calcium play major roles in 
the description of rainwater acidity. Annual acid deposition and an- 
nual rainfall have varied from 30 to 50 meq/m2-yr and 100 to 180 
crvyr, respectively. Sea salt comprises about 25 percent (UCF) 
and greater than 50 percent (KSC) of total ionic composition. 


17893 (N-90-11405) Two-dimensional intercomparison of 
stratospheric models. Jackman, C.H.; Seals, RK. Jr; 
Prather, M.J. National Aeronautics and Space Adminis- 
tration, Greenbelt, MD (USA). Goddard Space Flight 
Center. Aug 1989. 606p. (NASA-CP-3042;REPT-—89B00192;NAS— 
1.55:3042;CONF-8809440-: Two-dimensional intercomparison of 
stratospheric models, Virginia Beach, VA (USA), 11 Sep 1988). 
Available from NTIS, PC A99/MF A04. 

A detailed record is provided for the examination of fundamental 
differences in photochemistry and transport among atmospheric 
models. The results of 16 different modeling groups are presented 
for several model experiments. 


17894 (N-90-11405, pp. 43-107) Report of the 1988 2-D In- 
tercomperison Workshop, chapter 3. Jackman, C.H. (Oslo Univ. 
(Norway)); Brasseur, G.; Soloman, S.; Guthrie, P.D.; Garcia, R.; 
Yung, Y.L.; Gray, L.J.; Tung, K.K.; Ko, M.K.W.; lsaken, |. National 
Aeronautics and Space Administration, Greenbelt, MD (USA). 
Goddard Space Flight Center. Aug 1989. (NASA-CP-3042;REPT— 
89B00192;NAS—1 .55:3042; CONF-8809440—: Two-dimensional 
intercomparison of stratospheric models, Virginia Beach, VA (USA), 
11 Sep 1988). In Two-dimensional intercomparison of stratospheric 
models. Available from NTIS, PC A9S9/MF A04. 

Several factors contribute to the errors encountered. With the 
exception of the line-by-line model, all of the models employ simpli- 
fying assumptions that place fundamental limits on their accuracy 
and range of validity. For example, all 2-D modeling groups use 
the diffusivity factor approximation. This approximation produces 
little error in tropospheric H2O and CO2 cooling rates, but can pro- 
duce significant errors in CO2 and O83 cooling rates at the 
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stratopause. All models suffer from fundamental uncertainties in 
shapes and strengths of spectral lines. Thermal flux algorithms be- 
ing used in 2-D tracer tranport models produce cooling rates that 
differ by as much as 40 percent for the same input model atmos- 
phere. Disagreements of this magnitude are important since the 
thermal cooling rates must be subtracted from the almost-equal so- 
lar heating rates to derive the net radiative heating rates and the 
2-D model diabatic circulation. For much of the annual cycle, the 
net radiative heating rates are comparable in magnitude to the 
cooling rate differences described. Many of the models underesti- 
mate the cooling rates in the middie and lower stratosphere. The 
consequences of these errors for the net heating rates and the dia- 
batic circulation will depend on their meridional structure, which 
was not tested here. Other models underestimate the cooling near 
1 mbar. Suchs errors pose potential problems for future interactive 
ozone assessment studies, since they could produce artificially- 
high temperatures and increased O3 destruction at these levels. 
These concerns suggest that a great deal of work is needed to im- 
prove the performance of thermal cooling rate algorithms used in 
the 2-D tracer transport models. 


17895 (N-90-11405, pp. 111-140) Model documentation, 
chapter 4. Ko, M.K.W. (State Committee on Hydrometeorology 
and Control of the Natural Environment, Moscow (USSR)); Weisen- 
stein, D.; Sze, N.D.; Yung, Y.L.; Crisp, D.; Zurek, R.W.; Pyle, J.A.; 
Eckman, R.; Gray, L.J.; Philushakin, V. National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center. Aug 1989. (NASA-CP-3042;REPT-89B00192;NAS— 
1.55:3042;CONF-8809440-: Two-dimensional intercomparison of 
stratospheric models, Virginia Beach, VA (USA), 11 Sep 1988). In 
Two-dimensional intercomparison of stratospheric models. Avail- 
able from NTIS, PC A99/MF A04. 

The modeling groups are listed along with a brief description of 
the respective models. 


17896 (N-90-11405, pp. 141-151) Introduction and data 
summary, chapter 5. National Aeronautics and Space Administra- 
tion, Greenbelt, MD (USA). Goddard Space Flight Center. Aug 
1989. (NASA-CP-3042;REPT-89B00192;NAS—1 .55:3042;CONF- 
8809440—: Two-dimensional intercomparison of stratospheric 
models, Virginia Beach, VA (USA), 11 Sep 1988). In Two- 
dimensional intercomparison of stratospheric models. Available 
from NTIS, PC A99/MF A04. 

A subset of data representing most of the participating model 
groups was discussed and reviewed. The results are presented for 
intercomparisons of that subset of data. Subsequent to the work- 
shop, the various modeling groups had the opportunity to either 
update or add to the data sets discussed at the workshop. The 
overall revised data sets as of December 1988 are presented. 
Data from all the models (where available) are grouped according 
to: (1) photochemistry and radiation (photodissociation coefficients, 
and ultraviolet heating and infrared cooling); (2) transport (net 
radiative heating, tropospheric source tracer experiment, time- 
dependent source conserved tracer experiment, stratospheric 
source tracer experiment, and O3 column); (3) current atmosphere 
(integrated columns of trace gases, Ci(y) and NO(y), nitrogen 
gases, chlorine gases, O(x) and HO(x) gases, and source gases); 
and (4) perturbed circulations and temperatures. The data pre- 
sented provide a detailed summary of the two-dimensional picture 
of the atmosphere as seen by current atmospheric models. 


17897 (NEI-FI-84) Reduction of nitrogen oxides by means 
of tuel staging: The research report. Oksanen, P. (9833922 
(Finland)); Kokko, A. Kauppa- ja Teollisuusministerio, Helsinki (Fin- 
land). Energiaosasto. 1989. 49p. (in Finnish). KTM-117/881/86. 
Order Number DE90748446. Available from NTIS (US Sales Only), 
PC AO3/MF A01. 

The aim of this work was to study a reduction method for 
nitrogen oxides emission, which could be used in Finland and es- 
pecially in existing plants. The tested method was fuel staging in 
oil-fired boiler. The staging fuel was natural gas. The emissions 
were studied both by boiler tests and by numerical simulations. 
The combustion tests were made at the combustion laboratory of 
Neste Corporation. It was found out that with appropriate propor- 
tion of staging fuel, 150 ppm NO,-emission level can be reached 
(approx. 80 mgNO2/MJ). With some modifications of the test boiler 
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probably much lower emission level can be reached. As a result of 
the fuel staging tests it was noticed that the main factors effecting 
to NO,-emissions are the primary air factor, the amount of staging 
air, the swirl number of primary combustion zone, the total fuel 
power and the amount of staging fuel. Only little effect has total air 
factor (excess air), core air factor, temperature of combustion air, 
flue gas recirculation and direction of staging fuel injection. Numer- 
ous tests showed that with high swirl number, rather low total fuel 
power, 30% staging air of total air and 10-25% staging fuel of total 
fuel power, NO,-emission is the lowest. The numerical simulation 
of the furnace gave more information about the circumstances in 
the furnace and it also explained why the NO,-emission was not 
lower with fuel staging. As a result of this simulation the test boiler 
can be modified and better results will be reached in future. 


17898 (NILU-F-32/88) Atmospheric emissions of nitrogen 
compounds. Pacyna, J.M. Norsk Inst. for Luftforskning, Lillestroem 
(Norway). Oct 1988. 17p. Order Number DE90748507. Available 
from NTIS (US Sales Only), PC A03/MF AC1. 

In the past few years, there has been a growing interest to 
establish the level of atmospheric emmissions of nitrogen com- 
pounds. Major source categories have been recognized for both 
natural and anthropogenic emissions, and emission factors col- 
lected in Europe and North America, are used to estimate these 
emissions. The present report gives a survey of the atmospheric 
emissions of NO, NO2, NOs and N2O from major natural and an- 
thropogenic sources. Parameters affecting the emission processes 
are presented and some indications are given about reduction 
strategies and techniques. 3 figs., 8 tabs., 24 refs. (Author). 


17899 (OE-89-05076) Ambient air quality in the vicinity of 
the Victoria Hospital energy-from-waste plant, annual report 
1987. Ontario Ministry of the Environment, Toronto, ON (Canada). 
Jan 1987. 28p. (MICROLOG-—89-05706). Available from PC Ontario 
Ministry of the Environment, Public Information Office, 135 St. Clair 
Ave. West, Toronto, ON, CAN M4V 1P5; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC N/C; MF $10 CAN. 

Throughout 1987, ambient air monitoring was conducted at four 
fixed sites in the vicinity of the energy-from-waste plant of the Vic- 
toria Hospital Corporation of London, Ontario. The plant started 
incinerating municipal refuse in August of 1987. Sulfur dioxide, 
dustfall, and total suspended particulate matter were monitored. 
Dustfall samples were analyzed for 16 metals and total suspended 
particulate samples were routinely analyzed for 14 parameters. In 
addition, some special total suspended particulate sampling was 
conducted using polyflon filters which were analyzed for a number 
of additional parameters. There was no discernible impact on ambi- 
ent air quality caused by the emissions from the plant. Levels of 
the air contaminants measured were generally low and met the cri- 
teria for desirable ambient air quality. The monitoring at fixed sites 
is part of a larger environmental assessment which includes ambi- 
ent air monitoring using mobile monitoring vans, vegetation and 
soil sampling and stack sampling. 7 tabs. 


17900 (PB—90-126111/XAB) Role of porosity loss in limit- 
ing SO2 capture by calcium-based sorbents. Newton, G.H.; 
Chen, S.L.; Kramlich, J.C. Energy and Environmental Research 
Corp., Irvine, CA (USA). c 1989. 9p. Available from NTIS, PC 
A02/MF A01. 

Pub. in American Institute of Chemical Engineers Jnl., Vol. 35, 
No. 6, 988-994(Jun 1989). 

This article discusses a study to determine the role of porosity 
loss in limiting SO2 capture by calcium-based sorbents. The extent 
of high temperature (900-1300 C), short-time (<1 s) SO capture 
was found to be limited by temperature-dependent losses in the 
porosity of calcium-based sorbents. At 970 C, these porosity losses 
were caused by CO.-activated sintering. Sulfation of the sorbents 
either prevented or reduced the extent of porosity losses. Slightly 
lower levels of SO. capture by hydroxides from different commer- 
cial sources and significantly lower levels of capture by calcium 
carbonates compared to hydroxides were attributed to differences 
in particle size and the degree of porosity loss. 





17901 (PB-90-126129/XAB) Identification of CaSO, tormed 
by reaction of CaO and SO, (journal article). Report for Octo- 
ber 1988-March 1989. Gullett, B.K.; Bruce, K.R. Acurex Coprp., 
Research Triangle Park, NC (USA). c 1989. 5p. Available from 
NTIS, PC AO1/MF A01. 

Pub. in American Institute of Chemical Engineers Jnl., Vol. 35, 
No. 10, 1739-1741(Oct 1989). See also PB—89-236392. 

The injection of calcium-based sorbents into coal-fired boilers for 
reaction with, and reduction in the levels of, sulfur dioxide (SO2) in 
the flue gas has undergone considerable research and develop- 
ment. Significant effort has also been made in developing models 
for the overall reaction CaO + SO. + 1/2 Oo <-> CaSO, in order 
to better predict the effects of system and sorbent variables upon 
performance. This article discusses the XRD-determination of the 
identity of CaSO,, formed by the reaction between CaO and SOz, 
and the support of that determination by density measurements 
with helium pycnometry. The anhydrous CaSO, compound formed 
has an orthorhombic crystal structure and an analytically calculated 
density of 2.98 g/cu cm, versus the JCPDS reported value of 2.995 
g/cu cm. The product of the reaction, formed during calcium-based 
sorbent injection for SO2 removal from coal-fired power plants, has 
largely been assumed to have a density of 2.61 g/cu cm. Since re- 
action models must incorporate the product density in determining 
the rate of sorbent pore blockage or filling, correct identification of 
the reaction product is crucial. 


17902 (PB—-90-127341/XAB) Powder Coatings Technology 
Update. Final report. Hester, C.|.; Nicholson, R.L.; Cassidy, M.A. 
Midwest Research Inst., Cary, NC (USA). Sep 1989. 88p. Available 
from NTIS, PC AOS/MF A01. 

The objective of this report is to provide an overview of the cur- 
rent status of powder-coating technology. Because powder coatings 
are applied as dry, finely divided particles, there are no volatile or- 
ganic compounds (VOC's) released during application, and only 
minute quantities are released during the curing process. There- 
fore, the increased use of powder coatings, as an alternative to 
liquid solvent-based coatings, represents a significant reduction in 
emissions of VOC's. The report describes current powder-coating 
materials and equipment, end uses, and economic advantages of 
the use of powder coatings. Included in the report are discussions 
of the disadvantages and potential problems identified early in the 
powder-coating-development process. The report addresses the 
resolutions of many of these problems. The report is intended to 
be of use to State and local agencies in their evaluation of powder 
coatings as an alternative to coatings containing VOC's. 


17903 (PB-90-127374/XAB) Compendium of methods for 
the determination of toxic organic compounds in ambient air, 
June 1988. Winberry, W.T.; Murphy, N.T.; Riggan, R.M. Menlo 
Computer Associates, Palo Alto, CA (USA). Jun 1988. 600p. Avail- 
able from NTIS, PC A25/MF A04. 

See also PB-87-168696 and PB-90-129321. 

This Compendium was prepared to provide regional, state, and 
local environmental regulatory agencies, as well as other interested 
parties, with specific guidance on the determination of selected 
toxic organic compounds in ambient air. The decision was made to 
begin preparation of a Compendium that would provide specific 
sampling and analysis procedures, in a standardized format, for 
selected toxic organic compounds. The current Compendium 
consists of fourteen procedures considered to be of primary impor- 
tance in current toxic organic monitoring efforts. 


17904 (PB-90-127382/XAB) Second supplement to Com- 
pendium of methods for the determination of toxic organic 
compounds in ambient air. Winbery, W.T.; Murphy, N.T.; Riggan, 
R.M. Engineering-Science, Inc., Cary, NC (USA). Jun 1988. 367p. 
Available from NTIS, PC A16/MF A02. 

See also PB—90-127374. 

This Compendium was prepared to provide regional, state, and 
local environmental regulatory agencies, as well as other interested 
parties, with specific guidance on the determination of selected 
toxic organic compounds in ambient air. The current Compendium 
consists of fourteen procedures considered to be of primary 
importance in current toxic organic monitoring efforts. Table 1 sum- 
marizes the methods currently in the Compendium. Table 2 
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presents a partial listing of toxic organic compounds that can be 
determined using the current set of methods in the Compendium. 


17905 (PB—90-130022/XAB) Evaluation of phase-contrast 
microscopes tor asbestos counting. Leidel, N.A.; Busch, K.A. 
National Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA). Div. of Labs. and Criteria Development. Mar 1974. 12p. 
(TR-92). Available from NTIS, PC A03/MF A01. 

An evaluation was made of five phase-contrast microscopes for 
asbestos counting, to determine whether there was a possibility of 
gross differences in asbestos-fiber-count results when the same fil- 
ter was counted on different microscopes by the same personnel. 
Five trained persons counted the fibers on five filter wedges using 
five microscopes. The samples were collected by drawing air 
through a membrane filter by means of a battery-powered vacuum 
pump. The filter was charged into a transparent homogeneous 
plastic mount, and the fibers sized and counted by the 
microscopes which were modified for use with phase-contrast tech- 
niques. For each of the five counters, the counts obtained using a 
Nikon microscope were 45% higher than those obtained using the 
particular Leitz, Zeiss, Olympus, or Bausch and Lomb microscopes 
in the study. The results indicated that film thickness was uniform 
and that clumping of fibers did not occur. Taking the average of the 
three counters as 100% (as they had statistically homogeneous 
counts), counter A’s average was 16% lower and counter E’s aver- 
age was 27% higher than this average. Not only did significant 
differences occur depending on the equipment used, but also with 
different trained operators. 


17906 (PB-90-853011/XAB) Flue gases: Detection, sam- 
pling, and analysis. August 1986-November 1989 (Citations 
from the NTIS data base). Report tor August 1986-November 
1989. National Technical Information Service, Springfield, VA 
(USA). Dec 1989. 129p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-89-852248. 

This bibliography contains citations concerning detection, sam- 
pling and analysis of combustion-product flue gases within the 
stack and at the stack exit. Detection techniques for most types of 
possible pollutants, such as NOX, SO2, CO, and particulates are 
included. Detector design technology is also considered. (This up- 
dated bibliography contains 210 citations, 65 of which are new 
entries to the previous edition.) 


17907 (PB-90-853060/XAB) Atmospheric modeling of air 
pollution. April 1988-November 1989 (Citations from the NTIS 
data base). Report tor April 1988-November 1989. National 
Technical information Service, Springfield, VA (USA). Dec 1989. 
89p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—89-861025. 

This bibliography contains citations concerning the development, 
validation, and application of mathematical models for air-pollution 
studies of mobile and stationary pollution sources. The models 
cover a wide range of mathematical complexity, utilizing factors 
such as terrain features, wake effects, diffusion, atmospheric stabil- 
ity, atmospheric wind, precipitation scavenging, gravitational 
deposition, atmospheric photochemistry, and urban heat islands. 
The models are used to support environmental-impact studies and 
effects of proposed emission-control strategies. Excluded are mod- 
els of stratospheric pollution behavior, as applied to high-flying 
aircraft. (This updated bibliography contains 138 citations, 33 of 
which are new entries to the previous edition.) 


17908 (PB-90-853102/XAB) Radon gas: Health risks and 
toxicity. March 1974-November 1989 (Citations from the NTIS 
data base). Report for March 1974-November 1989. National 
Technical Information Service, Springfield, VA (USA). Dec 1989. 
90p. Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning the toxicity and 
risks associated with indoor and outdoor exposure to radon gas. 
Sources of radon gas discussed include cigarette smoke, fossil-fuel 
combustion, phosphate mining, uranium mining, granitic rocks, 
building materials, and water supplies. Toxicology studies, risk as- 
sessment studies, exposure modeling, exposure pathways, 
physiological effects, and control of exposure are discussed. Ra- 
dionuclides in ground water, and radon analysis and detection, can 


ERA Vol. 15, No. 7 321 





54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 


be found in separate related bibliographies. (Contains 152 citations 
fully indexed and including a title list.) 


17909 (PB-90-853466/XAB) Air-poliution emission factors. 
August 1986-November 1989 (Citations from the NTIS data 
base). Report for August 1986-November 1989. National Techni- 
cal Information Service, Springfield, VA (USA). Dec 1989. 98p. 
Available from NTISPC NO1/MF NO1. 

Supersedes PB—89-865893. 

This bibliography contains citations concerning emission factors 
for a variety of industrial, stationary, and mobile sources. Emis- 
sions inventories are discussed in terms of specific compounds, as 
well as by source type. Computer simulations utilizing emission 
factors in air pollution impact studies are also included. (This up- 
dated bibliography contains 160 citations, 21 of which are new 
entries to the previous edition.) 


17910 (RISO-M-2802) Source contribution to air pollution 
with PAH and presence of PAH in stack gases from fluid bed 
plants. Nielsen, T. Risoe National Lab., Roskilde (Denmark). Oct 
1989. 46p. (In Danish). Contract EM-22528-418. Order Number 
DE90748394. Available from NTIS (US Sales Only), PC A03/MF 
A011. 

EFP-84. 

The air pollution with polycyclic aromatic hydrocarbons (PAH) 
and basic azaarenes was investigated on different locations on 
Zealand. The highest levels were found in busy streets in Copen- 
hagen, lower levels were found in a suburban area, and the lowest 
levels in a residential and a rural area. The concentrations of PAH 
were 10-100 times higher than those of basic azaarenes. The PAH 
levels and the mutagenic activity of the suspended dust in the at- 
mosphere were shown to correlate. The traffic was confirmed to be 
the dominating source of air pollution with polycyclic organic matter 
in streets. In a residential area the contribution from traffic was of 
the magnetude of 50% at winter. The traffic contribution was calcu- 
lated by means of the concentrations of benzo(ghi)perylene, 
coronene, and benzo(e)pyrene. The presence of PAH in the stack 
gas from two coal fired atmospheric fluidized bed plants, a 300 kW 
and a 2 MW pliant, respectively, were investigated. The concentra- 
tions were acceptable and comparable with those found in similar 
sources, e.g. oil-fired central heating. (author) 8 tabs., 3 ills., 63 
refs. 


17911 (SV-US—1989-21) Ways to reduce emissions. The 
concept of a novel horizontally integrated energy system. 
Mander, P. de. Swedish State Power Board, Vaellingby (Sweden). 
21 Feb 1989. 5ip. (in Swedish). Order Number DE90748545. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

The MARNES code is a German linear programming (LP)model 
that have been created to optimize energy-systems. It is developed 
by KFA in Juelich (BRD). Another LP-programme, MARKAL, has 
been used as a basic for MARNES. MARNES was created to 
handle the concept of NHIES technologies (Novel Horisontally Inte- 
grated Energy Systems). The MARNES code optimizes available 
technologies with the objective of minimizing costs under given 
boundary conditions. Optimization can also be undertaken with the 
objective of minimizing emissions such as COz. A conventional en- 
ergy system can be compared with a vertical process in which a 
certain energy carrier is used, in a process that is unique for this 
particular energy carrier, to obtain the required type of energy, 
electricity or methanol or whatever you desire. The concept of 
NHIES is to decompose, and thus cleaning, primary energy inputs 
into CO, Hp and Oz in order to synthesize the final energy carriers 
in a stoichiometric optimal composition. Thus the energy system is 
producing a minimum of emissions and and a maximum useful en- 
ergy considering the actual demand of energy. In this report an 
evaluation of the MARNES code is made and compared with 
MARKAL. The MARKAL programme is capable of doing almost ev- 
erything that MARNES can do, and thus our recommendation is to 
try to improve the MARKAL model in the direction of being avie to 
acknowledge the NHIES-concept. The MARKAL model is being 
converted into a format for personal computer handling. 


17912 


(UCID—-21778) Recent investigations in air sampling. 
Lawrence Livermore National Lab., CA (USA). [1990]. 74p. 
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Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90005786. Available from NTIS, 
PC AO5/MF A01 - OSTI; GPO Dep. 

This publication contains articles describing research investiga- 
tions carried out by the Special Projects Division, Hazards Control 
Department, of the Lawrence Livermore National Laboratory 
(LLNL). The Special Projects Division is a multidisciplinary R & D 
organization that undertakes research in the general areas of Fire 
Science, Radiation Science, and Safety Science. 


17913 Emission studies of full-scale cofiring of pelletized 
ref/coal. Daugherty, K. (Dept. of Chemistry, North Texas State 
Univ. (Univ. of North Texas), Denton, TX (US)); Venables, B.; 
Ohisson, O. pp. 1357 of Energy from biomass and wastes XIl. 
Klass, D.L. Institute of Gas Technology, Chicago, IL (1989). 
(CONF-880215-: 12. energy from biomass and wastes, New Or- 
leans, LA (USA), 15-19 Feb 1988). 

Argonne National Laboratory (ANL) issued a research contract to 
conduct a multi-phase research study to examine the use of low- 
cost binders for use in producing improved pelletized densified 
refuse-derived fuel (ARDF). The laboratory test phase and the pilot 
plant phase of this study was completed. The results of these tests 
indicated that lime (calcium hydroxide) was the top ranked binding 
agent. As the final phase of the study, full-scale cofired combustion 
tests of binder enhanced dRDF pellets and high sulfur coal were 
conducted. The analysis of samples taken after the pollution con- 
trol equipment is described for inorganic acid gases, trace metals 
and organics including polychlorinated biphenyls, polyaromatic hy- 
drocarbons, dioxins and furans. The analyses of composite ash 
samples is discussed, as well as future research plans. 


17914 Environmental consequences of CO2-climate interac 
tions: The need for integrated resource analysis. . Cushman, 
R.M. (Oak Ridge National Lab., TN (USA)); Waterhouse, J.C.; 
Farrell, M.P. Proceedings, Annual Meeting, Air Pollution Control As- 
sociation (USA), 1: 1-15 (1987). DOE Contract ACO05-840R21400. 
(CONF-870695—: 80. annual meeting of the Air Pollution Control 
Association, New York, NY (USA), 21-26 Jun 1987). 

Technical Paper 87-5.3. 

The authors discuss how it is necessary to construct integrated 
regional resource analysis models to anticipate the consequences 
of increasing atmospheric concentrations of carbon dioxide on im- 
portant natural resources and societal activities. The needed 
integration must account for effects of both the carbon dioxide con- 
centration itself and of the CO,-induced climatic change, and 
interactions among resources. Most likely, existing models devel- 
oped for separate resources will be linked together; in some cases, 
models will be developed specifically for this purpose. When mod- 
els are linked together, it will be critical that they be compatible 
with the output from state-of-the-art climate models, and compati- 
ble with each other, in terms of spatial and temporal resolution and 
input/output variables. 


17915 Potential economic impacts of air pollution on 
stumpage and primary wood product markets in the United 
States. Callaway, J.M. (Pacific Northwest Lab., Richland, WA 
(USA)); Darwin, R.F.; Nesse, R.J. Proceedings, Annual Meeting, 
Air Pollution Control Association (USA), 6: 1-20 (1987). DOE Con- 
tract ACO6-76RL01830. (CONF-870695-: 80. annual meeting of 
the Air Pollution Control Association, New York, NY (USA), 21-26 
Jun 1987). 

Technical Paper 87-92.2. 

The objectives of this paper are to describe the methodological 
framework that was developed for the National Acid Precipitation 
Program (NAPAP) to assess the economic impacts of air pollution- 
induced reductions in forest growth in the eastern United States 
and to present the results of that analysis, prepared for the 1985 
Damage Assessment. The paper provides background information 
about NAPAP and the goals of the 1985 Damage Assessment; it 
presents evidence for concern about possible slowdowns in forest 
growth in the eastern United States; and it shows how standard 
willingness-to-pay principles can be used to place monetary values 
on the damages caused by air pollution. It describes the method- 
ological framework and simulations that were developed to assess 
the economic impacts of simulated reductions in forest growth and 





presents the results of these simulations. The findings of this study 
are summarized. 


17916 Energy and future climate forcing. Edmonds, J.A. 
(Battelle Pacific Northwest Lab., Richland, WA (USA)); Scott, M.J. 
Proceedings, Annual Meeting, Air Pollution Control Association 
(USA), 1: 1-16 (1987). DOE Contract ACO6-76RL01830. (CONF- 
870695-: 80. annual meeting of the Air Pollution Control 
Association, New York, NY (USA), 21-26 Jun 1987). 

Technical Paper 87-5.6. 

The greenhouse issue is a term used to refer to a physical phe- 
nomenon in which the presence of radiatively active gases in the 
atmosphere absorb infrared radiation escaping into space and 
thereby warm the surface of the earth. In the absence of green- 
house gases such as carbon dioxide (CO2), water vapor (H2O), 
ozone (O3), methane (CH,), and nitrous oxide (N2O), the earth’s 
average surface temperature would be approximately zero degrees 
Fahrenheit rather than the 60 degrees F. that we observe. The for- 
mulation of appropriate policy options to address the greenhouse 
issue depend on the accumulation of reliable information in four 
domains: emissions, atmospheric composition, climate, and conse- 
quences. The purpose of this paper is to discuss the current state 
of knowledge in the area of emissions. 


17917 Participant evaluation results for two indoor air qual- 
ity studies. Hawthorne, A.R. (Oak Ridge National Lab., TN 
(USA)); Dudney, C.S.; Cohen, M.A.; Spengler, J.D. Proceedings, 
Annual Meeting, Air Pollution Contro/ Association (USA), 5: 1-9 
(1987). DOE Contract AC05-840R21400. (CONF-870695-—: 80. an- 
nual meeting of the Air Pollution Control Association, New York, 
NY (USA), 21-26 Jun 1987). 

Technical Paper 87-83.2. 

Field studies of pollutant concentrations, housing characteristics, 
and occupant behavior in occupied houses provide researchers 
with the best current estimates of indoor air quality in the residen- 
tial environment. Information obtained from comprehensive 
muttipolilutant studies is quite valuable in assessing potential 
exposure to indoor pollutants. These studies require substantial re- 
sources to implement and are frequently sponsored by multiple 
organizations. A major goal of researchers is to maximize the infor- 
mation obtained from a particular study by performing as many 
measurements and characterizations as possible without adverse 
homeowner response. Two major indoor air quality field studies in- 
volving extensive indoor air quality characterizations were recently 
conducted by staff of the Oak Ridge National Laboratory (ORNL). 
Following completion of the field phase of these studies, a partici- 
pant evaluation survey was sent to all participants requesting their 
feedback on various aspects of the study. Results of these surveys 
are discussed. 


17918 Radon and formaldehyde concentrations as a func 
tion of ventilation rates in new residential buildings in the 
Northwest. Harris, J. (Bonneville Power Administration, Portland, 
OR (USA)). Proceedings, Annual Meeting, Air Pollution Control! As- 
sociation (USA), 5: 1-12 (1987). (CONF-870695—: 80. annual 
meeting of the Air Pollution Control Association, New York, NY 
(USA), 21-26 Jun 1987). 

Technical Paper 87-82A.3. 

in this paper radon and formaldehyde measurements for 420 
residential buildings built to energy efficient standards and approxi- 
mately 400 built to conventional levels of efficiency are compared 
with measured ventilation rates. Radon measurements were taken 
for both 3 and 12 month periods using passive detectors. 
Formaldehyde measurements were taken over a one week period 
during the heating season using a passive detector. A subset of 
houses were monitored two consecutive heating seasons a year 
apart. Ventilation measurements were taken using the perfluorocar- 
bon tracer gas technique and estimated using fan pressurization 
tests and the LBL infiltration model. Results indicate a very poor 
correlation between air change rates predicted by either method 
and measured pollutant concentrations. Least squares linear 
regressions were performed on the data to explain pollutant con- 
centrations as a function of air change rate. Regression results 
indicate no correlation coefficient over 0.032. Tests of significance 
indicate that the air change rate is a statistically significant variable 
in determining radon but not formaldehyde concentrations. 
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17919 Annual elemental input/output estimates for two 
forested watersheds in eastern Tennessee. Kelly, J.M. 
(Tennessee Valley Authority, Oak Ridge (USA)). Journal of Envi- 
ronmental Quality (USA), 17(3): 463-468 (1988). 

Atmospheric inputs of SO*-4, NO-4, NH*,, Ca**, Mg**, Nat, 
and H* via wet and dry deposition were compared to stream water 
outputs at two study sites, Camp Branch and Cross Creek, during 
the period 1978 to 1983. The Cross Creek site is located 19 km 
from a major coal-fired point source and has been subjected to ap- 
proximately 30 yr of elevated atmospheric input while Camp 
Branch is located in an area removed from the possible local influ- 
ences of a major point source. 


17920 Chernobyl source term, atmospheric dispersion, and 
dose estimation. Gudiksen, P.H. (Lawrence Livermore National 
Lab., CA (USA)); Harvey, T.F.; Lange, R. Health Physics (USA), 
57(5): 697-706 (Nov 1989). 

The Chernobyl source term available for long-range transport 
was estimated by integration of radiological measurements with at- 
mospheric dispersion modeling and by reactor core radionuclide 
inventory estimation in conjunction with WASH-1400 release frac- 
tions associated with specific chemical groups. These analyses 
indicated that essentially all of the noble gases, 60% of the ra- 
dioiodines, 40% of the radiocesium, 10% of the tellurium, and 
about 1% or less of the more refractory elements were released. 
Atmospheric dispersion modeling of the radioactive cloud over the 
Northern Hemisphere revealed that the cloud became segmented 
during the first day, with the lower section heading toward Scandi- 
navia and the upper part heading in a southeasterly direction with 
subsequent transport across Asia to Japan, the North Pacific, and 
the west coast of North America. The inhalation doses due to di- 
rect cloud exposure were estimated to exceed 10 mGy near the 
Chernobyl area, to range between 0.1 and 0.001 mGy within most 
of Europe, and to be generally less than 0.00001 mGy within the 
United States. The Chernobyl source term was several orders of 
magnitude greater than those associated with the Windscale and 
TMI reactor accidents. However, the 137Cs from the Chernobyl 
event is about 6% of that released by the U.S. and U.S.S.R. atmo- 
spheric nuclear weapon tests, while the 131! and 90Sr released by 
the Chernobyl accident was only about 0.1% of that released by 
the weapon tests. 


17921 Measuring biosphere-atmosphere exchanges of bio- 
logically related gases with micrometeorological methods. 
Baldocchi, D.D. (National Oceanic and Atmospheric Administration, 
Oak Ridge, TN (USA)); Hicks, B.B.; Meyers, T.P. Ecology (USA), 
69(5): 1331-1340 (Oct 1988). 

Ecologists are expected to play an important role in future stud- 
ies of the biosphere/atmosphere exchange of materials associated 
with the major biogeochemical cycles and climate. Most studies of 
material exchange reported in the ecological literature have relied 
on chamber techniques. Micrometeorological techniques provide an 
alternative means of measuring these exchange rates and are ex- 
pected to be used more often in future ecological studies, since 
they have many advantages over the chamber techniques. In this 
article we will provide an overview of micrometeorological theory 
and the different micrometeorological techniques available to make 
flux measurements. 
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Refer also to citation(s) 16003, 16044, 16067, 16082, 16173, 
16178, 16179, 16180, 16208, 16218, 16697, 16728, 16735, 16739, 
16741, 16775, 16953, 17657, 17847, 17918, 17987, 17988, 18015, 
18016, 18019, 18155, 18712 


17922 (AECL-9074) Radiation-dose c ces of acid 
rain. Sheppard, S.C.; Sheppard, M.1.; Mitchell, J.H. Atomic Energy 
of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Re- 
search Establishment. 1987. 45p. Order Number DE90614387. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS. 

Acid rain causes accelerated mobilization of many materials in 
soils. Natural and anthropogenic radionuclides, especially Ra and 
Cs, are among these materials. Generally, a decrease in soil pH 
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by 1 unit will cause increases in mobility and plant uptake by fac- 
tors of 2 to 7. Several simulation models were tested with most 
emphasis on an atmospherically driven soil model that predicts wa- 
ter and nuclide flow through a soil profile. We modelled a typical, 
acid rain sensitive soil using meterological data from Geraldton, 
Ontario. The results, within the range of effects on the soil ex- 
pected from acidification, showed direct proportionality between the 
mobility of the nuclides and dose. Based on the literature available, 
a decrease in pH of 1 unit may increase the mobility of Ra and Cs 
by a factor or 2 or more. This will lead to increases in plant uptake 
and ultimate dose to man of about the same extent. 


17923 (AERE-R-13517) Radiological protection research 
1989: Annual report. Wade, B. UKAEA Harwell Lab. (UK). 23 Jun 
1989. 166p. Available from H.M. Stationery Office, London, price 
Pound 23.50. Available from H.M. Stationery Office, London, price 
Pound 23.50. 

This annual report for the year to 31 March 1989 is structured 
into four broad scientific fields: research on radiation effects in 
man, animals and cell cultures; the development of techniques of 
radiation dosimetry and the estimation of dose from measurable 
parameters; the study of environmental radioactivity at specific 
sites, the mechanisms of radionuclide migration in the environment 
and the development of associated measurement techniques; and 
investigations relating to accidental dispersion of radioactivity, in 
the atmospheric, urban and rural environment with associated 
dosimetry requirements. This research involves over a hundred 
separate projects, carried out mainly at Harwell Laboratory but with 
a substantial contribution from AEE Winfrith, the Safety and Relia- 
bility Directorate at Culcheth and Culham Laboratory and important 
contributions from other organisations. (author). 


17924 (ANL/EAIS/TM-5) Chemical Stockpile Disposal Pro- 
gram: Review and comment on the phase 1 environmental 
report for the Anniston Army Depot, Anniston, Alabama. 
Krummel, J.R.; Policastro, A.J.; Olshansky, S.J.; McGinnis, L.D. Ar- 
gonne National Lab., IL (USA). Environmental Assessment and 
Information Sciences Div. Dec 1989. 19p. Sponsored by U.S. De- 
partment of Defense. DOE Contract W-31109-ENG-38. Order 
Number DE90006855. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The US Army has prepared the Phase 1 report for the Anniston 
Army Depot (ANAD), Anniston, Alabama. The report contains infor- 
mation on human health and safety, environmental resources, and 
emergency response that is specific to the area around ANAD. The 
stated objectives of that report are to determine whether new data 
presented in the Phase 1 report would result in the rejection of on- 
site disposal at ANAD as the environmentally preferred alternative 
and whether the new data indicate the presence of significant envi- 
ronmental resources that could be affected by the implementation 
of on-site disposal at ANAD. The US army decided that the Phase 
1 report for ANAD should be independently reviewed. Presented in 
this document are the results of that review, which was conducted 
by research staff members at Argonne National Laboratory. This 
independent review evaluates whether the new site-specific data 
presented in the Phase 1 report would alter the decision in favor of 
on-site disposal and whether the recommendations for the scope 
and content of the site-specific study are adequate. 12 refs., 3 
figs., 1 tab. 


17925 (ARL/TR-081) Tietkens Plain karst - Maralinga. 
James, J.M. (Sydney Univ. (Australia). School of Chemistry); 
Williams, G.A. Australian Radiation Lab., Melbourne (Australia). 
Sep 1988. 37p. Order Number DE90614190. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The Tietkens Plain karst is located to the north of Maralinga vil- 
lage which is on the crest of the Ooldea Range on the north and 
east margin of the Nullarbor Plain in western South Australia. The 
geology of the carbonate rocks in the Maralinga area is sum- 
marised. On Tietkens Plain from 1955 to 1963 nuclear weapons 
tests dispersed radioactive materials over the Maralinga area. Six 
nuclear devices were detonated in the air and one was exploded a 
few metres below the surface. The effect such explosions have on 
the karst and the possible rate of recovery of its surface are dis- 
cussed. This report is the record of a visit to the Maralinga area 
from the 15th -21st November 1986 which involved an inspection 


324 ERA Vol. 15, No. 7 


of the karst surface together with collection of water, soil and rock 
samples. Results of the measurements made in order to assess 
water quality and water contamination by radioactive nuclides are 
presented. The implications arising from the presence of radioac- 
tive materials on the surface and the possibility of their entering 
and contaminating the groundwater in the area are discussed in 
the context of the chemistry of uranium and plutonium. The poten- 
tial for transmission of contaminants through groundwater conduits 
and aquifers in the dolomite is discussed. Evidence is produced to 
show that the caves of the Nullabor Plain are not contaminated at 
present and are unlikely to be so in the future. 21 refs., 2 figs. 3 
tabs., ills. 


17926 (DOE/ER/60585-T1) Limiting factors and microbial 
organometallic transformations in anaerobic subsurface envi- 
ronments: Final report, 1 March 1987-30 September 1989. 
Klein, D.A. Colorado State Univ., Fort Collins, CO (USA). Dec 
1989. 32p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO2-87ER60585. Order Number DE90007158. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Microbial communities from subsurface materials were analyzed 
for microbial community-particle size relationships, effects of ar- 
senic and mercury compounds on microbial community structure, 
and limiting factors influencing mercury volatilization under aerobic 
and anaerobic conditions. The microbial communities showed 
strong relationships to particle size and size distribution. Major 
differences were found in relation to aerobic and anaerobic popula- 
tions and for aerobic populations between the largest and smallest 
fractions. Under aerobic conditions, a significant increase in low 
nutrient responsive microbes occurred. After exposure to four metal 
compounds (phenylimercuric acetate (PMA), mercuric chloride 
(HgClz), phenylarsonic acid (PAA), and sodium arsenate 
(NazgAsO,4)) major changes in populations occurred. Previous expo- 
sure to these metals increased the aerobic and anaerobic 
populations of GS-9, indicating an adaptive response. In GS-20, 
previous exposure to all four compounds caused a decrease in 
both the aerobic and anaerobic populations. The effect was most 
pronounced in sediments treated with PMA or HgClo. Limiting nutri- 
tional factors for the volatilization of mercury under aerobic and 
anaerobic conditions were identified in control and PMA impacted 
samples from GS-9 and GS-20. 


17927 (DOE-RW-89.045) Monitoring of the general popule- 
tion with an installed whole body counter at West Cumberland 
Hospital, Whitehaven. Boddy, K. (Northern Regional Health Au- 
thority (UK). Regional Medical Physics Dept.); Francis, R.A.; 
Fenwick, J.D.; McKenzie, A.L. Department of the Environment, 
London (UK). Mar 1989. 33p. Contract PECD-7/9/340. Order Num- 
ber DE90616092. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Body radioactivity in the general public has been measured in 
395 volunteers in the Whitehaven area, using a whole-body moni- 
tor at West Cumberland Hospital. Between October 1986 and 
October 1987, estimates of total body radiocaesium in 240 volun- 
teers ranged from below detection level to 1844 Bq with a mean of 
415 Bq. From October 1987 until May 1988, a further 155 volun- 
teers were monitored, and radiation levels ranged from 34 Bq to 
685 Ba, with a mean of 257 Ba. In all volunteers, the ratio of body 
radiocaesium to body potassium, was well below unity. The aver- 
age ratio of caesium-137 to caesium-134 from October 1987 to 
May 1988 was 3.28, corresponding to a ratio of 1.99 at the date of 
Chernobyl accident. This is consistent with a Chernobyl origin as 
the primary source for the radiocaesium. There were discernible, 
but not marked, trends of increasing body radiocaesium with milk 
and meat/fish consumption. 


17928 (DOE-RW-89.064) National survey of human body 
radioactivity measured by a mobile whole-body counter and 
installed whole-body counters. Boddy, K. (Northern Regional 
Health Authority (UK). Regional Medical Physics Dept.); Fenwick, 
J.D.; McKenzie, A.L. Department of the Environment, London (UK). 
May 1989. 80p. Contract PECD-7/9/345. Order Number 
DE90616093. Available from NTIS (US Sales Only), PC AO5/MF 
A01 - OSTI; INIS. 

Body radioactivity in the general public has been measured in 
2339 volunteers throughout the U.K. A mobile whole-body monitor 





visited collaborating medical physics departments and data were 
also contributed by medical physics departments possessing in- 
stalled counters. Levels of body radiocesium ranged from below 
detection level to 4149 Bq. Radiocesium levels were normalised by 
dividing by the content of natural body potassium-40. In all cases, 
the dose rate to the body from radiocaesium was less than that 
from potassium-40. Radiocesium levels were 2-3 times higher in 
northwest England, Scotland and N. Wales than the rest of the 
country, but this factor is much less than the variation in deposition 
of Chernoby! radiocesium. This discrepancy may be accounted for 
by the nationwide distribution of foodstuffs. At all sites where volun- 
teers were monitored, the ratio of cesium-137/cesium-134 was 
consistent with a radiocesium intake attributable primarily to fallout 
from the Chernobyl fire. 


17929 (EPS—3/HA/1) Environmental monitoring program 
design for uranium refining and conversion operations. Senes 
Consultants, Willowdale, ON (Canada). Aug 1984. 100p. Order 
Number DE90614189. Available from NTIS (US Sales Only), PC 
AO5/MF A01 - OSTI; INIS. 

The objective of this study was to develop recommendations for 
the design of environmental monitoring programs at Canadian ura- 
nium refining and conversion operations. In order to develop 
monitoring priorities, chemical and radioactive releases to the air 
and water were developed for reference uranium refining and 
conversion facilities. The relative significance of the radioactive re- 
leases was evaluated through a pathways analysis which estimated 
dose to individual members of the critical receptor group. The ef- 
fects of chemical releases to the environment were assessed by 
comparing predicted air and water contaminant levels to appropri- 
ate standards or guidelines. For the reference facilities studied, the 
analysis suggested that environmental effects are likely to be domi- 
nated by airborne release of both radioactive and nonradioactive 
contaminants. Uranium was found to be the most important ra- 
dicactive species released to the air and can serve as an overall 
indicator of radiological impacts for any of the plants considered. 
The most important nonradioactive air emission was found to be 
fluoride (as hydrogen fluoride) from the uranium hexafluoride pliant. 
For the uranium trioxide and uranium dioxide plants, air emissions 
of oxides of nitrogen were considered to be most important. The 
study recommendations for the design of an environmental moni- 
toring program are based on consideration of those factors most 
likely to affect local air and water quality, and human radiation ex- 
posure. Site- and facility-specific factors will affect monitoring 
program design and the selection of components such as sampling 
media, locations and frequency, and analytical methods. 


17930 (HAZ—-CE02856) Haztech Canada Edmonton ‘89: En- 
vironmental control/hazardous waste management conference 
proceedings. Haztech Canada, Edmonton, AB (Canada). 1989. 
435p. (CONF-8910339-: Haztech Canada Edmonton ‘89: envi- 
ronmental controVhazardous waste management conference, 
Edmonton (Canada), 18-19 Oct 1989; CE-02856). Available from 
Haztech Canada, 4936-87th St., no. 26, Edmonton, AB, CAN T6E 
5WS. Prices: $50.00 CAN. 

. This conference was called to discuss technological issues re- 
lated to the management of hazardous materials. Major topics 
covered included: emergency response to hazardous material re- 
leases; transportation of dangerous goods, treatment and disposal 
of hazardous materials; health and safety issues; site remediation; 
waste minimization and recycling; environmental research and pro- 
tection needs; problems of handling and disposal of hazardous 
materials by small quantity generators and the awareness of the 
media and public to hazardous material control issues. Separate 
abstracts have been prepared for 13 papers. 


17931  (INIS-GB-222) ™Cs and '5’Cs activity in vegetation 
of North Yorkshire in January 1988. Howard, B.J.; Beresford, 
N.A.; Nelson, W.A. Merlewood Research Station, Grange-over- 
Sands (UK). Inst. of Terrestrial Ecology. Mar 1988. 15p. Project 
TFS-T07007C1;MAFF-N494. Order Number DE90616097. Avail- 
able from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS. 
Grassy vegetation and/or heather were sampled from 256 sites 
in North Yorkshire during January 1988. Few of the grass samples 
had '°7Cs activity concentrations greater than 340 Bq Kg~' dry 
weight. In contrast 58% of the heather samples had '5’Cs activity 
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concentrations exceeding 500 Bq kg—' dry weight suggesting a 
comparatively high uptake of radiocesium by heather compared 
with grasses. Most of the heathers with comparatively high radioce- 
sium activities were from an area north of Settle which received 
high rainfall during the passage of the Chernobyl cloud. The 
134Cs:137Cs ratio of these samples from outside this area was 
characteristic of the Chernobyl fallout. Heather samples from out- 
side this area had 'Cs:'57 ratios which indicated that a significant 
proportion of their '57Cs content originated from before the Cher- 
nobyl accident. 


17932 (INIS-mf-—11574, pp. 72) Mixing processes and iso- 
topic compositions of C and O in kimberlites of Yakutia. 
Dneprovskaya, L.V. (AN SSSR, Irkutsk (USSR). Sibirskij Inst. 
Zemnogo Magnetizma lonosfery i Rasprostraneniya Radiovoin 
(USSR)); Brandt, S.B. Bergakademie, Freiberg (German Demo- 
cratic Republic). 1989. (CONF-8809444—-: Freiberg isotope 
colloquium, Freiberg (German Democratic Republic), 6-10 Sep 
1988). In Synopses of the Freiberg 1988 isotope colloquium. Or- 
der Number DE90615634. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. KIMBERLITES/isotope ratio; 
CARBON 13; CARBONATES; KIMBERLITES; OXYGEN 18; 
STRONTIUM 86; STRONTIUM 87 


17833 (INIS-mf—11574, pp. 67) Oxygen-18 speleothems and 
its paleeoclimatic significance -some remarks. Dulinski, M. (in- 


stitute of Physics and Nuclear Techniques, Cracow (Poland)). 
Bergakademie, Freiberg (German Democratic Republic). 1989. 
(CONF-8809444—: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. CALCIUM CARBONATES/ 
isotope ratio; CARBON 13; OXYGEN 18 


17934 (INIS-mf—11574, pp. 73-74) deltaD, *C and delta’®O 
in ultramafic peridotites and ultramafic cumulates from Sleza 
ophiolite complex, SW Poland. Jedrysek, M.O. (Uniwersytet Marii 
Curie-Sklodowskiej, Lublin (Poland). Inst. Fizyki); Halas, S. 
Bergakademie, Freiberg (German Democratic Republic). 1989. 
(CONF-8809444—: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. PERIDOTITES/radioactivity; 
CARBON 13; DEUTERIUM; OXYGEN 18; PERIDOTITES; RA- 
DIOACTIVITY 


17935 = (INIS-mf-11574, pp. 76) 0 and *S isotopes in the 
processes of mantle amorphization. Ustinov, V.|.; Grinenko, 
V.A.; Specius, Z.V. Bergakademie, Freiberg (German Democratic 
Republic). 1989. (CONF-8809444—: Freiberg isotope colloquium, 
Freiberg (German Democratic Republic), 6-10 Sep 1988). In Syn- 
opses of the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. MINERALS/oxygen 18; MINER- 
ALS/sulfur 34; AMORPHOUS STATE; EARTH MANTLE; 
GARNETS; ISOTOPE RATIO; MINERALS; SULFIDES 


17836 (INIS-mf—11574, pp. 75) Juvenile helium in ancient 
rocks. Sharkov, |.V. (Academy of Sciences of the USSR, Apatite, 
Kola Department. Inst. of Geology (USSR)). Bergakademie, 
Freiberg (German Democratic Republic). 1989. (CONF-8809444—: 
Freiberg isotope colloquium, Freiberg (German Democratic Repub- 
lic), 6-10 Sep 1988). In Synopses of the Freiberg 1988 isotope 
colloquium. Order Number DE90615634. Available from NTIS (US 
Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. ROCKS/helium 3; ROCKS/ 
helium 4; ISOTOPE RATIO; MINERALS; ORES; ROCKS 


17937 (INIS-mf—11574, pp. 82) Carbon isotopically difteren- 
tlated organic substances in Zechstein carbonate. Maass, |. 
(Akademie der Wissenschaften der DDR, Leipzig (German 
Democratic Republic). Zentralinstitut fuer Isotopen- und Strahlen- 
forschung); Thomaser, P. Bergakademie, Freiberg (German 
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Democratic Republic). 1989. (in German). (CONF-8809444—: 
Freiberg isotope colloquium, Freiberg (German Democratic Repub- 
lic), 6-10 Sep 1988). In Synopses of the Freiberg 1988 isotope 
colloquium. Order Number DE90615634. Available from NTIS (US 
Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Poster presentation. CARBON 13/isotope ratio; CARBONATES; 
FUEL GAS 


17938 (INIS-mf-11574, pp. 84-85) Isotopic investigation of 
barite concretions from the Yasov native sulphur deposit. 
Mamchur, G.P. (AN Ukrainskoj SSR, Lvov (Ukrainian SSR). Inst. 
Geologii i Geokhimii Goryuchikh Iskopaemykh); Gasphar, S.G.; 
Krouse, H.R. Bergakademie, Freiberg (German Democratic Repub- 
lic). 1989. (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Poster presentation. BARITE/oxygen 18; BARITE/sulfur 34; 
OXYGEN 18/isotope ratio; SULFUR 34/isotope ratio; BARITE; 
CALCITE; LIMESTONE; SULFUR 


17839 (INIS-mf-11574, pp. 98-99) Isotopic and geochemical 
investigations of processes of the common formation of gas 
hydrates and authigenic carbonates in sediments of the Sea of 
Okhotsk. Esikov, A.D.; Paschkina, V.|. Bergakademie, Freiberg 
(German Democratic Republic). 1989. (In Russian). (CONF- 
8809444—: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Poster presentation. CARBON 13/isotope ratio; OXYGEN 18/ 
isotope ratio; CARBONATES; GEOCHEMISTRY; METHANE 


17940 (INIS-mf-11574, pp. 6-8) Isotopic and geochemical 
and trace chemical indications of the formation of alkaline 
basaltic magmas in the earth mantle. Wedepohl, K.H. (Goettin- 
gen Univ. (Germany, F.R.). Geochemisches Inst.). Bergakademie, 
Freiberg (German Democratic Republic). 1989. (in German). 
(CONF-8809444—: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. IGNEOUS ROCKS/ 
geochemistry; EARTH MANTLE; GEOCHEMISTRY; ISOTOPE RA- 
TIO; OXYGEN 18; STRONTIUM 86; STRONTIUM 87; TRACE 
AMOUNTS 


17941 (INIS-mf-11574, pp. 17) Isotopic (C,N,O) investige- 
tions of copper shale sections of various facies position. 
Hammer, J. (Greifswald Univ. (German Democratic Republic)); 
Junge, F.; Stiebl, G. Bergakademie, Freiberg (German Democratic 
Republic). 1989. (CONF-8809444—: Freiberg isotope colloquium, 
Freiberg (German Democratic Republic), 6-10 Sep 1988). in Syn- 
opses of the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. COPPER/geochemistry; CAR- 
BON 13; COPPER; GEOCHEMISTRY; NITROGEN 15; OXYGEN 
18 


17942 = (INIS-mf-11574, pp. 18-19) Isotopic composition of 
carbonates from the Zechstein copper-bearing shale/ 
Kupfterschiefer/trom Poland. Zbigniew, S. (Uniwersytet Jagiellon- 
ski, Cracow (Poland)); Halas, S. Bergakademie, Freiberg (German 
Democratic Republic). 1989. (CONF-8809444—: Freiberg isotope 
colloquium, Freiberg (German Democratic Republic), 6-10 Sep 
1988). In Synopses of the Freiberg 1988 isotope colloquium. Or- 
der Number DE90615634. Available from NTIS (US Sales Only), 
PC AOG/MF A01 - OSTI; INIS. 

Published in summary form only. CARBONATES/x-ray diffraction; 
CARBON 13; CARBONATES; COPPER; ISOTOPE RATIO; OXY- 
GEN 18 


17943 (INIS-mf—11574, pp. 47) Thermodynamic correlations 


between isotope ratios and element abundance in individual 
geological samples. Christoph, G. (Akademie der Wissenschaften 
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der DDR, Leipzig (German Democratic Republic). Zentralinstitut 
fuer Isotopen- und Strahlenforschung). Bergakademie, Freiberg 
(German Democratic Republic). 1989. (in German). (CONF- 
8809444-: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 
Published in summary form only. GEOLOGY/thermodynamic 
properties; DISTRIBUTION; ELEMENTS; GEOLOGY; ISOTOPES 


17944 (INIS-mf—11574, pp. 100) Results of isotopic investi- 
gations of thermal waters from the Baikal rift zone. Jordan, H. 
(Bergakademie, Freiberg (German Democratic Republic)); Ullrich, 
H.; Hebert, D.; Pinneker, E.V.; Stepanov, V.M.; Boettcher, S. 
Bergakademie, Freiberg (German Democratic Republic). 1989. (in 
German). (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
AO1i - OSTI; INIS. 

Poster presentation. DEUTERIUM/isotope ratio; OXYGEN 18/ 
isotope ratio; DEUTERIUM; TRITIUM; WATER 


17945 (INIS-mf-11574, pp. 102) Isotopic and hydrologic 
methods applied to day falis in the area of the large-scale 
open cut at Espenhain (GDR). Kurze, W. (Akademie der Wis- 
senschaften der DDR, Leipzig (German Democratic Republic). 
Zentralinstitut fuer Isotopen- und Strahlenforschung); Scheffler, U. 
Bergakademie, Freiberg (German Democratic Republic). 1989. (In 
German). (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC A06/MF 
AO1 - OSTI; INIS. 

Poster presentation. CARBON 13/radionuclide migration; DEU- 
TERIUMrradionuclide migration; TRITIUM/radionuclide migration; 
DEUTERIUM; HYDROLOGY; LIGNITE; TRITIUM 


17946 (INIS-mf-11574, pp. 105) %C measurements at 
Holocene travertines of the Barrandium. Silar, J. (Kariova Univ., 
Prague (Czechoslovakia)); Jilek, P.; Melkova, J.; Tvrdikova, H. 
Bergakademie, Freiberg (German Democratic Republic). 1989. (in 
German). (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Poster presentation. LIMESTONE/carbon 13; LIMESTONE/ 
carbon 14; GROUND WATER; HYDROLOGY; LIMESTONE 


17947 


(INIS-mf—11577, pp. 39) Measurement of 2?Rn diftu- 
sion in porous concrete. Mrnustik, J. (Vyzkumny Ustav 


Stavebnich Hmot, Brno (Czechoslovakia)); Kominek, A. 
Ceskoslovenska Spektroskopicka Spolecnost, Prague (Czechoslo- 
vakia). May 1989. (in Czech). (CONF-8905276-: IAA ‘89: 
conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. CONCRETES/radon 222; 
RADON 222/diffusion; BUILDINGS; CONCRETES; HUMAN POPU- 
LATIONS; POROUS MATERIALS; RADIATION HAZARDS; 
DIFFUSION 


17948 (INIS-mf—11577, pp. 40) Stationary sensor of emane- 
tion in mine air - calculations of time dependence of alpha and 
beta decays. Bouda, T. (Ceskoslovensky Uranovy Prumysl, Straz 
pod Ralskem (Czechoslovakia). Ustredni Laboratore). Ceskosioven- 
ska Spektroskopicka Spolecnost, Prague (Czechoslovakia). May 
1989. (in Czech). (CONF-8905276—-: IAA '89: conference on in- 
strumental activation analysis, Klucenice (Czechoslovakia), 15-19 
May 1989). In Conference on instrumental activation analysis - IAA 
89: Abstracts of papers. Order Number DE90615661. Available 
from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 





Published in summary form only. ALPHA DECAY/time depen- 
dence; EMANOMETERS/mines; AIR; BETA DECAY; DAUGHTER 
PRODUCTS; EMANOMETERS; MINES; R CODES; RADON 222 


17949 (INIS-mf-11593) The determination of environmental 

levels of uranium and thorium series isotopes and '°’Cs in 
aquatic and terrestrial samples. Wilkinson, P. (Dept. of Fisheries 
and Oceans, Winnipeg, MB (Canada). Freshwater Institute). De- 
partment of Fisheries and Oceans, Ottawa, ON (Canada). 1985. 
56p. Order Number DE90614389. Available from NTIS (US Sales 
Only), PC AO4/MF A01 - OSTI; INIS. 

Special publication of Fisheries and Aquatic Sciences 78. 

This publication details the analytical methods used at the Fresh- 
water Institute for the radiochemical analysis of aquatic and 
terrestrial samples. Sample collection methods are described with 
emphasis on water sampling. A detailed 'Calculations’ section con- 
tains the mathematical formulae used to determine the absolute 
activity of each isotope analyzed. 25 refs. 


17950 (IVO-B—06/89) Polyaromatic hydrocarbons and 
heavy metals in coal and peat combustion. Aittola, J.P. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland)); Remo, S. Imatran 
Voima Oy (IVO), Helsinki (Finland). Oct 1989. 108p. (In Finnish). 
Order Number DE90748452. Available from NTIS (US Sales Only), 
PC AOG/MF A01. 

This study was carried out as a literature study, the aim of which 
was to collect the present information on polyaromatic organic 
compounds (POM) and heavy metals in coal- and peat combus- 
tion. The main objective was to map out the environmental effects 
of these emissions. This report will evaluate the effects of the most 
important POM-compounds and heavy metals on humans and the 
environment during coal- and peat combustion and flue gas emis- 
sions. Furthermore, the possible health risks caused by them will 
be considered. It is difficult to analyse the POM-compounds be- 
cause of the great number of the different compounds. Thus it is 
also difficult to compare different studies, since they seldom study 
the same compound groups. In addition, the compound measure- 
ments are demanding and difficult, which affects the reliability of 
the results. So far there are divergent opinions about the effects of 
the POM-compounds, e.g. on human health. Researchers also dis- 
agree on the fact whether the effects of this great number of 
compound groups can be evaluated on the basis of some individ- 
ual component like bentso(a)pyren (BaP). The POM-emissions of 
large power plants are not problematic due to efficient combustion, 
as well as to accurate adjustment and automatics. The problem 
with the evaluations of the effects of heavy metals discharged in 
the emissions is the insufficient information available on their be- 
haviour and transition into the environment. 


17951 (JINR—18-88-712) Emanation studies in the oll- 
bearing area of the Kum-Dag and Kobek upheavals. 
Ishankuliev, Dzh. (AN Turkmenskoj SSR, Ashkhabad (USSR). Inst. 
Sejsmologii); Ashirov, T.A.; Niyazov, A.M.; Ishankuliev, G.A.; 

Tret'yakova, S.P.; Merkina, KL: Dzholos, LV. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Reactions. 1988. 
6p. (In Russian). Order Number DE90614217. Available from NTIS 
(US Sales Only), PC AO2/MF A01 - OSTI; INIS. 

Profile emanation surveying using track detectors was carried 
out in the region of oil and gas deposits of West Turkmenistan and 
the Kobek upheaval, for the purpose of measuring the sensitivity of 
the radiometric method. A decrease in the radon concentration was 
observed in the subsoil atmosphere of the Kum-Dag and Kobek 
upheavals. This agrees with the results of gammaz-field measure- 
ments in the regions surveyed. It is shown that the measurement 
of the radon fields of the subsoil atmosphere by track detectors is 
more sensitive than the radiometric method of gamma-surveying. 9 
refs.; 4 figs. 


17952 (MA-89-04770) Papers presented at the 32nd annual 
Manitoba Society of Soll Science meeting. Manitoba Agriculture, 
Winnipeg, MB (Canada). 1989. 322p. (CONF-8901181-: 32. an- 
nual Manitoba Society of Soil Science meeting, Winnipeg 
(Canada), 10-11 Jan 1989; MICROLOG-—89-04770). Available from 
PC Manitoba Agriculture, Publications Section, 411 York Ave., Win- 
nipeg, MB, CAN R38C 3M1; MF CANMET/TID, Energy, Mines and 
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Resources Canada, 555 Booth St. Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A meeting was held to examine various issues of soil science re- 
search, mainly relating to Manitoba and neighboring areas of 
Canada and the USA. Papers were presented on soil classification 
and interpretation, soil management, soil chemistry, and soil fertil- 
ity. A separate abstract has been prepared for one paper from this 
meeting. 


17953 (MA-89-04770, pp. 213-221) Environmental guide- 
lines for lead-in-soll contamination in Manitoba: A case study. 
Wotton, D.L. (Manitoba Dept. of Environment and 

Safety and Health, MB (Canada)); Phillips, S.F. Manitoba Agricul- 
ture, Winnipeg, MB (Canada). 1989. (CONF-8901181-: 32. annual 
Manitoba Society of Soil Science meeting, Winnipeg (Canada), 10- 
11 Jan 1989; MICROLOG-89-04770). In Papers presented at the 
32nd annual Manitoba Society of Soil Science meeting. Available 
from PC Manitoba Agriculture, Publications Section, 411 York Ave., 
Winnipeg, MB, CAN R3C 3M1; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The Environmental Management Division of the province of Man- 
itoba has been studying lead concentrations in urban soils of 
Manitoba since 1979. Extensive environmental sampling from 1979 
to 1981 in the Winnipeg area revealed elevated levels of lead-in- 
soil adjacent to major traffic arteries and in the vicinity of 3 
secondary lead smelters. In 1981 Manitoba Environment adopted a 
maximum a concentration of lead-in-soil of 2600 yo/g 
(3000=— 13%). This guideline was initially accepted as a Canadian 
standard by the Ontario Ministry of the Environment. The guideline 
served as an arbitrary criterion for unacceptable lead concentra- 
tions in sod and soil of residential areas or areas frequented by 
children. Soils with unacceptable levels, i.e. greater than or equal 
to 2600 ug/g, were recommended for removal and replacement. 
During the mid 1980s interest for lead in the environment height- 
ened as federal regulations moved toward banning leaded 
gasoline, and a number of extensive studies were undertaken. In 
1987 the Ontario Ministry of the Environment lowered its lead-in- 
soil guideline to 500 ug/g for selected residential areas and 1000 
ug/g for industrial sites. In 1988 Manitoba Environment similarly re- 
duced its lead-in-soil guideline in response to a site-specific lead 
contamination problem. A lead level of 500 g/g for residential and 
garden soils and 1000 ug/g for industrial areas were used to imple- 
ment a soil removal and replacement program in a rural community 
of southern Manitoba. 10 refs. 


17954 (ORNL/RASA-88/31) Results of the radiological sur- 
vey at 137 Maywood Avenue, Ma’ » New Jersey (MJ026). 
Foley, R.D.; Carrier, R.F. Oak Ridge National Lab., TN (USA). Dec 
1989. 11p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-840R21400. Order Number DE90006735. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally °°Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 137 Maywood Avenue, Maywood, New Jersey 
(MJ026), was conducted during 1987. 6 refs., 2 figs., 3 tabs. 


17955 (ORNL/RASA-88/45) Results of the radiological sur- 
vey at 3 Branca Court, Lodi, New Jersey (LJ038). Foley, R.D.; 
Floyd, L.M.; Carrier, R.F. Oak Ridge National Lab., TN (USA). Oct 
1989. 11p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
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AC05-840R21400. Order Number DE90006732. Available from 
NTIS, PC AOS/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally °*Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 3 Branca Court, Lodi, New Jersey (LJ038), was 
conducted during 1985 and 1986. 4 refs., 4 figs., 3 tabs. 


17956 (ORNL/RASA-88/46) Results of the radiological sur- 
vey at 5 Branca Court, Lodi, New Jersey (LJ039). Foley, R.D.; 
Floyd, L.M.; Carrier, R.F. Oak Ridge National Lab., TN (USA). Nov 
1989. 13p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-840R21400. Order Number DE90006745. Available from 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally 2*Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 5 Branca Court, Lodi, New Jersey (LJ039), was 
conducted during 1985 and 1986. 4 refs., 5 figs., 3 tabs. 


17957  (ORNL/RASA-88/64) Results of the radiological sur- 
vey at 105 Garibaldi Avenue, Lodi, New Jersey (LJ065). Foley, 
R.D.; Floyd, L.M.; Carrier, R.F. Oak Ridge National Lab., TN 
(USA). Nov 1989. 11p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-840R21400. Order Number DE90006734. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally =*Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 105 Garibaldi Avenue, Lodi, New Jersey 
(LJ065), was conducted during 1987. 4 refs., 4 figs., 3 tabs. 


17858 §(ORNL/RASA-88/73) Results of the radiological sur- 
vey at 48 Long Valley Road, Lodi, New Jersey (LJ085). Foley, 
R.D.; Floyd, L.M. Oak Ridge National Lab., TN (USA). Nov 1989. 
13p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
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AC05-840R21400. Order Number DE90006743. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally 5*Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 48 Long Valley Road, Lodi, New Jersey 
(LJ085), was conducted during 1988. 5 refs., 6 figs., 3 tabs. 


17959 (ORNL/RASA-88/74) Results of the radiological sur- 
vey at 104 Avenue E, Lodi, New Jersey (LJ086). Foley, R.D.; 
Floyd, L.M. Oak Ridge National Lab., TN (USA). Dec 1989. 9p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840R21400. Order Number DE90006742. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally °*Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 104 Avenue E, Lodi, New Jersey (LJ086), was 
conducted during 1988. 5 refs., 2 figs., 3 tabs. 


17960 (ORNL/RASA-88/75) Results of the radiological sur- 
vey at 15 John Street, Lodi, New Jersey (LJ087). Foley, R.D.; 
Floyd, L.M. Oak Ridge National Lab., TN (USA). Dec 1989. 11p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840R21400. Order Number DE90006738. Available from NTIS, PC 
AO3/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally 7°*Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 15 John Street, Lodi, New Jersey (LJ087), was 
conducted during 1988. 5 refs., 3 figs., 3 tabs. 


17961 (ORNL/RASA-88/76) Results of the radiological sur- 
vey at 17 John Street, Lodi, New Jersey. Foley, R.D.; Floyd, 
L.M. Oak Ridge National Lab., TN (USA). Dec 1989. 8p. 





Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840R21400. Order Number DE90006746. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally °*Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 17 John Street, Lodi, New Jersey (LJ088), was 
conducted during 1988. 5 refs., 2 figs., 3 tabs. 


17962 (ORNL/RASA-88/77) Results of the radiological sur- 
vey at Greg’s Auto Emporium, 60 State Highway 46, Lodi, New 

(LJ089). Foley, R.D.; Floyd, L.M. Oak Ridge National Lab., 
TN (USA). Nov 1989. 11p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract ACO05-840R21400. Order Number 
DE90006739. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally 2*Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, Greg's Auto Emporium, 60 State Highway 46, 
Lodi, New Jersey (LJ089), was conducted during 1988. 5 refs., 3 
figs., 3 tabs. 


17963 (ORNL/RASA-88/85) Results of the radiological sur- 
vey at 21 West Central Avenue, Maywood, New Jersey 
(MJ046). Foley, R.D.; Floyd, L.M. Oak Ridge National Lab., TN 
(USA). Nov 1989. 9p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-840R21400. Order Number DE90006747. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 21 West Central Avenue, Maywood, New Jersey 
(MJ046), was conducted during 1988. 5 refs., 2 figs., 3 tabs. 


17964 (ORNL/RASA-88/86) Results of the radiological sur- 
vey at 83 Belle Avenue, Maywood, New Jersey (MJ047). Foley, 
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R.D.; Floyd, L.M. Oak Ridge National Lab., TN (USA). Nov 1989. 
9p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC05- 
840R21400. Order Number DE90006744. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally °*Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 83 Belle Avenue, Maywood, New Jersey 
(MJ047), was conducted during 1988. 5 refs., 2 figs., 3 tabs. 


17965 (ORNL/RASA-88/87) Results of the radiological sur- 
vey at 112 Columbia Lane, Lodi, New Jersey (LJ068). Foley, 
R.D.; Floyd, L.M.; Carrier, R.F. Oak Ridge National Lab., TN 
(USA). Nov 1989. 13p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-840R21400. Order Number DE90006740. 
Available from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally *°*Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 112 Columbia Lane, Lodi, New Jersey (LJ068), 
was conducted during 1987. 4 refs., 6 figs., 3 tabs. 


17966 (ORNL/RASA-88/88) Results of the radiological sur- 
vey at 9 Branca Court, Lodi, New Jersey (LJ042). Foley, R.D.; 
Floyd, L.M.; Carrier, R.F. Oak Ridge National Lab., TN (USA). Nov 
1989. 15p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-840R21400. Order Number DE90006736. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were aiso eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally 2°°Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 9 Branca Court, Lodi, New Jersey (LJ042), was 
conducted during 1985 and 1986. 4 refs., 7 figs., 3 tabs. 


17967 (ORNL/RASA-88/92) Results of the radiological sur- 


vey at 72 State Highway 46, Lodi, New Jersey. Foley, R.D.; 
Floyd, L.M. Oak Ridge National Lab., TN (USA). Nov 1989. 13p. 
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Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840R21400. Order Number DE90006737. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 72 State Highway 46, Lodi, New Jersey 
(LJO93), was conducted during 1988. 4 refs., 6 figs., 3 tabs. 


17968 (ORNL/RASA-88/93) Results of the radiological sur- 
vey at 70 State Highway 46, Lodi, New Jersey (LJ094). Foley, 
R.D.; Floyd, L.M. Oak Ridge National Lab., TN (USA). Nov 1989. 
13p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-840R21400. Order Number DE90006733. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally *Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 70 State Highway 46, Lodi, New Jersey 
(LJ094), was conducted during 1988. 4 refs., 5 figs., 3 tabs. 


17969 (ORNL/RASA-88/96) Results of the radiological sur- 
vey at 60 Orchard Place, Maywood, New Jersey. Foley, R.D.; 
Floyd, L.M. Oak Ridge National Lab., TN (USA). Nov 1989. 9p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840R21400. Order Number DE90006741. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated waste were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally 2*Th, derived from the MCW 
site. The survey typically includes a direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 60 Orchard Place, Maywood, New Jersey 
(MJ048), was conducted during 1988. 4 refs., 2 figs., 3 tabs. 


17970 (ORNL/RASA-88/97) Results of the radiological sur- 
vey at 141 Belle Avenue, Maywood, New Jersey (MJ049). Foley, 
R.D.; Floyd, L.M. Oak Ridge National Lab., TN (USA). Nov 1989. 
13p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
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AC05-840R21400. Order Number DE90006698. Available from 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. Area residents used the sandlike waste from this thorium 
extraction process mixed with tea and cocoa leaves as mulch in 
their yards. Some of these contaminated wastes were also eroded 
from the site into Lodi Brook. At the request of the US Department 
of Energy (DOE), a group from Oak Ridge National Laboratory 
conducts investigative radiological surveys of properties in the 
vicinity of MCW to determine whether a property is contaminated 
with radioactive residues, principally °*Th, derived from the MCW 
site. The survey typically includes direct measurement of gamma 
radiation levels and soil sampling for radionuclide analyses. The 
survey of this site, 141 Belle Avenue, Maywood, New Jersey 
(MJ049), was conducted during 1988. 4 refs., 2 figs., 3 tabs. 


17971 (POEF-Z-4198) X-231B oll biodegradation plot: Cilo- 
sure Options Study. Portsmouth Gaseous Diffusion Plant, OH 
(USA); MK-Environmental Services, Cleveland, OH (USA). Nov 
1989. 123p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-760R00001. Order Number DE90005429. Available 
from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

The purpose of this Closure Option Study (COS) is to satisfy the 
environmental documentation requirements for the US Department 
of Energy (DOE) and the Ohio Environmental Protection Agency 
(OEPA). The documentation is required to proceed with closure of 
the X-231B Oil Biodegradation Plot (X-231B), at the Portsmouth 
Gaseous Diffusion Plant (PORTS) in Piketon, Ohio. The concept 
for performance of a COS was set forth in the closure plan for the 
site. The Closure Plan states that the final closure action at 
X-231B shall be determined by the Closure Option Study. This clo- 
sure Option Study is not intended to be a Feasibility Study as 
defined in the National Contingency Plan, nor is it a Corrective 
Measures Study as defined in the Resource Conservation and Re- 
covery Act (RCRA) regulations. Performance of this study fulfills 
the requirements mandated by OEPA for completion of the closure 
plan for X-231B. This study was conducted prior to the initiation of 
the RCRA Facility Investigation (RFI) for Quadrant | of the site. In- 
formation generated during the RFI could modify the analysis and 
recommendations presented in this report. 


17872 (PS+22) Radon and radiation biology of the lung: 
Compilation of the papers presented at the further education 
meeting on radiation biology, Paul Scherrer institute, Novem- 
ber 25, 1988. Crameri, R. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)); Burkart, W. (eds.). Paul Scherrer Inst. (PSI), 
Wuerenlingen (Switzerland). Jan 1989. 143p. (in English, German). 
Order Number DE90616105. Available from NTIS (US Sales Only), 
PC A07/MF A0i - OSTI; INIS. 

The main papers presented at the meeting dealt with the behav- 
iour of radon and the indoor environment, radiation biology of the 
lung, lung dosis and the possible cancer risk caused by radon in 
homes, contamination of the room air. A series of special papers 
treated the radon problem in detail: sources and transport mecha- 
nisms of radon, geological aspects of the radon radiation burden in 
Switzerland, radon in homes, search for radon sources, and the 
Swiss radon-programme RAPROS. 67 figs., 13 tabs., 75 refs. 


17973 (RISO-M-2766) Modelling heavy metals in solis. 
Christiansen, H. Risoe National Lab., Roskilde (Denmark). Aug 
1989. 42p. (in Danish). Contract EM-1323/85-17. Order Number 
DE90748395. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

EFP-85. 

The computermodel ECCES'’s (Environmental Calculations of 
Consequences from Energy Systems) method of calculating heavy 
metal soil sorption has been changed. The soil sorption of cadmium 
now depends on four parameters: pH(H2O), reactive mangane- 
seoxides (mg manganese/g soil), the content of organic carbon in 
the soil (mg carbor/g soil), and the cation exchange capacity of the 
soil (meq/g soil). The incorporated expression is a logarithmic 





equation fitted to laboratory experiments. This method of calcula- 
tion has been compared to the old one and to values derived from 
laboratory experiments. The same calculation method can be ap- 
plied for cobalt, nickel and zinc. (author) 3 tabs., 20 ills., 9 refs. 


17974 (SRO-NERP-17) The Pauropoda (Myriapoda) of the 
Savannah River Plant, Aiken, South Carolina. Scheller, U. 
(Lundsberg, Storfors (Sweden)). Savannah River Ecology Lab., 
Aiken, SC (USA). Sep 1988. 99p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract ACO9-76SR00819. Order Number 
DE90006308. Available from NTIS, PC AO6/MF A01 - OSTI; GPO 
Dep. 

Though the pauropods of the US have been treated by many au- 
thors for more than a hundred years their occurrence not only on 
the Savannah River Plant (SRP) but in South Carolina as a whole 
has not been studied. Up to now not a single species has been 
recorded from these areas. The faunas of the surrounding states 
give little clue as to what might be expected in the SRP area be- 
cause they too are almost uninvestigated (eleven species known 
from Tennessee, twelve from North Carolina, one from Alabama 
and one from Georgia). In fact, eighteen species in all have been 
listed from the states mentioned and six of them can now be put 
on the SRP list together with eight others. Several species not ac- 
counted for in this report may appear in future sampling. 
the species found, a high proportion was new to science. This nec- 
essarily moved the main emphasis of the study to taxonomic 
description because new taxa have to be named and described. 
They must also be included in a review such as this, as there are 
currently no other means to give a picture of the present state of 
knowledge. The fourteen species reported here for the SRP are 
certainly only a fraction of the total fauna. 25 refs., 26 figs. 


17975 


(UCID-21786) Interagency Nuclear Safety Review 
Panel: Biomedical and Environmental Effects report 
for Galileo. Anspaugh, L.R. (Lawrence Livermore National Lab., 
CA (USA)); Blanton, J.O.; Bollinger, L.J.; Nelson, R.C.; Cuddihy, 
R.G.; Hoover, M.D.; Cutshall, N.H. Lawrence Livermore National 
Lab., CA (USA). Oct 1989. 220p. Sponsored by U.S. DOE Energy 


Research. DOE Contract W-7405-ENG-48. (INSRP-—89-06). Order 
Number DE90005361. Available from NTIS, PC A10/MF A01 - 
OSTI; GPO Dep. 

This report of the Biomedical and Environmental Effects Sub- 
panel (BEES) of the Interagency Nuclear Safety Review Panel 
(INSRP), for the Galileo space mission addresses the possible 
radiological consequences of postulated accidents that release ra- 
dioactivity into the environment. This report presents estimates of 
the consequences and uncertainties given that the source term is 
released into the environment. 10 refs., 6 tabs. 


17976 (UCRL-53952) Transport and environmental chem- 
istry of selected C, and C, chlorinated compounds and 
petroleum hydrocarbons in solls and ground water. Mallon, 
B.J. Lawrence Livermore National Lab., CA (USA). Sep 1989. 73p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90005802. Available from NTIS, 
PC AOS/MF A0i - OSTI; GPO Dep. 

This review characterizes the key properties affecting the trans- 
port of selected organic compounds as contaminants in ground 
water and summarizes data on the rates of transformation of these 
contaminants by biological and chemical processes. The com- 
pounds selected for study are C, and C2 chlorinated hydrocarbons 
(CHCs) and the hydrocarbons found in gasoline. The environmental 
chemistry and transformation processes of the CHCs are dis- 
cussed separately from those of the HCs because the unde’ 
fates of the two groups are very different. 110 refs., 21 tabs. 


17977 (WSRC-RP-89-710-Rev.) Evaluation of filter media 
for clarification of partially dissolved residues containing piu- 
tonium: Revision. Foley, E.S. Westinghouse Savannah River Co., 
Aiken, SC (USA). 9 Oct 1989. 27p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract ACO9-89SR18035. Order Number 
DE90007115. Available from NTIS, PC A03/MF A01 - OSTI. 

A common process in the chemical industry employs the leach- 
ing of a desirable component from an insoluble substrate, followed 
by filtration to produce a clarified solution of the desirable compo- 
nent and a discardable residue. The work described here involved 
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evaluating sintered metal filter media for separating dissolved plu- 
tonium from undissolved residues generated at various locations 
owned by the Department of Energy throughout the United States. 
The work was performed during a six-week assignment at the 
Savannah River Laboratory as part of a high school science en- 
richment program conducted in the summer of 1989. The leach 
step used included dissolving the plutonium-containing solids in a 
solution of nitric-hydrofluoric acid. To simulate the partial solubility 
of the actual plutonium-containing residues, a non-radioactive 
power plant flyash was used. 6 refs., 14 figs., 1 tab. 


17978 Influence of photoperiod on growth for three desert 
CAM species. Nobel, P.S. (Univ. of California, Los Angeles 
(USA)). Botanical Gazette (Chicago) (USA), 150(1): 9-14 (Mar 
1989). DOE Contract FC03-87ER60615. 

Agave deserti, Ferocactus acanthodes, and Opuntia ficus-indica 
were maintained in environmental growth chambers under a con- 
stant total daily photosynthetically active radiation (PAR) for 1 yr to 
investigate the effects of photoperiod on growth of these Crassu- 
lacean acid metabolism (CAM) species. As the photoperiod was 
increased from 6 h to 18 h, growth increased 33% for A. deserti, 
81% for F. acanthodes, and 50% for O. ficus-indica. Such 
increases were explained based on PAR saturation of the Cz pho- 
tosynthetic carbon reduction cycle utilized by CAM plants during 
the daytime. In particular, the highest instantaneous PAR occurred 
for the shortest photoperiod and led to less growth for the same to- 
tal daily PAR. Also, the total daily net CO2 uptake which occurred 
primarily at night, increased 53% as the photoperiod was increased 
from 6 to 18 h for O. ficus-indica, even though the accompanying 
night length decreased. The only other observed morphological ef- 
fect was the sevenfold increase in the number of new cladodes 
initiated as the photoperiod was increased from 6 h to 18 h for O. 
ficus-indica. The influence of photoperiod on the daily pattern of 
net CO, uptake and lack of effect of drought on pliant survival 
under long photoperiods for O. ficus-indica differ from previous re- 
ports on this and other CAM species. 


17979 [Effects of temperature and light on photosynthesis 
of dominant of a northern hardwood forest. Jurik, T.W. 
(lowa State Univ., Ames (USA)); Weber, J.A.; Gates, D.M. Botani- 
cal Gazette (Chicago) (USA), 149(2): 203-208 (Jun 1988). DOE 
Contract AC02-79EV10091. 

The response of CO. exchange rate (CER) to temperature and 
light was determined for 14 dominant plant species of a northern 
deciduous hardwood forest in northern lower Michigan. Leaves at 
the top of the canopy had temperature optima near 25 C for CER, 
whereas leaves in the understory had optima near 20 C. There 
was no change in optimum temperature over the growing season, 
and overall shapes of response curves were similar among 
species. The lack of change in temperature optima may be a result 
of little change in growing conditions rather than a lack of ability to 
acclimatize. Nine of 11 species in the understory had no significant 
differences in light-saturated, maximum CERs, whereas at the top 
of the canopy Populus grandidentata had a higher maximum CER 
than Quercus rubra and Betula papyrifera. The species in the un- 
derstory also differed little in light-saturation points for CER. 
Species at the top of the canopy had higher values for maximum 
CER, light-saturation point for CER, and maximum conductance 
than did species in the understory. 


17980 The effect of CaCO, on the uptake of phosphorus by 
two desert shrub Larrea tridentata (DC.) Cov. and 
Parthenium incanum H.B.K. Lajtha, K. (Duke Univ., Durham, NC 
(USA)); Schlesinger, W.H. Botanical Gazette (Chicago) (USA), 
149(3): 328-334 (Sep 1988). 

In a phytotron growth study, the effects of soil CaCO3 on the up- 
take of P by two desert shrub species were species specific. Larrea 
tridentata seedlings responded to soil CaCO; with increased root: 
shoot ratios, increased N:P ratios in tissues, and decreased spe- 
cific absorption rates of P, indicating that CaCO, directly inhibited 
the uptake or the availability of P to roots. Parthenium incanum 
seedlings responded negatively to CaCO3, but this response was 
not specific to P uptake and did not appear to be caused by a re- 
duction in P availability. Pedogenic carbonates, present in many 
arid-land soils of the world, might greatly affect both P availability 
and the biogeochemical cycle of P in desert ecosystems. 
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17981 Results of a cleanup and treatment test at the 
Nevada test site: Evaluation of vacuum removal of Pu- 
contaminated soll. Shinn, J.H. (Lawrence Livermore National 
Lab., CA (USA)); Essington, E.H.; Miller, F.L. Jr.; O'Farrell, T.P.; 
Orcutt, J.A.; Romney, E.M.; Shugart, J.W.; Sorom, E.R. Health 
Physics (USA), 57(5): 771-779 (Nov 1989). 

We have conducted experiments to evaluate the effectiveness of 
removing contaminated soils from the Nevada Test Site with a large 
truck-mounted vacuum cleaner. Our results show that this method 
is effective, relatively easy, and safe for equipment operators. With 
four passes of the truck-mounted vacuum, 92% of the 241Am (and 
the accompanying 239 + 240Pu) was removed and resuspension 
rates were reduced by more than 99%. The ecological impact was, 
however, serious in terms of soil erosion and destruction of small 
animal habitats. Compared to standard earth-moving techniques, 
vacuuming permits a significant reduction in the volume of soil col- 
lected to achieve the desired level of decontamination, and the 
volume reduction could result in cost savings for packaging, ship- 
ment, and burial. This cost savings would only be realized for 
projects involving decontamination of the top 5 cm of soil. 


17982 Interactions between seedlings of Agave deserti and 
the nurse plant Hilaria rigida. Franco, A.C. (Univ. of California, 
Los Angeles (USA)); Nobel, P.S. Ecology (USA), 69(6): 1731- 
1740 (Dec 1988). DOE Contract AC03-76SF00012. 

Seedlings of the succulent crassulacean acid metabolism (CAM) 
plant Agave deserti in the northwestern Sonoran Desert were 
found only in sheltered microhabitats, nearly all occurring under the 
canopy of a desert bunchgrass, Hilaria rigida. Apparently because 
soil surface temperatures can reach 71°C in exposed areas, 
seedlings were generally located near the center or on the northern 
side of this nurse plant. Both species have shallow root systems, 
about half of the roots of H. rigida and all those for seedlings of A. 
deserti occurring above soil depths of 0.08 m. To examine competi- 
tion for water between the nurse plant and an associated seedling, 
a three-dimensional model! for root water uptake was developed. 
Predicted pre-dawn soil water potentials at the mean root depth 
and total shoot transpiration agreed well with field measurements. 
Simulated annual water uptake by a seedling of A. deserti was 
reduced ~50% when the seedling was moved from an exposed lo- 
cation to the center of the nurse plant. Shading by the nurse plant 
reduced total daily photosynthetically active radiation (PAR) by up 
to 74% compared with an exposed seedling. On the other hand, 
soil nitrogen under the canopy of H rigida was 60% higher than in 
exposed locations. Assuming that the effects of nitrogen, tempera- 
ture, PAR, and soil water on net CO2 uptake are multiplicative, the 
predicted net CO2 uptake by a seedling of A. deserti under the 
nurse plant was only ~45% of that for an exposed seedling. 
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Refer also to citation(s) 15981, 15982, 15983, 15984, 15985, 
15998, 16001, 16003, 16122, 16173, 16175, 16178, 16180, 16186, 
16278, 16279, 16280, 16281, 16282, 16285, 16483, 16506, 16636, 
16637, 16739, 16741, 16742, 16775, 16953, 16955, 16966, 17171, 
17924, 17948, 17975, 18119, 18123, 18124, 18125, 18156 


17983 (AD-A-213565/5/XAB) Ground-water models: A com- 
parison using field data. Final report, 28 June 1985-26 May 
1988. Kolodny, M. Dynamac Corp., Rockville, MD (USA). Apr 
1989. 279p. Available from NTIS, PC A13/MF A02. 

This report evaluates the simulation capabilities of three ground- 
water transport computer models. The models evaluated were: (1) 
Saturated-Unsaturated Transport SUTRA; (2) Random Walk Solute 
Transport; and (3) the US Geological Survey Two-Dimensional So- 
lute Transport and Dispersion. The models were compared on their 
input data requirements, ease of use, computer time, limitations, 
flexibility, readability of results, and accuracy. Field data were com- 
pared to model results. Our evaluations showed that no major 
differences between the simulation results of the USGS-2D and 
Random Walk Models. The SUTRA program was not adequately 
tested, so no definitive statements can be made for this computer 
model. 
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17984 (AD-A-213858/4/XAB) Environmental baseline and 
evaluation of the St. Mary's River dredging: Great Lakes-St. 
Lawrence seaway navigation season extension program. Final 
report. Liston, C.R.; Duffy, W.G.; Ashton, D.E.; McNabb, C.D.; 
Koehler, F.E. Fish and Wildlife Service, NSTL Station, MS (USA). 
Office of Biological Services. Sep 1980. 325p. (FWS/OBS—80/62). 
Available from NTIS, PC A14/MF A02. 

The purpose of this study was to gather a quantitative baseline 
of biological and chemical data from the Middle Neebish Channel 
in the St. Marys River and from a site in Lake Huron prior to pro- 
posed dredging and dredge-spoil disposal activities. Field data 
were gathered during February through December 1979. 


17985 (AECL-—9254) The approximate analytical method for 
groundwater modelling. Moltyaner, G.L. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Mar 1988. 65p. Order Number DE90614228. Available from 
NTIS (US Sales Only), PC AQ4/MF A01 - OSTI; INIS. 

The approximate analytical method described in this report is a 
combined analytical and numerical analysis method for obtaining 
an approximate solution to a groundwater model which usually con- 
sists of partial differential equation(s). The attractive feature of this 
method is the resultant reduction in the dimensionality of the differ- 
ential equation which is known to govern the flow of groundwater 
of the problem considered. The report offers a general formulation 
of the method based on related finite difference and finite element 
techniques. The finite difference formulation is a combination of the 
method of lines and an analytical solution; in the finite element for- 
mulation linear interpolation polynomials are used to convert the 
partial differential equations into a system of coupled ordinary dif- 
ferential equations which in turn is decomposed by an orthogonal 
transformation. The resultant equations are integrated by a suitable 
analytical method. The result of the equation integration is an ana- 
lytical relationship. The method is illustrated by application to the 
equations governing two-dimensional steady state groundwater 
flow, one-dimensional and two-dimensional contaminant transport. 
For the groundwater flow problem, the accuracy of the approximate 
solution is examined by comparison with finite element modelling. 
The results of the two methods are virtually identical. For a time- 
dependent problem, a major saving in computational cost can be 
realized immediately, because the approximate analytical method 
leads to a closed-form solution for the time variable and, therefore, 
@ time-marching scheme is not required. 16 refs. 


17986 (AECL-9549) Effects of high lonic strength ground- 
waters on calculated equilibrium concentrations in the 
uranium-water-system. Lemire, R.J. Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment. 1988. 47p. Order Number DE90614229. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The solubility of uranium in three model groundwaters has been 
calculated for a wide range of pH and oxidation conditions at 25 
degrees Celcius. The Bronsted-Guggenheim approach has been 
used to obtain the Gibbs energies of transfer from water to saline 
groundwaters (| le 3.6 mol-kg~") for key ions including U02*. The 
Gibbs energies of other species were estimated from equilibrium 
constant data found in the literature. For reducing conditions, the 
solubility in highly saline waters differs little from the solubility in 
low ionic strength granitic groundwater. Good chemical thermody- 
namic data for uranium(V1) hydrolysis species in neutral and basic 
solution are not available. Thus, the uranium database, not 
medium effects, is the major source of uncertainties in the solubili- 
ties calculated for uranium in oxidizing and mildly reducing 
groundwaters. Extension of the calculations to groundwaters at 
higher temperatures is discussed. 


17987 (AERE-R-13468) Studies of environmental radicac- 
tivity In Cumbria: Pt. 19: Possible Influence of tributy/ 
phosphate on aerosol generation in Cumbrian coastal waters. 
McKay, W.A.; Walker, M.1.; Szweda, C. UKAEA Harwell Lab. (UK). 
Environmental and Medical Science Div. Apr 1988. 19p. Available 
from H.M. Stationery Office, London, price Pound 8.00. Available 
from H.M. Stationery Office, London, price Pound 8.00. 

Laboratory experiments were performed to investigate the effect 
of increased concentrations of the surface active organic solvent 
tributy| phosphate (TBP), on the size of bubbles generated in 





saline solutions and on the magnitude of the resulting aerosol flux. 
The results suggest that TBP though highly enriched in aerosol is 
unlikely to have had an observable effect on aerosol flux to the 
Cumbrian coast either in the 1ast or present due to the presence 
of relatively high levels of other surface active organics in Irish Sea 
waters. (author). 


17988 (DOE/ER/60339-6) Sources and composition of or- 
ganic materials in waters and sediments of the Southern 
California coastal zone: Progress report, May 15, 1985—May 
14, 1989. Williams, P.M. Scripps Institution of Oceanography, San 
Diego, CA (USA). [1989]. 4p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FGO05-85ER60339. Order Number 
DE90006139. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

This report discusses the main research accomplishments of the 
project including carbon and nitrogen isotopic signatures, particle 
traps and benthic fluxes. It also includes present objectives and 
new goals. 11 refs. 


17989 (HW-49713) Recommended limit on addition of 
dichromate to the Columbia River. Foster, R.F. General Electric 
Co., Richland, WA (USA). Hanford Atomic Products Operation. 17 
Apr 1957. 9p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO6-76RL01830. Order Number DE90006749. Available 
from NTIS, PC A02/MF A01 - OSTI. 

Deciassified 1 Feb 1990. 

Specifications for the water used to cool the reactors call for the 
addition of 2.0 ppM of NapCr207-2H20 equivalent to 0.7 ppM as 
Cr(Vl). The maximum permissible concentration of Cr(VI) in 
Columbia River water is considered in relation to drinking water 
standards, toxicity to irrigated crops, and toxicity to river life. The 
limiting factor appears to be toxicity to important species of fish. It 
is recommended that the monthly average concentration of Cr(VI) 
in the Columbia River not exceed 0.02 ppM. Fluctuations in flow of 
the Columbia River which may result from Priest Rapids Dam 
should not affect this recommendation. 


17990 (HW-76266) Contamination contro}—Columbia 
River: January monthly report. Geier, R.G. (comp.). Hanford 
Works, Richland, WA (USA). 21 Jan 1963. 11p. Sponsored by U.S. 
DOE Environment Health & Safety. DOE Contract ACO6- 
76RL01830. Order Number DE90006798. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Declassified 1 Feb 1990. 


It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 


17991 (HW-76637) February monthly report: Contamine- 
tion control, Columbia River. Geier, R. G. (comp.). General 
Electric Co., Richland, WA (USA). Hanford Atomic Products Opera- 
tion. 20 Feb 1963. 10p. Sponsored by U.S. DOE Environment 
Health & Safety. DOE Contract ACO6-76RL01830. Order Number 
DE90006848. Available from NTIS, PC A03/MF A011 - OSTI. 

Declassified 21 September 1989. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC which deal with contamination control in the Columbia 
River. Included are the radiological data obtained from the river 
sampling program, pertinent aspects of the reactor operations, and 
the results obtained from the research and development program 
directed toward the reduction of effluent activities. 


17992 (HW-76989) Contamination control—Columbia 
River: March monthly report. Geier, R.G. (comp.). General Elec- 
tric Co., Richland, WA (USA). Hanford Atomic Products Operation. 
20 Mar 1963. 11p. Sponsored by U.S. DOE Environment Health & 
Safety. DOE Contract ACO06-76RL01830. Order Number 
DE90006876. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Declassified 1 Feb 1990. 
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It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC, which deal with contamination control in the 
Columbia River. Included are the radiological data obtained from 
the river sampling program, pertinent aspects of the reactor opera- 
tions, and the results obtained from the research and development 
program directed toward the reduction of effluent activities. 


17993 (HW-81055) Contamination control, Columbia River: 
Monthly report for , 1964. Geier, R.G. (comp.). General 
Electric Co., Richland, WA (USA). Hanford Atomic Products Opera- 
tion. 28 Feb 1964. 12p. Sponsored by U.S. DOE Environment 
Health & Safety. DOE Contract ACO6-76RL01830. Order Number 
DE90006875. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


Dep. 

Declassified 21 September 1989. 

It is the purpose of this report to present the progress being 
made in those areas of work sponsored by the Division of Produc- 
tion, USAEC, which deal with contamination control in the 
Columbia River. included are the radiological data obtained from 
the river sampling program, pertinent aspects of the reactor opera- 
tions, and the results obtained from the research and development 
program directed toward the reduction of effluent activities. 


17994 (INIS-mf—11574, pp. 91-94) Radioisotopes in ground- 
waters of the Transbalkal district (East Siberia). Borisenko, |.M. 
(Academy of Sciences of the USSR. Siberian Geological Institute 
(USSR)); Gofman, A.M.; Astachov, N.E.;  Korsak, B.A. 
Bergakademie, Freiberg (German Democratic Republic). 1989. (in 
German). (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Poster presentation. GROUND WATER/geochemistry; GEO- 
CHEMISTRY; ISOTOPE RATIO; RADIUM; URANIUM 234; 
URANIUM 238 


17995 (INIS-mf-11574, pp. 5) Cosmogonic radionuclides 
and groundwater protection. Jordan, H. (Bergakademie, Freiberg 
(German Democratic Republic)); Froehlich, K.; Gellermann, R.; 
Hebert, D.; Heeg, W.; Meinert, N. Bergakademie, Freiberg (Ger- 
man Democratic Republic). 1989. (In German). (CONF-8809444—: 
Freiberg isotope colloquium, Freiberg (German Democratic Repub- 
lic), 6-10 Sep 1988). In Synopses of the Freiberg 1988 isotope 
colloquium. Order Number DE90615634. Available from NTIS (US 
Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. GROUND WATER/ 
contamination; CONTAMINATION; RADIOISOTOPES; UNIVERSE 


17996 (INIS-mf—11574, pp. 56-58) Determination of hydro- 
geological parameters in drainage areas with joint aquifers 
using environmental isotopes and mathematical flow models. 
Maloszewski, P. (GSF-institut fuer Hydrologie, Neuherberg (Ger- 
many, F.R.)); Rauert, W.; Stichler, W.; Herrmann, A. 
Bergakademie, Freiberg (German Democratic Republic). 1989. (in 
German). (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). in Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. AQUIFERS/flow models; 
AQUIFERS; GROUND WATER; OXYGEN 18; TRACER TECH- 
NIQUES; TRITIUM 


17997 (INIS-mf—11574, pp. 59) Isotopic peculiarities of me- 
teoric water in polar regions. Wetzel, K. (Akademie der 
Wissenschaften der DDR, Leipzig (German Democratic Repub- 
lic). Zentralinstitut fuer Isotopen- und Strahlenforschung). 
Bergakademie, Freiberg (German Democratic Republic). 1989. 
(CONF-8809444—: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 
Published in summary form only. WATER/isotope ratio; ICE; ME- 
TEORITES; OXYGEN 18; POLAR REGIONS; WATER 
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17998 (INIS-mf-11574, pp. 62) Stratification of Spitsbergen 
glaciers by isotopic methods. Vaikmaee, R. (AN Ehstonskoj 
SSR, Tallin (USSR). Inst. Geologii); Punning, J.M.; Hebert, D.; Pin- 
giot, J.F.; Pourchet, M. Bergakademie, Freiberg (German 
Democratic Republic). 1989. (CONF-8809444-: Freiberg isotope 
colloquium, Freiberg (German Democratic Republic), 6-10 Sep 
1988). In Synopses of the Freiberg 1988 isotope colloquium. Or- 
der Number DE90615634. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. GLACIERS/stratification; ARC- 
TIC REGIONS; GLACIERS; STRATIFICATION; RADIOISOTOPES; 
TRITIUM 


17999 (INIS-mf—11574, pp. 64) Noble gases in thermal flu- 
ids of Bulgaria. Piperov, N. (Byigarska Akademiya na Naukite, 
Sofia (Bulgaria). Inst. za Obshta i Organichna Khimiya (Bulgaria)); 
Kamensky, |.; Tolstikhin, |. Bergakademie, Freiberg (German 
Democratic Republic). 1989. (CONF-8809444—: Freiberg isotope 
colloquium, Freiberg (German Democratic Republic), 6-10 Sep 
1988). In Synopses of the Freiberg 1988 isotope colloquium. Or- 
der Number DE90615634. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. THERMAL SPRINGS/isotope 
ratio; ARGON 36; ARGON 40; BULGARIA; HELIUM; HELIUM 3; 
HELIUM 4; NEON 


18000 (INIS-mf-11574, pp. 65) Laboratory investigations of 
heavy metal and radionuclide transport in a porous aquifer 
material. Abraham, T. (Bergakademie, Freiberg (German Demo- 
cratic Republic)); Hebert, D.; Jordan, H. Bergakademie, Freiberg 
(German Democratic Republic). 1989. (CONF-8809444-: Freiberg 
isotope colloquium, Freiberg (German Democratic Republic), 6-10 
Sep 1988). In Synopses of the Freiberg 1988 isotope colloquium. 
Order Number DE90615634. Available from NTIS (US Sales Only), 
PC AOG/MF A01 - OSTI; INIS. 

Published in summary form only. AQUIFERS/radionuclide migra- 
tion; AQUIFERS; CADMIUM; SAND 


18001 (INIS-mf-11574, pp. 68) Deuterium and oxygen-18 in 
surtace waters of the GDR. Richter, W. (Akademie der Wis- 
senschaften der DDR, Leipzig (German Democratic Republic). 
Zentralinstitut fuer Isotopen- und Strahienforschung); Kowski, P. 
Bergakademie, Freiberg (German Democratic Republic). 1989. 
(CONF-8809444—: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. SURFACE WATERS/deuterium; 
SURFACE WATERS/oxygen 18; GERMAN DEMOCRATIC REPUB- 
LIC; DEUTERIUM; WEATHER 


18002 (INIS-mf—11574, pp. 69-70) Isotope studies of the tr- 
assic aquiter in the Southern Poland. Rozkowski, A. (Silesian 
Univ., Sosnowiec (Poland). Dept. of Earth Sciences). 
Bergakademie, Freiberg (German Democratic Republic). 1989. 
(CONF-8809444—: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. AQUIFERS/water influx; 
GROUND WATER/isotope ratio; AQUIFERS; CARBON 14; DEU- 
TERIUM; OXYGEN 18; TRITIUM; WELLS 


18003 (INIS-mf-11574, pp. 71) Uranium and radium in up- 
per Silesian carboniferous aquifers. Piuta, |. (Central Mining 
Institute, Katowice (Poland)); Tomza, |. Bergakademie, Freiberg 
(German Democratic Republic). 1989. (CONF-8809444—: Freiberg 
isotope colloquium, Freiberg (German Democratic Republic), 6-10 
Sep 1988). In Synopses of the Freiberg 1988 isotope colloquium. 
Order Number DE90615634. Available from NTIS (US Sales Only), 
PC AOG/MF A01 - OSTI; INIS. 

Published in summary form only. GROUND WATER/radioactivity; 
AQUIFERS; RADIOACTIVITY; LEACHING; RADIUM 226; RADIUM 
228; THORIUM 232; URANIUM 238 
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18004 (INIS-mf—11574, pp. 95) Isotopic and hydrogeologic 
investigations of the seepage behaviour of feces in a munici- 
pal refuse pit. Czerney, P. (institut fuer Kommunalwirtschaft, 
Dresden (German Democratic Republic)); Hebert, D.; Jordan, H.; 
Abraham, T. Bergakademie, Freiberg (German Democratic Repub- 
lic). 1989. (In German). (CONF-8809444—: Freiberg isotope 
colloquium, Freiberg (German Democratic Republic), 6-10 Sep 
1988). In Synopses of the Freiberg 1988 isotope colloquium. Or- 
der Number DE90615634. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Poster presentation. TRITIUM/tracer techniques; DRAINAGE; 
FECES; HYDROLOGY; STORAGE FACILITIES; TRITIUM; WATER 
INFLUX 


18005 (INIS-mf—11574, pp. 96) Modelling the tritium motion 
In the aeration zone. Dunger, V. (Bergakademie, Freiberg (Ger- 
man Democratic Republic)). Bergakademie, Freiberg (German 
Democratic Republic). 1989. (in German). (CONF-8809444—: 
Freiberg isotope colloquium, Freiberg (German Democratic Repub- 
lic), 6-10 Sep 1988). In Synopses of the Freiberg 1988 isotope 
colloquium. Order Number DE90615634. Available from NTIS (US 
Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Poster presentation. TRITIUM/tracer techniques; AERATION; 
FLOW MODELS; RADIONUCLIDE MIGRATION; TRITIUM 


18006 (INIS-mf—11574, pp. 103) Application of tritium data 
for calibrating the flow model of a response cone. Kuwajew, A.; 
Morkowkina, |.; Baluschkin, |. Bergakademie, Freiberg (German 
Democratic Republic). 1989. (in German). (CONF-8809444-: 
Freiberg isotope colloquium, Freiberg (German Democratic Repub- 
lic), 6-10 Sep 1988). In Synopses of the Freiberg 1988 isotope 
colloquium. Order Number DE90615634. Available from NTIS (US 
Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Poster presentation. TRITIUM/radionuclide migration; CALIBRA- 
TION; FLOW MODELS; GROUND WATER; TRITIUM 


18007  (INIS-mf-11574, pp. 106) Applied ®’Sr/*Sr invectiga- 
tions of groundwaters from the Berlin Urstrom valley. Trettin, 
R. (Akademie der Wissenschaften der DDR, Leipzig (German 
Democratic Republic). Zentralinstitut fuer Isotopen- und Strahlen- 
forschung); Haase, G.; Habedank, M.; Tesch, J. Bergakademie, 
Freiberg (German Democratic Republic). 1989. (in German). 
(CONF-8809444—: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Poster presentation. GROUND WATER/strontium 86; GROUND 
WATER‘strontium 87; FLUID FLOW; MINERALIZATION 


18008 (INIS-mf—11574, pp. 107) Sedimentation in some NE 
Estonian lakes traced by 7"Pb method. Rajamaee, R. (AN 
Ehstonskoj SSR, Tallin (USSR). Inst. Geologii); Varvas, M. 
Bergakademie, Freiberg (German Democratic Republic). 1989. 
(CONF-8809444—: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Poster presentation. SEDIMENTATION/lead 210; LAKES; SEA- 
SONAL VARIATIONS; SEDIMENTATION 


18009 (LA-11738-M) Handbook for sample collection, 
preservation, and instrumental techniques. Williams, M.C. Los 
Alamos National Lab., NM (USA). Feb 1990. 67p. Sponsored by 
U.S. DOE Management & Administration. DOE Contract W-7405- 
ENG-36. Order Number DE90005804. Available from NTIS, PC 
AO4/MF A01 - OSTI; GPO Dep. 

This manual contains analytical information for HSE-9 analysts 
and customers. The tables summarize the EPA requirements for in- 
organic sample containers, preservations, and maximum holding 
times before analysis; special requirements for organic analyses; 
analytical techniques and optimal detection limits; instructions for 
sample collection and preservation; procedure numbers for various 
protocols listed by analyte; instrumentation and initials of person- 
nel; and identification of the acronyms for analyst, technique, 
matrix, and environmental regulations. 





18010 (MAFF-FRDR-19) Current meter observations in the 
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- lakes with pH 2 6.0 total number of species increased with lake 


Irish Sea, 1986. Norris, S.W. Ministry of Agriculture, Fisheries and 
Food, Lowestoft (UK). Directorate of Fisheries Research. 1989. 
56p. Order Number DE90614232. Available from NTIS (US Sales 
Only), PC AO4/MF A01 - OSTI; INIS. 

This report presents the results from ten current meter moorings 
deployed in the eastern Irish Sea during 1986, as part of a field 
programme investigating local sediment dynamics. The main aim of 
the moorings was to provide long-term estimates of residual cur- 
rent flow, for use in a numerical box model which will simulate the 
distribution and behaviour of radionuclides with a high affinity for 
sediments, such as plutonium. (author). 


18011 (MISA—89-05354) Monitoring cost estimates and 
their implications for direct dischargers in the electric genera- 
tion sector: Draft. Municipal industrial Strategy for Abatement 
(MISA) Priority Pollutants Task Force (Canada). Jun 1989. 58p. 
(MICROLOG—89-05354). Available from PC Ontario Ministry of the 
Environment, Public Information Office, 135 St. Clair Ave. West, 
Toronto, ON, CAN M4V 1P5; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The first phase of the Municipal-industrial Strategy for Abatement 
(MISA) regulatory program in Ontario is the promulgation of moni- 
toring regulations for all plants within each industrial sector which 
discharge wastewaters directly into the natural environment. This 
report presents the proposed monitoring regulation for electric 
power generation stations and associated facilities, and estimates 
the incremental costs to those stations for monitoring activities 
performed under these regulations. Capital, operating, and mainte- 
nance costs are estimated by station or facility for each of 5 key 
monitoring activities: sampling requirements, flow measurement, 
chemical analyses, toxicity testing, and reporting and supervision. 
Incremental capital costs are estimated at $6.1 million, with sam- 
pling equipment accounting for 51% of these costs. Operating and 
maintenance costs over the 12-month period of regulation are esti- 
mated to be $8.5 million, with chemical analysis accounting for 
61% of these costs. Ontario Hydro is expected to account for over 
93% of the total estimated costs to the electric power generating 
sector. Based on previous financial results, the incremental costs 
of monitoring are not expected to have any significant or adverse 
financial effects on that sector. 13 refs., 6 figs., 15 tabs. 


18012 (N-90-10479) Spatial characterization of acid rain 
stress in Canadian Shield Lakes. Final report. Tanis, F.J.; Mar- 
shall, E.M. Environmental Research Inst. of Michigan, Ann 
Arbor, MI (USA). Mar 1989. 176p. (NASA-CR-183446;NAS— 
1.26:183446;E-189400-39-F). Available from NTIS, PC AOS/MF 
A011. 

The lake acidification in Northern Ontario was investigated using 
LANDSAT TM to sense lake volume reflectance and also to pro- 
vide important vegetation and terrain characteristics. The purpose 
of this project was to determine the ability of LANDSAT to assess 
water quality characteristics associated with lake acidification. Re- 
sults demonstrate that a remote sensor can discriminate lake 
clarity based upon reflection. The basic hypothesis is that seasonal 
and multi-year changes in lake optical transparency are indicative 
of sensitivity to acidic deposition. In many acid-sensitive lakes opti- 
cal transparency is controlled by the amount of dissolved organic 
carbon present. Seasonal changes in the optical transparency of 
lakes can potentially provide an indication of the stress due to acid 
deposition and loading. 


18013 (OMNR/FB-89-05975) The occurrence of cyprinids 
and other small fish species in relation to pH in Ontario lakes. 
Ontario fisheries acidification report series No. 88-14. Matuszek, 
J.E.; Goodier, J.; Wales, D.L. Ontario Ministry of Natural Re- 
sources, Toronto, ON (Canada). Fisheries Branch. 1988. 122p. 
(MICROLOG-—89-05975). Available from PC Ontario Ministry of 
Natural Resources, Public Information Centre, 99 Wellesley St W, 
Toronto, ON, CAN M7A 1W3; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC N/C; MF $10 CAN. 

Data from 426 Ontario lakes that had been intensively sampled 
for both large and small fish species were used to determine how 
species number was empirically related to lake area and pH. In 


area, whereas the number of cyprinid species appeared to be un- 
related to lake size. As a result, the fraction of total species 
number comprised of cyprinid species decreased with increasing 
lake size. Taking the effects of lake size into account, total number 
of species, total number of cyprinid species, and cyprinid fraction 
decreased with pH below pH 6.0. An augmented lake set of 488 
lakes which had been intensively sampled for small fish species 
was used to examine the potential fo the 13 most common small 
species as early indicators fo change in the fish community due to 
acidification. The most promising species were: fathead minnow 
(Pimephales promelas), common shiner (Notropis cornutus), biunt- 
nose minnow (Pimephales notatus), blacknose shiner ( 
heterolepis), and slimy sculpin (Cottus cognatus). 35 refs., 50 figs., 
16 tabs. 


18014 (PB-90-115783/XAB) Genetic stock identification of 
sockeye and chum salmon from Bristol Bay, alaska. Final re- 
port. Wilmot, R.L.; Everett, R.J.; Gellman, W.A. Alaska Fish and 
Wildlife Research Center, Anchorage, AK (USA). Jun 1989. 42p. 
Available from NTIS, PC A25/MF A04. 

To study the Pacific salmon that may be affected by oil and gas 
development in the North Aleutian Basin, Alaska, electrophoretic 
methods of protein separation were used to genetically character- 
ize stocks. In 1987, tissue samples were collected from eleven 
populations of sockeye salmon and four populations of chum 
salmon from Bristol Bay drainages. In the laboratory, 50 gene loci 
from each collection were analyzed to establish genetic baseline 
data. In comparisons to sockeye salmon sampled from the same 
drainages in previous years, no significant differences in allele fre- 
quencies were found. The genetic identities (Nei) amoung Bristol 
Bay sockeye salmon populations are high. Few loci are variable, 
and only 2% of the total genetic variation is due to differences be- 
tween populations. Bristol Bay chum salmon sampled have genetic 
identities of 0.97 or more. Divergence between chum stocks, at 
4%, is twice that of sockeye salmon sampled. Computer 
simuations with maximum-likelihood statistics and re-sampling pro- 
cedures were used to estimate the composition of artificial mixed 
stocks made up from baseline data. 


18015 (PB-90-124447/XAB) Benthic reconnaissance of 
central and northern California OCS (Outer Continental Shelf) 
Areas. Volume 1. Technical report. Volume 2. Technical appen- 
dices. Final report. Lissner, A.; Barnett, A.; Johnson, T.; Kanter, 
R.; Smith, R. Science Applications International Corp., San Diego, 
CA (USA). Jul 1989. 488p. Available from NTIS, PC A21/MF A03. 

A biological reconnaissance was conducted in November and 
December 1987 of selected hard and soft substrate habitats at 
depths of 50-600 meters offshore central and northern California. 
Stations were located in four general offshore basins, including Eel 
River, Point Arena, Bodega, and Santa Cruz. The purpose of the 
survey was to obtain quantitative data on species distribution and 
community structure as related to geographic range, bottom depth, 
substrate type, and other environmental variables. Survey methods 
included a Remotely Operated Vehicle (ROV) outfitted with photo- 
graphic and video recording systems to study hard substrate areas; 
box corers were used to sample soft substrate sites. Common hard 
substrate taxa included anemones (e.g., Metridium senile), feather 
stars (Florometra serratissima), cup corals (Paracyathus stearnsii), 
sponges, brachiopods (Laqueus californianus), ophiuroids (Ophio- 
thrix sp/Ophiocanthasp.), and rockfishes (Sebastes spp). 


18016 (PB—90-124579/XAB) Superfund Record of Decision 
(EPA Region 5): Bower's Landfill, OH. (First remedial action), 
March 1989. Final report. Environmantal Protection Agency, 
Washington, DC (USA). Office of Emergency and Remedial Re- 
sponse. 24 Mar 1989. 215p. (EPA/ROD/R-05-89/087). Available 
from NTIS, PC A10/MF A02. 

The 12-acre Bowers Landfill site is in rural Pickaway er 
Ohio, within the Scioto River floodplain. Fifteen residences lie 
within a 0.5-mile radius of the site. Information on the types and 
quantities of waste disposed of at the site is not readily available; 
however, landfill operations, which started in 1958, consisted solely 
of municipal refuse disposal until 1963. From 1963 to 1968, how- 
ever, industrial refuse and chemical wastes were also disposed of 
at the site. Operations ended in 1968. The primary contaminants of 
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concern affecting the soil, sediment, debris, and ground water are 
VOCs including PCE and benzene, other organics including PAHs 
and PCBs, metals including lead and chromium, and other inorgan- 
ics. The selected remedial action for the site is described. 


18017 (PB-90-125691/XAB) Predicting the future long-term 
effects of acidic deposition on surface-water chemistry: The 
direct/delayed response project. Church, M.R. Environmental 
Protection Agency, Corvallis, OR (USA). Environmental Research 
Lab. c 1989. 6p. (EPA-600/J-89/138). Available from NTIS, PC 
A02/MF A01. 

Color illustrations reproduced in black and white. Pub. in EOS, 
Transactions, American Geophysical Union, Vol. 70, Ne. 35, 801- 
802, 812-813(1989). 

In 1984 the U.S. Environmental Protection Agency (EPA) (as 
part of the National Acid Precipitation Assessment Program (NA- 
PAP)) initiated a project to estimate potential future effects of acidic 
deposition on the chemistry of lakes and streams. The project 
(called the Direct/Delayed Response Project (DDRP)) has focused 
its attention on surface waters in regions of the eastern U.S. 
thought to be most vulnerable to effects of acidic deposition. The 
project has combined regional surface-water-chemistry data with a 
unique regional watershed and soil survey undertaken within the 
project. The DDRP is applying a variety of analyses including the 
use of three independently-derived watershed models of acidic- 
deposition effects. 


18018 (PB—90-125709/XAB) Agricultural economics of envi- 
ronmental change: Some lessons from air pollution. Adams, 
R.M.; Crocker, T.D. Oregon State Univ., Corvallis, OR (USA). 
Dept. of Agricultural and Resource Economics. c 1989. 15p. Avail- 
able from NTIS, PC A03/MF A01. 

Pub. in Jnl. of Environmental Management, Vol. 28, 295- 
307(1989). 

The agricultural consequences of global climate change are the 
latest in a series of major environmental concerns facing policy 
makers. As agencies begin to consider investments in global 
climate-change research, it is instructive to examine existing con- 
ceptual and empirical analyses of similar problems. In this paper, 
the authors explore the understanding that economists have ac- 
quired about the consequences of air pollution-included crop 
damages. These studies address research questions likely to arise 
in global climate change research and thus reduce the initial infor- 
mation required to understand the agricultural implications of 
climate change. A set of nine common themes is drawn from the 
extant literature. In addition, unique research challenges likely to 
emerge in climate change assessments are discussed. 


18019 (PB-90-129131/XAB) Economic and legal analysis of 
strategies for managing agricultural pollution of ground water. 
Final report, 1 October 1986-15 March 1989. Batie, S.S.; 
Kramer, R.A.; Cox, W.E. Virginia Polytechnic Inst. and State Univ., 
Biacksburg, VA (USA). Dept. of Agricultural Economics. 15 Oct 
1989. 500p. Available from NTIS, PC A21/MF A03. 

The overall objectives were to identify constitutional and legal 
strategies for the management of ground-water quality, to design 
alternative state and/or federal strategies for the management of 
environmental risks associated with agricultural pollution of ground 
water, and to estimate first-round impacts of farm income, land 
use, government revenues, and ground-water pollution levels re- 
sulting from implementation of alternative management strategies 
in a case-study context. 


18020 (PB-90-129552/XAB) Creosote-contaminated sites: 
Their potential tor bioremediation. Mueller, J.G.; Chapman, P.J.; 
Pritchard, P.H. Environmental Protection Agency, Gulf Breeze, FL 
(USA). Environmental Research Lab. c 1989. 8p. (EPA-600/J- 
89/170). Available from NTIS, PC A02/MF A01. 

Pub. in Environmental Science and Technology, Vol. 23, No. 10, 
1197-1201(Oct 1989). 

Bioremediation of creosote-contaminated materials is reviewed 
here by characterizing coal-tar creosote, identifying techniques for 
assessing the biodegradability of its many chemical constituents, 
examining known routes of microbial transformation of these chem- 
icals, and reviewing the performance of previous bioremediation 
efforts. The approach is developed as a model system to project 
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the potential application of bioremediation to ameliorate environ- 
ments contaminated by complex mixtures of structurally diverse 
hazardous chemicals. 


18021 (PB-90-129586/XAB) Field studies in estuarine 
ecosystems: A review of approaches for assessing contami 
nant effects. Clark, J.R. Environmental Protection Agency, Gulf 
Breeze, FL (USA). Environmental Research Lab. c 1989. 17p. 
(EPA-600/D-89/255). Available from NTIS, PC A03/MF A01. 

Pub. in Aquatic Toxicology and Hazard Assessment, Vol. 12, 
120-133(1989). 

The types of data obtained in field studies must correspond to 
data used for risk assessment in order to verify approaches to pre- 
dicting contaminant fate and effects in estuarine ms. Survival 
of caged test animals at field test sites provides field data for direct 
comparison with laboratory toxicity test results. Coupling survival 
and other effects data from caged-animal studies with assessments 
of stocks and dynamics of populations of the same or a related 
species at the field site allows extrapolation from simple laboratory 
and field test results to more complex and ecologically significant 
interpretations. The paper presents examples of various ap- 
proaches to contaminant problems in estuaries. 


18022 (PB-90-852708/XAB) Mutagenic and carcinogenic 
organic substances found in drinking water. February 1975- 
December 1989 (Citations from the NTIS data base). Report tor 
February 1975-December 1989. National Technical Information 
Service, Springfield, VA (USA). Dec 1989. 110p. Available from 
NTISPC NO1/MF NO1. 

This bibliography contains citations concerning mutagenic and 
carcinogenic organic compounds found in naturally occuring and 
processed drinking water. Organic pollutants and residual organic 
contaminants from water-disinfection processes are discussed. In- 
dustrial pollutants such as styrenes, benzenes, and other solvents 
are considered. Decomposition products of other organic contami- 
nants are included. Risk assessment and carcinogenic studies, 
assay techniques, and removal techniques are also considered. 
Heavy metals, pesticide pollution, and water-quality standards are 
discussed in separate bibliographies. (Contains 191 citations fully 
indexed and including a title list.) 


18023 (PB—90-853250/XAB) Water-quality modeling: Hydro- 
logical and limnological systems. October 1961-November 
1989 (Citations from the NTIS data base). Report for October 
1981-November 1989. National Technical Information Service, 
Springfield, VA (USA). Dec 1989. 111p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-88-870696. 

This bibliography contains citations concerning the application of 
mathematical modeling to hydrological and limnological systems. 
Nutrient-removal in lakes and reservoirs, effects of mine drainage 
on water quality, and various parameters affecting pollutant flow in 
aquifers, streams, and rivers are discussed. Physical processes af- 
fecting water quality are included. (This updated bibliography 
contains 183 citations, 39 of which are new entries to the previous 
edition.) 


18024 (PB—90-854068/XAB) Artificial recharge of aquifers. 
January 1977-December 1988 (Citations from the Selected Wa- 
ter Resources Abstracts date base). Report for January 
1977-December 1988. National Technical Information Service, 
Springfield, VA (USA). Dec 1989. 227p. Available from NTISPC 
NO1/MF NO1. 

This bibliography contains citations concerning the utilization of 
artificial-recharge methods to improve water availability and water 
quality. Topics include site studies and evaluation, the use of im- 
pounded fresh water and treated waste water, the role- of 
artificial-recharge techniques in ground-water resource manage- 
ment, individual state programs, contaminant behavior, and the 
engineering aspects of utilizing spreading ponds and injection 
wells. Legal and environmental considerations and the use of com- 
puter simulations are also treated. (This updated bibliography 
contains 368 citations, none of which are new entries to the previ- 
ous edition.) 





18025 (PB-90-854076/XAB) Artificial recharge of aquifers. 
January 1989-December 1989 (Citations from the Selected Wa- 
ter Resources Abstracts data base). Report for January 
1989-December 1989. National Technical Information Service, 
Springfield, VA (USA). Dec 1989. 44p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-89-852412. See also PB-90-854068. 

This bibliography contains citations concerning the utilization of 
artificial-recharge methods to improve water availability and water 
quality. Topics include site studies and evaluation, the use of im- 
pounded fresh water and treated waste water, the role of 
artificial-recharge techniques in ground-water resource manage- 
ment, individual state programs, contaminant behavior, and the 
engineering aspects of utilizing spreading ponds and injection wells. 
Legal and environmental considerations and the use of computer 
simulations are also treated. (This updated bibliography contains 
52 citations, all of which are new entries to the previous edition.) 


18026 (PB—90-854142/XAB) Heavy metals in drinking we- 
ter: Standards, sources, and effects. January 1977-December 
1989 (Citations trom the Selected Water Resources Abstracts 
data base). Report for January 1977-December 1989. National 
Technical Information Service, Springfield, VA (USA). Dec 1989. 
163p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—89-852131. 

This bibliography contains citations concerning the public-health 
aspects and documented studies of heavy-metal pollutants in 
drinking water. Topics include human-exposure studies and the tox- 
icological effects incurred by ingestion of lead, copper, nickel, 
mercury, cadmium, manganese, and zinc. Prolonged exposure and 
quantification factors and effects, federal and state regulations and 
standards, and laboratory-animal studies are discussed. Sources 
from landfill contamination of ground water, acid-precipitation con- 
tributions to ground water pollution, and corrosion by-products in 
residential plumbing and public water-supply transport systems are 
examined. (This updated bibliography contains 272 citations, 71 of 
which are new entries to the previous edition.) 


18027 (PSI-39) Grimsel colloid exercise: An international 
intercomparison exercise on the sampling and characterisation 
of groundwater colloids. Organised by the Paul Scherrer Insti- 
tute (PSI/CH), co-organised by the National Cooperative for the 
Storage of Radioactive Waste (NAGRA/CH) and the Commis- 
sion of the European Community (DGXIVEC). Degueldre, C. 
(Paul Scherrer inst. (PSI), Villigen (Switzerland)); Longworth, G.; 
Moulin, V.; Vilks, P. Paul Scherrer Inst. (PSI), Villigen (Switzer- 
land). Nov 1989. 76p. Order Number DE90614233. Available from 
NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The Grimsel Colloid Exercise was an intercomparison exercise 
which consisted of an in situ sampling phase followed by a colloid 
characterisation step. The goal of this benchmark exercise, which 
involved 12 laboratories, was to evaluate both sampling and char- 
acterisation techniques with emphasis on the colloid specific size 
distribution. The sampling phase took place at the Grimsel Test Site 
between February 1 and 13, 1988 and the participating groups pro- 
duced colloid samples using the following methods: 1. Cross-flow 
ultrafiltration with production of membranes loaded with colloids. 2. 
Tangential diaultrafiltration and production of colloid concentrates. 
3. Filtrates produced by each group. 4. Unfiltered water was also 
collected by PS! in glass bottles, under controlled anaerobic condi- 
tions, and by the other sampling groups in various plastic bottles. 
In addition, on-line monitoring of pH, chi, [O-2] and T of the water 
and of [O-2] in the atmosphere of the sampling units was carried 
out routinely. All samples were shipped according to the CoCo 
Club scheme for characterisation, with emphasis on the size distri- 
bution. The exercise differentiates the colloid samples produced on 
site from those obtained after transfer of the fluid samples to the 
laboratories. The colloid concentration and size distribution can be 
determined by scanning electron microscopy gravimetry chemical 
analysis of fluid samples after micro/ultrafiltration and by transmis- 
sion single particle counting. The colloid concentration can also be 
evaluated by transmission electron microscopy static and dynamic 
light scattering and by laser-induced photoacoustic spectroscopy. 
The results are discussed on the basis of the detection limit, lateral 
resolution and counting conditions of the technique (precision) as 
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well as sample preparation, artefact production and measurement 
optimisation (accuracy). (Abstract Truncated) 


18028 (TVA/ONDER/AWR-88/12) North Alabama water 
quality assessment: Volume 15, Green-backed heron lo 
Pullin, B.P. Tennessee Valley Authority, Norris, TN (USA). Div. of 
Land and Economic Resources. Mar 1988. 14p. Sponsored by 
Tennessee Valley Authority. Order Number DE90006573. Available 
from NTIS, PC A03/MF A01 - OSTI. 

The purpose of this report is to summarize previously existing in- 
formation on the abundance and distribution of green-backed 
herons on selected areas of Wilson and Pickwick Reservoirs, 
present the results of the 1987 survey, and make recommenda- 
tions regarding further investigations. 6 refs., 11 figs., 5 tabs. 


18029 (TVA/ONRED/AWR-88/22) North Alabama water qual 
ity assessment: Volume 14, Concentrations of PCBs and DDTr 
in catfish from upper Pickwick Reservoir and PCBs from Wil- 
son Reservoir. Tennessee Valley Authority, Knoxville, TN (USA). 
Office of Natural Resources and Economic Development. Sep 
1987. 47p. Sponsored by Tennessee Valley Authority. Order Num- 
ber DE90006579. Available from NTIS, PC A04/MF A011 - OSTI. 

TVA has been involved in an extensive investigation of toxics in 
fish from reservoirs in north Alabama for several years. The initial 
study (1984) included several species of fish and a broad array of 
contaminants. Levels of polychlorinated biphenyls (PCBs) in catfish 
from Wilson Reservoir were of greatest interest. PCB concentra- 
tions in 22 of 45 catfish from Wilson equaled or exceeded the 
Food and Drug Administration (FDA) tolerance. Catfish from upper 
Pickwick Reservoir were not as highly contaminated—only one of 
18 individuals exceeded the FDA tolerance and the average was 
substantially below that level. However, in addition to analysis of 
the 18 individuals, two composites of three catfish each were ana- 
lyzed from the same locations. 6 refs., 5 figs., 9 tabs. 


18030 (WR-28-1-35-110) Shawnee groundwater assess- 
ment, Phase 1. Lindquist, K.F.; Bohac, C.E. Tennessee Valley 
Authority, Norris, TN (USA). Engineering Lab. Mar 1989. 170p. 
Sponsored by Tennessee Valley Authority. Order Number 
DE90006578. Available from NTIS, PC AO8/MF A01 - OSTI. 

A preliminary groundwater assessment of Shawnee Fossil Plant 
was prepared by Betson and Bohac (1987). This study analyzed 
data through 1985 and concluded that the opportunity for offsite 
leachate migration was limited. However, the plant is located over 
a usable aquifer and therefore an investigation of the effect of the 
plant's activities on groundwater and small nearby streams was un- 
dertaken. The assessment is divided into two parts. 32 refs., 31 
figs., 17 tabs. 


18031 (WSRC-RP-89-1057) Fish survey of Pen Branch and 
Indian Grave Branch. Mealing, H.G.; Heuer, J.H. Westinghouse 
Savannah River Co., Aiken, SC (USA); Normandeau Associates, 
Inc., Aiken, SC (USA). Southeastern Regional Office. Jan 1989. 
12p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
ACO09-89SR18035. (NAI-SR-96). Order Number DE90007114. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The objective of this ongoing study is to provide additional infor- 
mation for characterization of the fish communities of Pen Branch 
and Indian Grave Branch prior to the restart of K-Reactor. 


18032 (WSRC-RP-89-1061) Fish survey of Pen Branch and 
Indian Grave Branch. Mealing, H.G.; Paller, M.H. Westinghouse 
Savannah River Co., Aiken, SC (USA); ECS/Normandeau, Aiken, 
SC (USA). Nov 1988. 14p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract ACO9-89SR18035. (ECS-SR-93). Order 
Number DE90007116. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The objective of this study was to characterize the fish communi- 
ties in Pen Branch and Indian Grave Branch prior to the restart of 
K-Reactor. 


18033 Legionella spp. in Puerto Rico cooling towers. 
Negron-Alvira, A. (Univ. of Puerto Rico, Rio Piedras (Puerto Rico)); 
Perez-Suarez, |.; Hazen, T.C. Applied and Environmental Microbi- 
ology (USA), 54(10): 2331-2334 (Oct 1988). DOE Contract 
AC09-76SR00001. 
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Water samples from air conditioning cooling towers receiving dif- 
ferent treatment protocols on five large municipal buildings in San 
Juan, P.R., were assayed for various Legionella spp. and 
serogroups by using direct immunofiuorescence. Several water 
Guality parameters were also measured for each sample. Guinea 
pigs were inoculated with water samples to confirm pathogenicity 
and recover viable organisms. Legionella pneumophila serogroups 
1 to 6, L. bozemanii, L. micdadei, L. dumoffii, and L. gormanii were 
observed in at least one of the cooling towers. L. pneumophila was 
the most abundant species; its density reached 10° cells per ml, 
which is within the range that is considered potentially pathogenic 
to humans. A significantly higher density of L. pneumophila was 
observed in the cooling tower water that was not being treated with 
biocides. Percent respiration (INT) and total cell activity (acridine or- 
ange direct count) were inversely correlated with bacterial density. 
This study demonstrates that Legionella spp. are present in tropical 
air-conditioning cooling systems and that, without continuous bio- 
cide treatment, they may reach densities that present a health risk. 


18034 Plasmid incidence in bacteria from deep subsurface 
sediments. Fredrickson, J.K. (Pacific Northwest Laboratory, Rich- 
land, WA (USA)); Hicks, R.J.; Li, S.W.; Brockman, F.J. Applied and 
Environmental Microbiology (USA), 54(12): 2916-2923 (Dec 1988). 

Bacteria were isolated from deep terrestrial subsurface sedi- 
ments underlying the coastal plain of South Carolina. A total of 163 
isolates from deep sediments, surface soil, and return drill muds 
were examined for plasmid DNA content and resistance to the an- 
tibiotics penicillin, ampicillin, carbenicillin, streptomycin, kanamycin, 
and tetracycline. MICs of Cu**+, Cr+, and Hg** for each isolate 
were also determined. The overall frequency of plasmid occurrence 
in the subsurface bacteria was 33%. Resistance was most frequent 
to penicillin (70% of all isolates), ampicillin (49%), and carbenicillin 
(32%) and was concluded to be related to the concentrations of the 
individual antibiotics in the disks used for assaying resistance and 
to the production of low levels of 6-lactamase. The frequencies of 
resistance to penicillin and ampicillin were significantly greater for 
isolates bearing plasmids than for plasmidiess isolates; however, 
resistance was not transferable to penicillin-sensitive Escherichia 
coli. Hybridization of subsurface bacterial plasmids and chromoso- 
mal DNA with a whole-TOL-plasmid (pWWO) probe revealed some 
homology of subsurface bacterial plasmid and chromosomal DNAs, 
indicating a potential for those bacterial to harbor catabolic genes 
on plasmids or chromosomes. The incidences of antibiotic resis- 
tance and MICs of metals for subsurface bacteria were significantly 
different from those drill mud bacteria, ruling out the possibility that 
bacteria from sediments were derived from drill muds. 


55 BIOMEDICAL SCIENCES, BASIC STUD- 
IES 


5501 Behavioral Biology 
Refer also to citation(s) 16067 


5502 Biochemistry 
Refer also to citation(s) 17714 


18035 (BNL-43661) Electronic imaging systems for quanti- 
tative electrophoresis of DNA. Sutherland, J.C. Brookhaven 
National Lab., Upton, NY (USA). [1989]. 27p. Sponsored by U.S. 
DOE Energy Research; U.S. Department of Health and Human 
Services. DOE Contract AC02-76CH00016. (CONF-8909288-1: 
Conference on non-invasion techniques in biology and medicine, 
Albuquerque, NM (USA), 14-15 Sep 1989; BIO-4556). Order Num- 
ber DE90005576. Available from NTIS, PC A03/MF A01; OSTI; 
INIS. 

Gel electrophoresis is one of the most powerful and widely used 
methods for the separation of DNA. During the last decade, instru- 
ments have been developed that accurately quantitate in digital 
form the distribution of materials in a gel or on a biot prepared 
from a gel. In this paper, | review the various physical properties 
that can be used to quantitate the distribution of DNA on gels or 
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blots and the instrumentation that has been developed to perform 
these tasks. The emphasis here is on DNA, but much of what is 
said also applies to RNA, proteins and other molecules. 36 refs. 


18036 (CONF-8911146-6) Factors affecting the nature of 
induced mutations. Russell, L.B.; Russell, W.L.; Rinchik, E.M.; 
Hunsicker, P.R. Oak Ridge National Lab., TN (USA). [1989]. 22p. 
Sponsored by U.S. DOE Energy Research; U.S. Department of 
Health and Human Services. DOE Contract AC05-840R21400. 
From Banbury Center conference on mutation induction and heri- 
tability in mammalian germ cells; Cold Spring Harbor, NY (USA); 
12-15 Nov 1989. Order Number DE90005266. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The recent considerable expansion of specific-locus-mutation 
data has made possible an examination of the effects of germ-cell 
stage on both quantity of mutation yield and nature of mutations. 
For chemicals mutagenic in poststem-cell stages, three patterns 
have been identified according to the stages in which they elicit 
maximum response: (1) early spermatozoa and late spermatids; 
(2) early spermatids; and (3) differentiating spermatogonia. The 
majority of chemicals tested fall into Pattern 1. Chemicals that are 
also mutagenic in stem-cell spermatogonia do not preferentially be- 
long to any one of these three categories. For only one chemical 
(CHL) has an entire set of mutations been analyzed molecularly. 
However, the results of genetic and molecular analyses of genomic 
regions surrounding six of the specific-locus markers allow us to 
conclude that any mutation that causes lethality of homozygotes (in 
the case of d, prenatal lethality, specifically) must involve one or 
more loci in addition to the marked one. Such mutations have been 
classified as “large lesions” (LL), the remainder as “other lesions” 
(OL). Analysis of the data shows that, regardless of the nature of 
the chemical (Pattern-1, -2, or -3), (1) LLs constitute a very low 
proportion of the mutations induced in either stem-cell or differenti- 
ating spermatogonia, and (b) LLs constitute a high proportion of 
mutations induced in postmeiotic stages. Chemicals that are active 
in both pre- and postmeiotic stages produce LL or OL mutations 
depending on cell stage. 


18037 (DOE/ER/13907-2) Cloning and analysis of genes 
regulating plant cell growth: Progress report. Case Western 
Reserve Univ., Cleveland, OH (USA). Dec 1989. 5p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-88ER13907. Or- 
der Number DE90005828. Available from NTIS, PC A02/MF A01; 
OSTI, INIS; GPO Dep. 

The aims of this work are to identify, clone and analyze genes 
involved in the regulation of plant cell growth. To do this, we have 
induced tumors on Arabidopsis thaliana by exposing seed or 
germinating seedlings to ionizing radiation. The tumors which de- 
veloped on the plants derived from these seed were excised and 
established in culture. Unlike normal tissue explants, the tumors 
are able to grow on hormone-free medium suggesting changes in 
growth control (either hormonal or other) induced by the radiation 
exposure. This progress report describes work aimed at character- 
izing these tumors at the physiological and cellular levels and at 
determining the molecular basis of the changes leading to the tu- 
morous phenotype. 


18038 (UCRL—102439) Human sperm cytogenetics and the 
one-cell zygote. Brandriff, B.F.; Gordon, L.A. Lawrence Livermore 
National Lab., CA (USA). 27 Nov 1989. 20p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-48. (CONF- 
8911146-5: Banbury Center conference on mutation induction and 
heritability in mammalian germ cells, Cold Spring Harbor, NY 
(USA), 12-15 Nov 1989). Order Number DE90005324. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Human reproductive wastage is known to be a common event. 
One major cause of embryonic and fetal losses is chromosomal 
aberrations, identified by karyotyping spontaneous abortion mate- 
rial and in vitro fertilized human embryos. Karyotyping of human 
gametes has made it possible to document types and frequencies 
of chromosomal aberrations directly in eggs and sperm them- 
selves. Our studies with human sperm from normal, healthy men 
support the view that chromosome-specific aneuploidy does in fact 
occur, and that frequencies of structural chromosomal aberrations 
appear to be person specific and stable over time. The types of 
structural aberrations identified suggest that normal human 





spermiogenesis may be vulnerable to breakage events or precur- 
sor lesions leading to such breakage events. After entry into egg 
cytoplasm and preceding the formation of first-cleavage mitotic 
chromosomes, the male as well as the female genome replicate 
their DNA in a pattern qualitatively similar to that in somatic cells. 
However, at present it is not known what relationship exists be- 
tween spontaneous chromosome breaks seen at first cleavage and 
DNA replication activities. Limited data on survivors of radiotherapy 
lend support to the view that long-term effects on sperm chromoso- 
mal integrity can be identified. Studies on sperm cytogenetics thus 
have the potential for identifying adverse environmental effects on 
human spermatogenesis as monitored by this well-defined end- 
point. 32 refs., 2 figs., 1 tab. 


18039 The influence of oscillating and static fields on ionic 
trans processes in natural and synthetic membranes. 
Liburdy, R.P. (Lawrence Berkeley Lab., Life Sciences Div.-74, Re- 
search Medicine and Radiation Biophysics, UC Berkeley, Berkeley, 
CA (US)); Vanek, P.F.; Sheeler, C.Q.; Fingado, B. pp. 935 of The 
Electrochemical Society Spring meeting (extended abstracts). The 
Electrochemical Society, Pennington, NJ (1989). (CONF-890518—: 
175. meeting of the Electrochemical Society, Los Angeles, CA 
(USA), 7-12 May 1989). 

lonic transport processes in both natural and synthetic mem- 
brane systems are addressed in this paper. They involve the 
translocation of charged species across organized bilayer struc- 
tures. Elements of the bilayer involved in movement of charged 
species may be sensitive to an imposed force in the form of an 
electromagnetic or a static magnetic field. Such a field effect on 
ionic transport could be due to a direct effect on the charge 
species or the result of an indirect effect on membrane elements 
responsible for structural conformation of the bilayer. The authors 
discuss investigations conducted to determine if an imposed 
electromagnetic or magnetic field can influence ionic transport pro- 
cesses through bilayers. They also discuss how these studies have 
been extended to natural cell membranes represented by the lym- 
phocyte and erythrocyte. To link field effects to structural transitions 
in the bilayer, the authors modified the membrane of synthetic and 
natural cell membranes with cholesterol to eliminate Tc. They dis- 
cuss how these modified membrane systems are not responsive to 
field treatments, suggesting that structural conformation at Tc is es- 
sential for coupling to the imposed fields. 


18040 Submission of data to GenBank. Burks, C. (Los 
Alamos National Laboratory, NM (USA)); Tomlinson, L.J. Proceed- 
ings of the National Academy of Sciences of the United States of 
America (USA), 86(2): 408 (Jan 1989). 

In response to both the ever-increasing rate of determining nu- 
cleotide sequences and the growing trend among journals to allow 
articles to appear that describe the results of determining a se- 
quence without explicitly presenting the sequence, GenBank and a 
number of the journals that publish nucleotide sequence data are 
working together to promote the direct, timely submission of nu- 
cleotide sequence data to GenBank. The policy being established 
by the Proceedings is described and a brief summary, in the con- 
text of this policy, of the mechanics of submitting data directly to 
GenBank is given. 


18041 An investigation of a human erythrocyte SOD modi- 
fied at position 137. Bertini, |. (Univ. of Florence (italy)); Banci, L.; 
Luchinat, C.; Bielski, B.H.J.; Cabelli, D.E.; Mullenbach, G.T.; 
Hallewell, R.A. Journal of the American Chemical Society (USA), 
111(2): 714-719 (18 Jan 1989). 

A human copper-zine superoxide dismutase mutant in which the 
active site residue Thr-137 is substituted with lle has been charac- 
terized by activity measurements, electronic, CD, and EPR 
spectroscopies, and 'H NMR spectroscopy of its cobalt-substituted 
derivative. The mutant displays gross changes in the metal coordi- 
nation sphere. The chromophore is considerably more tetragonal 
than in the wild-type (WT) enzymes and its coordination may be 
consistent with no apical water. The formation of a more regular 
square plane results from a more regular binding of the four 
histidines. Despite these sizable alterations, the mutant has essen- 
tially the same enzymatic activity as the WT at physiological pH. It 
follows that the detailed stereochemistry about copper is not rele- 
vant for activity. Consistent with this result, they find that the 
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affinity of anions is similar to that of the WT. The mutant, however, 
shows a 0.8 unit lower pK, for the high pH decrease of enzymatic 
activity. The possible candidates for the group responsible for such 
behavior are considered. 39 refs., 8 figs., 2 tabs. 


18042 Molecular cloning and sequence of cDNA encoding 
the plasma membrane proton pump (H*-ATPase) of 

sis thaliana. Harper, J.F. (Univ. of Wisconsin, Madison (USA)); 
Surowy, T.K.; Sussman, M.R. Proceedings of the National 
Academy of Sciences of the United States of America (USA), 
86(4): 1234-1238 (Feb 1989). DOE Contract AC02-83ER13086. 

In plants, the transport of solutes across the plasma membrane 
is driven by a proton pump (H*-ATPase) that produces an electric 
potential and pH gradient. The authors isolated and sequenced a 
full-length cDNA clone that encodes this enzyme in Arabidopsis 
thaliana. The protein predicted from its nucleotide sequence en- 
codes 959 amino acids and has a molecular mass of 104,207 Da. 
The plant protein shows structural features common to a family of 
cation-translocating ATPases found in the plasma membrane of 
prokaryotic and eukaryotic cells, with the greatest overall identity in 
amino acid sequence (36%) to the H*-ATPase observed in the 
plasma membrane of fungi. The structure predicted from a hy- 
dropathy plant contains at least eight transmembrane segments, 
with most of the protein (73%) extending into the cytoplasm and 
only 5% of the residues exposed on the external surface. Unique 
features of the plant enzyme include diverged sequences at the 
amino and carboxyl termini as well as greater hydrophilic character 
in three extracellular loops. 


18043 Molecular model of the G protein a subunit based on 
the crystal structure of the HRAS protein. Holbrook, S.R. 
(Lawrence Berkeley Laboratory, CA (USA)); Kim, Sunghou. Pro- 
ceedings of the National Academy of Sciences of the United States 
of America (USA), 86(6): 1751-1755 (Mar 1989). DOE Contract 
AC03-76SF00098. 

A structural model of guanine nucleotide-binding regulatory pro- 
tein a subunits (G, subunits) is proposed based on the crystal 
structure of the catalytic domain of the human HRAS protein 
(p21'**). Because of low overall sequence similarity, structural and 
functional constraints were used to align the G, consensus se- 
quence with that of p21™*. The resulting G. model specifies the 
spatial relationship among the guanine nucleotide-binding site, the 
binding site of the 8+ subunit complex, likely regions of effector 
and receptor interaction, and sites of cholera and pertussis toxin 
modification. The locations in the model of the experimentally de- 
termined sites of proteolytic digestion, point mutation, monocional 
antibody binding, and toxin modification are consistent with and 
help explain the observed biological activity. Two important findings 
from our model are (i) the orientation of the G, model with respect 
to the membrane and (ii) the identification of the spatial proximity of 
the N- and C-terminal regions. Furthermore, by analogy to p21"*, 
the model assigns specific residues in G, required for binding the 
guanosine (G-box) and phosphates (PO,-box) and identifies 
residues potentially involved in the conformational switch mecha- 
nism (S-box). Specification of these critical regions in the G, model 
suggests guidelines for construction of mutants and chimeric pro- 
teins to experimentally test structural and functional hypotheses. 


18044 PAF biosynthesis: Characterization of alkylacety+-GP 
phosphohydrolase in rat Malone, B. (Oak Ridge Asso- 
ciated Univ., TN (USA)); Lee, T.C.; Snyder, F. Federation 
Proceedings, Federation of American Societies for Experimental Bi- 
ology (USA), 46(6): 2033 (1 May 1987). (CONF-870644-: 78. 
annual meeting of the American Society of Biological Chemists 
conference, Philadelphia, PA (USA), 7-11 Jun 1987). 

The authors have characterized an alkylacetyl-GP phosphohy- 
drolase in rat spleen microsomes that catalyzes the conversion of 
alkylacetyl-GP to alkylacetyl+-G, a precursor of PAF. This enzyme 
has an optimal pH of 7.0, an apparent Km of 31.8 uM, and is 
widely distributed in various tissues. Studies on substrate specifici- 
ties, cation requirements, and the subcellular distribution of the 
alkylacety+-GP phosphohydrolase suggest that this enzyme can be 
distinguished from a nonspecific phosphomonoesterase or 
phosphatidate phosphohydrolase. Like alkyllyso-GP:acety+CoA 
acetyltransferase, the alkylacety+-GP phosphohydrolase shows no 
notable substrate selectivities with regard to variations in alkyl 
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chain length at the sn-1 position or short-chain acyl groups (with 
the exception of C3.) at the sn-2 position of the glycerol molecule. 
The enzymatic activity of alkylacetyl-GP phosphohydrolase is 30- 
to 90-fold higher than alkyllyso-GP:acetyl-CoA acetyltransferase in 
most tissues. Also, alkylacety+GP phosphohydrolase can degrade 
alkyllyso-GP. Thus, our findings imply that specificities of the 
molecular species of PAF synthesized de novo are determined by 
the DTT-insensitive alkylacetyl-G:CDP-choline cholinephospho- 
transferase, the final step of the pathway. Furthermore, 
alkyllyso-GP:acetyl-CoA acetyltransferase appears to be the rate- 
limiting step in the de novo synthesis of alkylacetyl-G. 


18045 Chlorella viruses isolated in China. Zhang, Y. (Univ. of 
Nebraska, Lincoln (USA)); Burbank, D.E.; Van Etten, J.L. Applied 
and Environmental Microbiology (USA), 54(9): 2170-2173 (Sep 
1988). DOE Contract AC02-82ER12086. 

Plaque-forming viruses of the unicellular, eukaryotic, exsymbiotic, 
Chiorelia-like green algae strain NC64A, which are common in the 
United States, were also present in fresh water collected in the 
People’s Republic of China. Seven of the Chinese viruses were 
examined in detail and compared with the Chlorella viruses previ- 
ously isolated in the United States. Like the American viruses, the 
Chinese viruses were large polyhedra and sensitive to chloroform. 
They contained numerous structural proteins and large double- 
stranded DNA genomes of at least 300 kilobase pairs. Each of the 
DNAs from the Chinese viruses contained 5-methyldeoxycytosine, 
which varied from 12.6 to 46.7% of the deoxycytosine, and N®- 
methyldeoxyadenosine, which varied from 2.2 to 28.3% of the 
deoxyadenosine. Four of the Chinese virus DNAs hybridized exten- 
sively with °*P-labeled DNA from the American virus PBCV-1, and 
three hybridized poorly. 


18046 Oxidative cleavage of a phenolic diarylpropane lignin 
model dimer by manganese peroxidase from Phanerochaete 
chrysosporium. Wariishi, Hiroyuki (Oregon Graduate Center, 
Beaverton (USA)); Valli, K.; Gold, M.H. Biochemistry (USA), 
28(14): 6017-6023 (11 Jul 1989). DOE Contract FG06-86ER13550. 

in the presence of Mn! and H202, homogeneous 
manganese peroxidase oxidized 1-(3,5-dimethoxy-4- 
hydroxyphenyl)-2-(4-methoxyphenyl)-1,3-dihydroxypropane (I) to 
yield 1-(3,5-dimethoxy-4-hydroxyphenyl)-2-(4-methoxyphenyl)-1- 
oxo-3-hydroxypropane (il), 2,6-dimethoxy-1,4-benzoquinone (Ill), 
2,6-dimethoxy-1,4-dihydroxybenzene (IV), 1-(4-methoxyphenyl)-1- 
oxo-2-hydroxyethane (V), 1-(4-methoxyphenyl)-1 ,2-dihydroxyethane 
(Vl), syringaldehyde (Vill), and 2-(4-methoxyphenyl)-3- 
hydroxypropanal (IX). Chemically prepared manganese(|Ill) 
malonate catalyzed the same reactions. Oxidation of | in H2'®O 
under argon resulted in >80% incorporation of 1®O into the pheny!- 
glycol VI, the hydroquinone IV, and the quinone III. Oxidation of | 
in Ho'®O under aerobic conditions resulted in 40% incorporation of 
180 into VI but no '®O incorporation into V. Finally, oxidation of | 
under '®O. resulted in 89% and 28% incorporation of '®O into V 
and VI, respectively. These results are explained by mechanisms 
involving the one-electron oxidation of the substrate | by enzyme- 
generated Mn" to produce a phenoxy radical intermediate |’. 
Subsequent C.-C, bond cleavage of the radical intermediate 
yields syringaldehyde (Vill) and a Cg.-C2o benzylic radical. 
Syringaidehyde is oxidized by Mn" in several steps to a cyclo- 
hexadiene cation intermediate |’, which is attacked by water to 
yield the benzoquinone Ill. The C¢-Cz radical is scavenged by O2 
to form a peroxy radical that decomposes to V and VI. In these re- 
actions, Mn'"' generated by manganese peroxidase catalyzes both 
formation of the substrate phenoxy radical and oxidation of carbon- 
centered radical intermediates, to yield reactive cations. 


18047 Partial purification and peptide mapping of ubiquitin- 


phytochrome conjugates from oat. Shanklin, J. (Univ. of 
Wisconsin, Madison (USA)); Jabben, M.; Vierstra, R.D. Biochem- 
istry (USA), 28(14): 6028-6034 (11 Jul 1989). DOE Contract 
FG02-88ER13968. 

Phytochrome is rapidly degraded in vivo following photoconver- 
sion from the relatively stable red light absorbing form Pr to the far 
red light absorbing form Pfr. In etiolated seedlings from several 
species, this photoconversion also induces the accumulation of 
ubiquitin-phytochrome conjugates (Ub-P), suggesting that Pfr is 
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degraded via a ubiquitin-dependent proteolytic pathway. To under- 
stand why Pfr is preferentially conjugated with ubiquitin, Ub-P were 
partially purified and characterized with the ultimate goal of map- 
ping ubiquitin attachment sites. Ub-P were partially purified by 
poly(ethylene imine) and ammonium sulfate precipitations followed 
by hydroxyapatite chromatography and separated from unmodified 
phytochrome by size-exclusion chromatography. Up-P had an 
apparent native molecular size of approximately 600 kDa, substan- 
tially larger than that of the unmodified Pfr dimer (365 kDa). Ub-P 
retained the property of spectral photoreversibility. The initial diges- 
tion patterns of Ub-P were similar to unmodified phytochrome. In an 
attempt to identify ubiquitin attachment site(s), Ub-P were probed 
with a library of anti-oat phytochrome monoclonal antibodies. Of 
the 16 different anti-phytochrome monoclonal antibodies tested, 3 
(O76C, O19F, and O311B) poorly recognized all size classes of 
Ub-P, indicating that the corresponding epitopes were masked ei- 
ther directly or indirectly as a result of ubiquitin ligation. These 
epitopes are located between residues 90 and 180 (O76C), 558 
and 668 (O19F), and 747 and 830 (0311B) of oat phytochrome. 
Because the regions recognized by 019F and 0311B are near the 
C-terminal domain containing at least one ubiquitin attachment site, 
and near amino acid residues that become more accessible when 
the chromoprotein is in the Pfr form, these regions may be impor- 
tant in the Pfr-dependent ubiquitination of phytochrome. 


5503 Cytology 
Refer also to citation(s) 18135 
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Refer also to citation(s) 18037 


18048 Evidence for increased in vivo mutation and somatic 
recombination in Bloom's syndrome. Langlois, R.G. (Lawrence 
Livermore National Lab., CA (USA)); Bigbee, W.L.; Jensen, R.H.; 
German, J. Proceedings of the National Academy of Sciences of 
the United States of America (USA), 86(2): 670-674 (Jan 1989). 
DOE Contract W-7405-ENG-48. 

The glycophorin A assay was used to estimate the frequency of 
mutations that accumulate in vivo in somatic cells of persons with 
Bloom’s syndrome (BS). This assay measured the frequency of 
persons of blood type MN of variant erythrocytes that lack the ex- 
pression of one allelic form of glycophorin A, presumably due to 
mutational recombinational events in erythroid precursor cells. 
Samples of blood from persons with BS showed dramatic 50- to 
100-fold increases in the frequency of variants of three types, 
those with a hemizygous phenotype, those with a homozygous 
phenotype, and those with what appears to be partial loss of the 
expression of one locus. The high frequency of homozygous vari- 
ants, genetic evidence for altered allelic segregation of a specific 
biochemical locus, provides evidence for increased somatic 
crossing-over in vivo in BS. An increased generation of functional 
hemizygosity and homozygosity in their somatic cells may play an 
important role in the extreme cancer risk of persons with BS. 


18049 Cloning of the Thermomonospora fusca Endoglu- 
canase E2 gene in Streptomyces lividans: Affinity purification 
and functional domains of the cloned gene product. Ghangas, 
G.S. (Cornell Univ., Ithaca, NY (USA)); Wilson, D.B. Applied and 
Environmental Microbiology (USA), 54(10): 2521-2526 (Oct 1988). 
DOE Contract FG02-84ER13233. 

Thermomonospora fusca YX grown in the presence of cellulose 
produces a number of 6-1-4-endoglucanases, some of which bind 
to microcrystalline cellulose. By using a multicopy plasmid, plJ702, 
a gene coding for one of these enzymes (E2) was cloned into 
Streptomyces lividans and then mobilized into both Escherichia coli 
and Streptomyces albus. The gene was localized to a 1.6-kilobase 
Pvull-Clal segment of the originally cloned 3.0-kilobase Sstl frag- 
ment of Thermomonospora DNA. The culture supernatants of 
Streptomyces transformants contain a major endoglucanase that 
cross-reacts with antibody against Thermomonospora cellulase E2 
and has the same molecular weight (43,000) as T. fusca E2. This 
protein binds quickly and tightly to Avicel. It also binds to filter pa- 
per but at a slower rate than to Avicel. Several large proteolytic 





degradation products of this enzyme generated in vivo lose the 
ability to bind to Avicel and have higher activity on carboxymethyl 
cellulose than the native enzyme. Other smaller products bind to 
Avicel but lack activity. A weak cellobiose-binding site not observed 
in the native enzyme was present in one of the degradation prod- 
ucts. In E. coli, the cloned gene produced a cellulase that also 
binds tightly to Avicel but appeared to be slightly larger than T. 
fusca E2. The activity of intact E2 from all organisms can be inacti- 
vated by Hg** ions. Dithiothreitol protected against Hg** 
inactivation and reactivated both unbound and Avicel-bound Hgp,- 
inhibited E2, but at different rates. 
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18050 (BNL-43806) Measurement of body fat by neutron 
inelastic scattering: Comments on installation, operation and 
error analysis. Kehayias, J.J. (Tufts Univ., Boston, MA (USA). 
USDA Human Nutrition Research Center on Aging at Tufts Univ.); 
Gunther, D.M.;; Heymsfield, S.B.; Wang, J.; Pierson, R.N. Jr.; Dil 
manian, F. A. Brookhaven National Lab., Upton, NY (USA). [1989]. 
8p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH00016. (CONF-8906269-5: 1989 international sympo- 
sium on in vivo body composition studies, Toronto (Canada), 20-23 
Jun 1989). Order Number DE90006765. Available from NTIS, PC 
A02/MF A01 - OSTI. 

The existing techniques for the in vivo measurement of body fat 
can be classified into three categories: subtraction of lean body 
mass from total weight, measurement of a physical property of the 
body, and neutron inelastic scattering. This paper discusses the 
technique of neutron inelastic scattering, the analysis of spectral 
data, and the results. 13 refs., 4 figs., 2 tabs. (KS) 


18051 (ORNL/M—1046) TNT metabolites in animal tissues: 
Quarterly technical progress report (No. 5), October 1, 1989- 
December 31, 1989. Shugart, L.R. Oak Ridge National Lab., TN 
(USA). Jan 1990. 18p. Sponsored by U.S. Department of Defense. 
DOE Contract AC05-840R21400. Order Number DE90006492. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The overall objectives of this project are: to provide quantitative 
analytical procedures for the analysis of TNT and at least eight of 
its metabolites in animal tissues; and to obtain representative sam- 
ples of tissues from animals from designated Army sites, and to 
determine the presence or absence of TNT and its metabolites in 
these samples. The study is divided into two Phases corresponding 
to the stated overall objectives of the project. 5 figs., 4 tabs. 


18052 Kinetic analysis of protein degradation by a freshwa- 
ter wetland sediment community. Cunningham, H.W. (Univ. of 
Michigan, Ann Arbor (USA)); Wetzel, R.G. Applied and Environ- 
mental Microbiology (USA), 55(8): 1963-1967 (Aug 1989). DOE 
Contract FG02-87ER60515. 

The mineralization of proteins by the sediment microflora of a 
freshwater wetland conformed to a kinetic mode! developed for 
polymer degradation. The maximum velocity of protein mineraliza- 
tion ranged from 2,078 to 147 nmol of protein cm—Sh-" from May 
to October. The turnover time of protein was 13 to 69 h. A statisti- 
cal comparison of the kinetic parameters by the standard error of 
the estimate demonstrated that protein degradation exhibited signif- 
icant random fluctuations throughout the growing season. These 
fluctuations were related to changes in the concentration of readily 
degradable protein as estimated by K;. Utilization of amino acids 
was 9 to 57 times grater than the utilization of protein, and the 
turnover time for amino acids was 1.6 to 3.7 h. 
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18053 (AECL-9177) Nuclear medicine tomorrow. Marko, 
A.M. (ed.). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Apr 1986. 97p. (CONF- 
8508278-: Workshop on nuclear medicine tomorrow, Chalk River 
(Canada), 20-22 Aug 1985). Order Number DE90614536. Available 
from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 
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The purpose of this workshop was to discuss and promote future 
nuclear medicine applications. Atomic Energy of Canada Limited 
(AECL) is determined to assist in this role. A major aim of this 
gathering was to form an interface that was meaningful, represen- 
tative of the two entities, and above all, ing. In the opening 
address, given by Mr. J. Donnelly, President of AECL, this strong 
commitment was emphasized. In the individual sessions, AECL 
participants outlined research and development programs and 
unique expertise that promised to be of interest to members of the 
nuclear medicine community. The latter group, in turn, described 
what they saw as some problems and needs of nuclear medicine, 
especially in the near future. These proceedings comprise the 
record of the formal presentations. Additionally, a system of report- 
ing by rapporteurs insured a summary of informal discussions at 
the sessions and brought to focus pertinent conclusions of the 
workshop attendees. 


18054 (AECL-9177, pp. 54-68) Nuclear medicine: The best 
is yet to come. . Lentie, B.C. (Cross Cancer Inst.,Edmonton, AB 
(Canada)). Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Apr 1986. (CONF-8508278-: 
Workshop on nuclear medicine tomorrow, Chalk River (Canada), 
20-22 Aug 1985). In Workshop on nuclear medicine tomorrow. Or- 
der Number DE90614536. Available from NTIS (US Sales Only), 
PC AO5/MF A01 - OSTI; INIS. 

Several growth areas for nuclear medicine were defined. Among 
them were: cardiac nuclear medicine, neuro-psychiatric nuclear 
medicine, and cancer diagnosis through direct tumor imaging. A 
powerful new tool, Positron Emission Tomography (PET) was 
lauded as the impetus for new developments in nuclear medicine. 
The political environment (funding, degree of autonomy) was dis- 
cussed, as were the economic and scientific environments. 


18055 (AECL-9177, pp. 25-28) RF and magnets. Hutcheon, 
R.M. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.). Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Apr 1986. (CONF- 
8508278-: Workshop on nuciear medicine tomorrow, Chalk River 
(Canada), 20-22 Aug 1985). in Workshop on nuciear medicine to- 
morrow. Order Number DE90614536. Available from NTIS (US 
Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Exampies of how applied radiofrequency and magnet technology 
are used, and could be used, in the nuclear medical field are 
presented. Specific examples are: (1) the THERAC 25 electron ac- 
celerator project; (2) large, high field magnet systems for nuclear 
magnetic resonance (NMR); (3) the superconducting cyclotron; and 
4. hyperthermia treatment. Emphasis is placed on the example of 
hyperthermia treatment. 


18056 (AECL-9177, pp. 50-53) Nuclear medicine: The party 
is over. . Chamberlain, M.J. (Univ. of Western Ontario, London 
(Canada). Univ. Hospital). Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs. Apr 1986. (CONF- 
8508278—-: Workshop on nuclear medicine tomorrow, Chalk River 
(Canada), 20-22 Aug 1985). In Workshop on nuclear medicine to- 
morrow. Order Number DE90614536. Available from NTIS (US 
Sales Only), PC AO5/MF A01 - OSTI; INIS. 

Despite an aggressive, competitive diagnostic radiology depart- 
ment, the University Hospital, London, Ontario has seen a decline 
of 11% total (in vivo and in the laboratory) in the nuclear medicine 
workload between 1982 and 1985. The decline of in vivo work 
alone was 24%. This trend has already been noted in the U-S.. 
Nuclear medicine is no longer ‘a large volume prosperous specialty 
of wide diagnostic application’. 


18057 (ANSTO/E-673) The development of dysprosium- 
165 hydroxide macroaggregates for radiation synovectomy. 
McLaren, A.B.; Hetherington, E.L.R.; Maddalena, D.J.; Snowden, 
G.M. Australian Nuclear Science and Technology Organisation, Lu- 
cas Heights (Australia). Jun 1988. 24p. Order Number 
DE90614716. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The development of a dysprosium-165 product, Dy-HMA, which 
is suitable for the radiation synovectomy of arthritic joints is 
described. Dysprosium-165 is a short-lived (t;;2 = 139 min) beta- 
emitter produced by the neutron irradiation of natural dysprosium. 
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Dy-HMA is a suspension of macroaggregated hydroxide particles in 
saline with the majority of particles in the 3-5 mum range. Studies 
in rabbits have demonstrated minimal leakage following the intra- 
articular injection of a knee joint. At 24 hours, the accumulation in 
the liver is about 0.003% of the injected dose and there is consid- 
erably less in other organs and tissue. The use of Dy-HMA has 
considerable advantages over the presently used yttrium-90 prod- 
ucts. The undesired leakage to and subsequent irradiation of other 
organs is considerably reduced. The period of hospitalisation is 
reduced from four days to one and the production of '®> Dy in Aus- 
tralia will overcome the difficulties of supply °°Y from overseas. 21 
rets., 1 fig., 18 tabs. 


18058 (BNL-42888) Distribution of lead in human bone: 1. 
Atomic absorption measurements. Hu, H. (Harvard Medical 
School, Boston, MA (USA). Brigham and Women's Hospital); 
Tosteson, T.; Aufderheide, A.C.; Wittmers, L.; Burger, D.E.; Milder, 
F.L.; Schidlovsky, G.; Jones, K.W. Brookhaven National Lab., Up- 
ton, NY (USA). Nov 1989. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH00016. (CONF-8906269-4: 
1989 international symposium on in vivo body composition studies, 
Toronto (Canada), 20-23 Jun 1989). Order Number DE90005235. 
Available from NTIS, PC A02/MF A01 - OSTI. 

X-ray fluorescence (XRF) provides a convenient and accurate 
means of estimating lead content in bone. However, before one 
can accurately interpret XRF results to obtain a measurement of 
lead exposure in either clinical medicine or epidemiologic studies, 
several issues regarding the distribution of lead in the human 
skeleton and the histomorphometry of bone need to be addressed. 
17 rets., 3 figs., 4 tabs. 


18059 (DOE/ER/60528-3) Radiolabelled D2 agonists as 
prolactinome imaging agents: Progress report, February 1, 
1989—January 31, 1990. Otto, C.A. Michigan Univ., Dearborn, MI 
(USA). 1 Aug 1989. 10p. Sponsored by U.S. DOE Energy Re- 
search, DOE Contract FG02-87ER60528. Order Number 
DE90006012. Available from NTIS, PC A02/MF A01 - OSTI. 

During the past year, further studies on mAChR were conducted. 
These studies included verification of the difference in pituitary dis- 
tribution based on ligand charge. The pituitary localization of TRB. 
A neutral mAChR ligand, was verified. The lack of QNB blockade 
of TRB uptake was tested by blockage with scopolamine, another 
mAChR antagonist and by testing the effect in a different strain of 
rat. Neither scopolamine or change of rat strain had any effect. We 
concluded that TRB uptake in pituitary is not a receptor-mediated 
process. Further studies were conducted with an additional quater- 
nized MACHR ligand: MQNB. Pituitary localization of MQNB, like 
MTRB, could be blocked by pretreatment with QNB. We have ten- 
tatively concluded that permanent charge on a mAChR antagonist 
changes the mechanism of uptake in the pituitary. Time course 
studies and the effects of DES on myocardial uptake are reported. 
A brief report on preliminary results of evaluation of quaternized 
mAChR ligands in the heart is included. In a limited series of such 
ligands, we have observed a single binding site and a difference in 
Bmax values: QNB competition studies yield larger Bmax values 
than studies with °H-NMS. Progress in the synthesis of D2 ago- 
nists includes solving a synthetic problem and preparation of the 
“cold” analogue of N-0437 using procedures applicable to eventual 
synthesis with ''C-CHgl. 2 refs., 5 figs., 1 tab. 


18060 (ETH-Diss—8990) Liposomes as carriers of the beta- 
emitters rhenium-186 and rhenium-188 for use in radiotherapy. 
Haefeli, U. Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). 1989. 117p. (in German). Order Number 
DE90614717. Available from NTIS (US Sales Only), PC AO6/MF 
AO1 - OSTI; INIS. 

The two radioisotopes Re-186 and Re-188 are highly favoured 
as therapeutic nuclides in nuclear medicine due to their unique 
radiation characteristics. For application in future (e.g. radiosynov- 
iorthesis of the knee) we have chosen liposomes as biodegradable 
and non-irriting carriers. They were filled with radioactive Re in 
therapeutic doses of >370 MBq (10 mCi). 1. Small unilamellar lipo- 
somes (SUV's) of an average size of 28 nm were prepared by 
ultrasonic irradiation. They encapsulated only 0.64% of the per- 
rhenate. 2. Liposomes carrying DTPA-SA in their bilayer 
(SA=octadecylamine) were produced in order to form a complex 
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with Tc and Re. Technetium was complexed in high yield and the 
Te-DTPA-liposome bindings were found to be stable when tested 
by dialysis. Similar attempts to complex Re were not successful 
because the amount of Sn(+ll) required for the reduction was so 
high that the liposomes were destroyed. 3. Methylthiosemicar- 
bazide (mts) was coupled covalently to aminomethylpolystyrene. 
These spheres were used as a very convenient and simple model 
for testing the labelling-yield and the stability of the Re-mts- 
complex. 4. Two isomers of the complex ReO(OEt)Ci2(PPh3). 
(Rephos) were characterized. These highly lipid-soluble inactive 
complexes were irradiated by neutrons and then used to prepare a 
mixed micelle with egg yolk lecithin and the detergent sodium de- 
oxycholate. Liposomes were produced in a size of 60-80 nm ina 
very simple way by gelfiltration. Up to 53.5% of the radioactive 
Rephos was incorporated. Monitoring the stability by dialysis an ini- 
tial loss of 10-15% and subsequent linear decrease were observed. 
The daily loss could be reduced to 1.0% by the addition of ascor- 
bic acid. After 8 days, 82% of the initial activity still remained in 
the vesicles. 5. [ReOs(en)sjJCl2H20 and [ReO2(1,4,8,11- 
tetraazaundecane)]Cil were synthesized and characterized. 6. 


18061 (INIS-mf-—11573) A technical report (1963-1968). 
Bhabha Atomic Research Centre, Bombay (india). Radiation 
Medicine Centre. Jun 1989. 157p. Order Number DE90614538. 
Available from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; 
INIS. 

The research and development work and achievements of the 
Radiation Medicine Centre (RMC), Bombay during the period 1963- 
1988 are reviewed. Some of the major highlights are: (1) diagnosis 
and treatment of thyroid disorders with iodine-131, (2) development 
of aerosol delivery system for lung scintigraphy to study pulmonary 
ventilation, and (3) development and use of radiopharmaceuticals 
labelled with iodine-131, technetium-99 etc. The report also covers 
other activities of the RMC such as radiation safety and health 
physics activities, training programmes, library services, keeping of 
medical records and office administration. A list of papers pub- 
lished by the research workers of the Centre during 1963-1988 is 
also given. (N.B.). 


18062 (INIS-mf—11577, pp. 48) In vivo determination of cad- 
mium content in kidneys by PNAA. Becvar, F. (Karlova Univ., 
Prague (Czechoslovakia). Fakulta Matematicko-Fyzikalni); Dvorak, 
D.; Jansky, |.; Lestak, L.; Prochazka, |.; Trhlik, M.; Prouza, Z.; 
Vobecky, M. Ceskoslovenska Spektroskopicka Spolecnost, Prague 
(Czechoslovakia). May 1989. (In Czech). (CONF-8905276-: IAA 
89: conference on instrumental activation analysis, Klucenice 
(Czechoslovakia), 15-19 May 1989). In Conference on instrumental 
activation analysis - IAA 89: Abstracts of papers. Order Number 
DE90615661. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Published in summary form only. CADMIUM/neutron activation 
analysis; KIDNEYS/cadmium; CADMIUM; FAST NEUTRONS; KID- 
NEYS; PATIENTS; TOXICITY 


18063 (INIS-mf-11581, pp. 29) Glucose carbon recycling in 
children with glycogen storage disease measured by [U-'*C] 
glucose and °C NMR. Lapidot, A. (Weizmann inst. of Science, 
Rehovoth (israel). Dept. of Isotopes). Weizmann Inst. of Science, 
Rehovoth (israel). 1988. (CONF-8810474-: Joint Israel - Italy sym- 
posium on magnetic resonance in material and biological sciences, 
Rehovot (Israel), 16-18 Oct 1988). In Joint Israel - Italy symposium 
on magnetic resonance in material and biological sciences, Octo- 
ber 16-18, 1988: Program and abstracts. Order Number 
DE90612909. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Abstract only. GLUCOSE/metabolism; GLYCOGEN/metabolism; 
CARBON 13; CHILDREN; GLUCOSE; METABOLISM; GLYCO- 
GEN; IN VIVO; LIVER; NMR IMAGING; NUCLEAR MAGNETIC 
RESONANCE 


18064 (INIS-mf—11581, pp. 31) Multinuclear NMR studies of 
intact organs. Navon, G. (Tel Aviv Univ. (israel). School of Chem- 
istry). Weizmann inst. of Science, Rehovoth (israel). 1988. 
(CONF-8810474-—: Joint Israel - Italy symposium on magnetic reso- 
nance in material and biological sciences, Rehovot (israel), 16-18 
Oct 1988). In Joint Israel - taly symposium on magnetic resonance 





in material and biological sciences, October 16-18, 1988: Program 
and abstracts. Order Number DE90612909. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Abstract only. NUCLEAR MAGNETIC RESONANCE/medicine; 
DIAGNOSTIC TECHNIQUES; DIGESTIVE SYSTEM DISEASES; 
IN VIVO; ISCHEMIA; NEOPLASMS; MEDICINE; PANCREAS; 
PREVENTIVE MEDICINE; THERAPY 


18065 (INIS-mf—11581, pp. 32) Blood flow measurements 
by MRI phase mapping. Bendel, P. (Tennessee Univ. Hospital, 
Knoxville (USA). Inst. for Biomedical Imaging); Bunocore, E.; 
Bokisch, A.; Besozzi, M. Weizmann Inst. of Science, Rehovoth (is- 
rael). 1988. (CONF-8810474—: Joint Israel - Italy symposium on 
magnetic resonance in material and biological sciences, Rehovot 
(israel), 16-18 Oct 1988). In Joint Israel - Italy symposium on mag- 
netic resonance in material and biological sciences, October 16-18, 
1988: Program and abstracts. Order Number DE90612909. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 
Abstract only. BLOOD FLOW/nmr imaging; COMPARATIVE 
EVALUATIONS; FLOW RATE; ULTRASONOGRAPHY 


18066 (INIS-mf—11581, pp. 37) Metal complexes of oxytocin 
and oxylocin and oxylocin derivatives. Maccotta, A. (Basilicata 
Univ., Potenza (Italy). Inst. of Chemistry); Scopa, A. Weizmann 
Inst. of Science, Rehovoth (Israel). 1988. (CONF-8810474—: Joint 
Israel - Italy symposium on magnetic resonance in material and bi- 
ological sciences, Rehovot (israel), 16-18 Oct 1988). In Joint Israel 
- Italy symposium on magnetic resonance in material and biological 
sciences, October 16-18, 1988: Program and abstracts. Order 
Number DE90612909. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Abstract only. OXYTOCIN/spin-lattice relaxation; BINDING EN- 
ERGY; MAGNESIUM IONS; MANGANESE COMPLEXES; 
MANGANESE IONS; NUCLEAR MAGNETIC RESONANCE; OXY- 
TOCIN 


18067 (INIS-mf—-11581, pp. 38) NMR studies on Ca(il) and 
Mn(Il) complexes of calcium-entry blockers. Gaggelli, E. (Siena 
Univ. (Italy). Dept. of Chemistry); Sabatini, G. Weizmann Inst. of 
Science, Rehovoth (Israel). 1988. (CONF-8810474—: Joint Israel - 
Italy symposium on magnetic resonance in material and biological 
sciences, Rehovot (israel), 16-18 Oct 1988). In Joint Israel - htaly 
symposium on magnetic resonance in material and biological sci- 
ences, October 16-18, 1988: Program and abstracts. Order 
Number DE90612909. Available from NTIS (US Sales Only), PC 
A04/MF A011 - OSTI; INIS. 

Abstract only. CARDIOVASCULAR AGENTS/nuclear magnetic 
resonance; CALCIUM COMPLEXES; CARDIOVASCULAR DIS- 
EASES; MANGANESE COMPLEXES 


18068 (INIS-mf-11581, pp. 39) Selective and non-selective 
T, measurements of binding constants of acetyicholin and its 
antagonists to synthetic and genetically engineered peptides 
of the acetyicholin receptor. Fraenkel, Y. (Tel Aviv Univ. (israel). 
School of Chemistry); Navon, G.; Aronheim, A.; Gershoni, J.M. 
Weizmann inst. of Science, Rehovoth (israel). 1988. (CONF- 
8810474—: Joint Israel - Italy symposium on magnetic resonance in 
material and biological sciences, Rehovot (israel), 16-18 Oct 
1988). In Joint Israel - Italy symposium on magnetic resonance in 
material and biological sciences, October 16-18, 1988: Program 
and abstracts. Order Number DE90612909. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Abstract only. ACETYLCHOLINE/binding energy; PEPTIDES/ 
binding energy; ACETYLCHOLINE; NUCLEAR MAGNETIC RES- 
ONANCE; PEPTIDES; RECEPTORS; RELAXATION TIME; 
SENSITIVITY 


18069 (INIS-mf—11581, pp. 44) Relaxation time measure- 
ments of sodium-23 in nucleated red blood cells and 
suspensions of nuclei. Shinar, H. (Tel Aviv Univ. (Israel). School 
of Chemistry); Navon, G.; Yamane, T. Weizmann Inst. of Science, 
Rehovoth (israel). 1988. (CONF-8810474—: Joint Israel - Italy sym- 
posium on magnetic resonance in material and biological sciences, 
Rehovot (israel), 16-18 Oct 1988). In Joint Israel - italy symposium 
on magnetic resonance in material and biological sciences, Octo- 
ber 16-18, 1988: Program and abstracts. Order Number 
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DE90612909. Available from NTIS (US Sales Only), PC A04/MF 
AO1 - OSTI; INIS. 

Abstract only. ERYTHROCYTES /relaxation time; NMR IMAG- 
ING/erythrocytes; ERYTHROCYTES; NUCLEI; SODIUM 23; 
SUSPENSIONS 


18070 = (INIS-mf—11581, pp. 45) Use of Na NMR relaxation 
times in investigations of normal and pathological tissues. 
Casu, M. (Cagliari Univ. (Italy). Dept. of Chemistry); Lai, A.; Meloni, 
C. Weizmann Inst. of Science, Rehovoth (israel). 1988. (CONF- 
8810474—: Joint Israel - Italy symposium on magnetic resonance in 
material and biological sciences, Rehovot (israel), 16-18 Oct 
1988). In Joint Israe/ - Italy symposium on magnetic resonance in 
material and biological sciences, October 16-18, 1988: Program 
and abstracts. Order Number DE90612909. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Abstract only. TISSUES/relaxation time; ANIMAL CELLS; NU- 
CLEAR MAGNETIC RESONANCE; SODIUM 23; TISSUES 


18071 (INIS-mf-11581, pp. 46) Identification of a character- 
istic P-31 NMR signal of acute experimental pancreatitis with 
the aid of 'H-°'P correlated 2D measurements of intact pan- 
creas. Kushnir, T. (Tel Aviv Univ. (israel). School of Chemistry); 
Kaplan, O.; Askenasy, N.; Navon, G. Weizmann Inst. of Science, 
Rehovoth (Israel). 1988. (CONF-8810474—: Joint Israel - Italy sym- 
posium on magnetic resonance in material and biological sciences, 
Rehovot (israel), 16-18 Oct 1988). In Joint israel - Italy symposium 
on magnetic resonance in material and biological sciences, Octo- 
ber 16-18, 1988: Program and abstracts. Order Number 
DE90612909. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Abstract only. PANCREAS/nmr spectra; PANCREAS; PATHO- 
GENESIS; PHOSPHORUS 31; SIGNALS 


18072 (INIS-mf-11581, pp. 47) 'H NMR studies of human 
cerebrospinal fluids and sera. Tassini, M. (Unita Sanitaria Locale 
30, Siena (Italy); Vivi, A.; Valensin, G. Weizmann Inst. of Science, 
Rehovoth (Israel). 1988. (CONF-8810474—: Joint Israel - Italy sym- 
posium on magnetic resonance in material and biological sciences, 
Rehovot (Israel), 16-18 Oct 1988). In Joint Israe/ - Italy symposium 
on magnetic resonance in material and biological sciences, Octo- 
ber 16-18, 1988: Program and abstracts. Order Number 
DE90612909. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 3 

Abstract only. CEREBROSPINAL FLUID/nmr spectra; CENTRAL 
NERVOUS SYSTEM; EPILEPSY; HYDROGEN 1; MENTAL DIS- 
ORDERS; SIGNALS 


18073 (INIS-mf-11581, pp. 48) A C-NMR study of synthe- 
sis and accumulation of organic solutes in halotolerant 
bacteria. Regev, R. (Technion-lsrael! Inst. of Tech., Haifa (Israel). 
Dept. of Chemistry); Peri, |.; Gilboa, H.; Avi-Dor, Y. Weizmann Inst. 
of Science, Rehovoth (israel). 1988. (CONF-8810474—: Joint Israel 
- Italy symposium on magnetic resonance in material and biological 
sciences, Rehovot (Israel), 16-18 Oct 1988). In Joint Israel - haly 
symposium on magnetic resonance in material and biological sci- 
ences, October 16-18, 1988: Program and abstracts. Order 
Number DE90612909. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Abstract only. BIOSYNTHESIS/nuclear magnetic resonance; 
BACTERIA; BIOSYNTHESIS; CARBON 13; OSMOSIS; SOLUTES 


18074 (INIS-mf-11581, pp. 49) Metabolic regulations oper- 
ating in Streptomyces Parvulus during the biosynthesis of 
actinomycin D probed by °C, "°N NMR and 'N labelled fruc- 
tose and glutamate. Lapidot, |. (Weizmann inst. of Science, 
Rehovoth (israel). Dept. of Isotopes); Inbar, L. Weizmann Inst. of 
Science, Rehovoth (israel). 1988. (CONF-8810474—: Joint Israel - 
Italy symposium on magnetic resonance in material and biological 
sciences, Rehovot (Israel), 16-18 Oct 1988). In Joint Israel - Italy 
symposium on magnetic resonance in material and biological sci- 
ences, October 16-18, 1988: Program and abstracts. Order 
Number DE90612909. Available from NTIS (US Sales Only), PC 
AO4/MF A01 - OSTI; INIS. 

Abstract only. ACTINOMYCIN/biosynthesis; STREPTOMYCES/ 
biosynthesis; ACTINOMYCIN; BIOSYNTHESIS; CARBON 13; 
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DOUBLE LABELLING; FRUCTOSE; GLUTAMINE; LABELLED 
COMPOUNDS; NITROGEN 15; NMR SPECTRA; NUCLEAR MAG- 
NETIC RESONANCE; STREPTOMYCES 


18075 (INIS-mf—11581, pp. 50) Determination of gluconeo- 
genesis and TCA cycle interaction in rat liver by "°C NMR and 
[U-"°C,] glucose. Kalderon, B. (Weizmann inst. of Science, 
Rehovoth (israel). Dept. of Isotopes); Gopher, A.; Lapidot, A. Weiz- 
mann Inst. of Science, Rehovoth (israel). 1988. (CONF-8810474—: 
Joint Israel - Italy symposium on magnetic resonance in material 
and biological sciences, Rehovot (Israel), 16-18 Oct 1988). In Joint 
Israel - Italy symposium on magnetic resonance in material and bi- 
ological sciences, October 16-18, 1988: Program and abstracts. 
Order Number DE90612909. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

Abstract only. GLYCOGEN/biosynthesis; CARBON 13; GLU- 
COSE; GLYCOGEN; BIOSYNTHESIS; LIVER; NUCLEAR 
MAGNETIC RESONANCE 


18076 (INIS-mf-11581, pp. 51) Adaptation of culture and 
pertusion methods for NMR studies of anchorage dependent 
cells. Neeman, M. (Weizmann Inst. of Science, Rehovoth (israel). 
Dept. of Isotopes); Ronen, S.; Rushkin, E.; Kadouri, A.; Degani, H. 
Weizmann Inst. of Science, Rehovoth (israel). 1988. (CONF- 
8810474-: Joint Israel - Italy symposium on magnetic resonance in 
material and biological sciences, Rehovot (israel), 16-18 Oct 
1988). In Joint Israe/ - aly symposium on magnetic resonance in 
material and biological sciences, October 16-18, 1988: Program 
and abstracts. Order Number DE90612909. Available from NTIS 
(US Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Abstract only. CELL CULTURES/nmr spectra; ANIMAL CELLS; 
GROWTH; IN VITRO; MAMMARY GLANDS; METABOLISM; NEO- 
PLASMS; NUCLEAR MAGNETIC RESONANCE; PERFUSED 
TISSUES 


18077 (INIS-mf—11581, pp. 52) Metabolic effects of estro- 
gen and tamoxifen treatment on human breast cancer cells. 
Neeman, M. (Weizmann inst. of Science, Rehovoth (israel). Dept. 
of Isotopes); Degani, H. Weizmann Inst. of Science, Rehovoth (Is- 
rael). 1988. (CONF-8810474—: Joint Israel - Italy symposium on 
magnetic resonance in material and biological sciences, Rehovot 
(israel), 16-18 Oct 1988). In Joint Israe/ - taly symposium on mag- 
netic resonance in material and biological sciences, October 16-18, 
1988: Program and abstracts. Order Number DE90612909. Avail- 
able from NTIS (US Sales Only), PC AO04/MF A01 - OSTI; INIS. 
Abstract only. MAMMARY GLANDS/metabolism; ESTRADIOL; IN 
VIVO; METABOLISM; NEOPLASMS; NMR SPECTRA; NUCLEAR 
MAGNETIC RESONANCE; PERFUSED TISSUES; TAMOXIFEN 


18078 (INIS-mf-11583, pp. 5.5) A computer program for 
planning and dosimetry of +125 implants. Meningher, H. (Tel 
Aviv Univ. (Israel)); Benary, V.; Chaitchik, S. Israel Physical Soci- 
ety, Jerusalem (Israel); Bar-llan Univ., Ramat-Gan (Israel). Dept. of 
Physics. 1989. (CONF-8904310—: 1989 annual meeting of the Is- 
rael Physical Society, Ramat-Gan (Israel), 17 Apr 1989). In /srae/ 
Physical Society 1989 annual meeting: Program and abstracts. 
Order Number DE90706025. Available from NTIS (US Sales Only), 
PC AO8/MF A01 - OSTI; INIS. 

Abstract only. IODINE 125/radiation source implants; RADIA- 
TION SOURCE IMPLANTS/dosimetry; NEOPLASMS; PLANNING; 
PROGRAMMING; DOSIMETRY 


18079 (INIS-mf—11592) CT scanning in Australia: a report 
by the National Health Technology Advisory Panel. National 
Health Technology Advisory Panel, Woden (Australia). Jun 1988. 
65p. Order Number DE90614557. Available from NTIS (US Sales 
Only), PC AOQ4/MF A011 - OSTI; INIS. 

An overview of trends in the usage of CT scanning in Australia is 
given and the areas of benefit and uncertainty associated with this 
technology are outlined. Numbers and distribution of CT units, costs 
of CT services, clinical applications, safety aspects and the effects 
of new developments are discussed. 54 refs., 5 figs., 18 tabs. 


18080 (KIYI-88-51) The spectrum atlas of radionuclides for 
medical purposes. Vylov, Ts.D.; Kiyuchnikov, A.A.; Novgorodov, 
A.F.; Rukhadze, N.I. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). 
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Inst. Yadernykh Issledovanij. 1988. 30p. (In Russian). Order Num- 
ber DE90614611. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The main experimental data obtained as a result of measure- 
ments of 145 alpha-, beta- and gamma - as well as X-rays on 73 
radionuclides used in nuclear medicine are presented in this paper. 
3 refs.; 5 figs.; 1 tab. 


18081 (LA-UR-90-223) Potential biomedical application of 
the Los Alamos Infrared Free-Electron Laser: DNA spec- 
troscopy. Lumpkin, A.H.; Trewhella, J.; Garcia, A.E. Los Alamos 
National Lab., NM (USA). 1989. 15p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
8908134—-26: 11. international free electron laser conference, 
Naples, FL (USA), 28 Aug - 1 sep 1989). Order Number 
DES0006505. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Recently, the Los Alamos Free-Electron Laser has demonstrated 
optical output at wavelengths from 9 to 45m. Potential application 
of such a laser are proposed for the study of vibrational modes 
predicted in different conformations of DNA and in DNA complexed 
with drugs and/or proteins that regulate replication and/or transcrip- 
tion. 4 refs., 7 figs., 1 tab. 


18082 (LBL-27901) Performance of a coincidence based 
blood activity monitor. Moses, W.W. Lawrence Berkeley Lab., 
CA (USA). Dec 1989. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC03-76SF00098. (CONF-900143—16: 
Institute for Electronic and Electrical Engineers (IEEE) nuclear sci- 
ence symposium, San Francisco, CA (USA), 22-26 Jan 1990). 
Order Number DE90006105. Available from NTIS, PC A02/MF 
A01; OSTI; INIS; GPO Dep. 

A new device has been constructed that measures the positron 
emitting radio-tracer concentration in arterial blood by extracting 
blood with a peristaltic pump, then measuring the activity concen- 
tration by detecting coincident pairs of 511 keV photons with a pair 
of heavy inorganic scintillators attached to photomultiplier tubes. 
The sensitivity of this device is experimentally determined to be 
610 counts/second per uwCi/ml, and has a paralyzing dead time of 
1.2 us, so is capable of measuring biood activity concentration as 
high as 1 mCi/ml. Its performance is compared to two other blood 
monitoring methods: discrete blood samples counted with a well 
counter and device that uses a plastic scintillator to directly detect 
positrons. The positron detection efficiency of this device for '®F is 
greater than the plastic scintillation counter, and also eliminates the 
radioisotope dependent correction factors necessary to convert 
count rate to absolute concentration. Coincident photon detection 
also has the potential of reducing the background compared to di- 
rect positron detection, thereby increasing the minimum detectable 
isotope concentration. 10 refs., 6 figs. 


18083 (PS--41) lodine-123 miniplasmin for the detection of 

venous thrombosis. Schubiger, P.A. (Paul Scherrer Inst. 
(PSI), Villigen (Switzerland)); Haeberli, A.; Gallino, A.; Straub, P.W. 
Paul Scherrer Inst. (PSI), Wuerenlingen (Switzerland). Sep 1989. 
23p. Order Number DE90614719. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

Human plasminogen (MW 90'000) is cleaved by elastase into 
several fragments, including one with a molecular weight of 38'000 
(mini-plasminogen). This fragment retains sufficiently preserved fib- 
rin binding sites but lacks the affinity for alphag-antiplasmin. 
Therefore radiolabelled miniplasmin was tested in 21 patients with 
suspected deep venous thrombosis, in 5 patients with lymphedema 
and in 5 healthy controls for its potential use as fast marker of 
deep venous thrombosis. 250 muCi of lodine-123 miniplasmin was 
given i.v. after previous activation with 3000 IU urokinase. The 
tracer distribution was measured 15, 30 and 60 minutes after injec- 
tion at 10 points over each leg. The mean left/right ratio obtained 
in the 5 volunteers was 1.04 (range 0.89-1.12). In the patients the 
test was considered positive when the left/right ratio was greater 
than 1.15 or smaller than 0.85 at two adjacent locations and in two 
consecutive measuring times. In the 21 patients studied both tests 
gave concurrent results in 19, while in one patient with a positive 
and in one patient with a negative phlebography the miniplas- 
mintest gave opposite results. In 4 of the 5 patients with edema 
and no thrombosis the miniplasmintest was negative. Most positive 





tests were conclusive as early as 15 minutes after injection of mini- 
plasmin. The sensitivity was calculated to be 90% and the 
specificity 85%. Therefore lodine-123 miniplasmin has been esti- 
mated as a fast, non invasive marker for the diagnosis of deep 
venous thrombosis and preliminary clinical studies with scintigraphy 
have been performed on over 50 patients. Evaluation gave a sen- 
Sitivity between 40% and 86% and a specificity between 62% and 
100%. Clinical studies have not been continued. Since |-123 mini- 
plasmin is not available around the clock, it can’t be used in 
emergency diagnosis. (author) 2 figs., 5 tabs., 30 refs. 


5507 Microbiology 
Refer also to citation(s) 16227 


5509 Pathology 
Refer also to citation(s) 15996, 17907, 18086 


5510 Physiological Systems 


18084 Light acclimation in Porphyridium purpureum 
(Rhodophyta): Growth, photosynthesis, and phycobilisomes. 
Levy, |. (Smithsonian Institution, WA (USA)); Gantt, E. Journal of 
Phycology (USA), 24(4): 452-458 (Dec 1988). DOE Contract 
AS05-76ER04310. 

Acclimation to three photon flux densities 10, 35, 180 
pE-m-*.s—' was determined in laboratory cultures of Porphyridium 
purpureum Bory, Drew and Ross. Cultures grown at low, medium, 
and high PPFDs had compensation points of <3, 6, and 20 
pE-m-*-.s~', respectively, and saturating irradiances in the initial 
log phase of 90, 115, 175 wE-m-*-s—' and up to 240 wE-m-*-s-" 
in late log phase. High light cells had the smallest photosynthetic 
unit size (phycobiliproteins pilus chlorophyll), the highest photosyn- 
thetic capacity, and the highest growth rates. Photosystem | 
reaction centers (P700) per cell remained proportional to chlorophyll 
at ca. 110 chV/P700. However, phycobiliprotein content decreased 
as did the phycobilisome number (ca. 50%) in high light cells, 
whereas the phycobilisome size remained the same as in medium 
and low light cells. We concluded that acclimation of this red aiga 
to varied PPFDs was manifested by the plasticity of the photosys- 
tem || antennae with little, if any, affect noted on photosystem |. 


18085 Activity ratios of ribulose-1,5-bisphosphate carboxy- 
lase accurately reflect carbamylation ratios. Butz, N.D. (Univ. of 
Wisconsin, Madison (USA)); Sharkey, T.D. Plant Physiology (USA), 
89(3): 735-739 (Mar 1989). 

Activity ratios and carbamylation ratios of ribulose-1,5- 
bisphosphate carboxylase (RuBPCase) were determined for leaves 
of Phaseolus vulgaris and Spinacia oleracea exposed to a variety of 
partial pressures of CO2 and O2 and photon flux densities (PFD). It 
was found that activity ratios accurately predicted carbamylation ra- 
tios except in extracts from leaves held in low PFD. In particular, it 
was confirmed that the loss of FuBPCase activity in low partial 
pressure of O2 and high PFD results from reduced carbamylation. 
Activity ratios of RuBPCase were lower than carbamylation ratios 
for Phaseolus leaves sampled in low PFD, presumably because of 
the presence of 2-carboxyarabinitol 1-phosphate. Spinacia leaves 
sampled in darkness also exhibited lower activity ratios than car- 
bamylation ratios indicating that this species may also have an 
RuBPCase inhibitor even though carboxyarabinitol 1-phosphate 
has not been detected in this species in the past. 


5520 Public Health 
Refer also to citation(s) 17904, 19081 


18086 (LBL-28046) Multiple cause of death mortality pat- 
terns among Californians. White, M.C. Lawrence Berkeley Lab., 
CA (USA). 28 Nov 1989. 255p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00098. Order Number 
DE90006083. Available from NTIS, PC A12/MF A01 - OSTI; GPO 
Dep. 

The purpose of this study was to describe mortality patterns 
among the elderly using single versus multiple cause of death data 
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and examine ways that multiple cause of death data can best be 
processed, analyzed and presented. Deaths among white Califor- 
nia aged 65 and older for the years 1970, 1975 and 1980 were 
analyzed. Overall, mortality rates decreased over time, at all ages 
and for both sexes but more so for females, although the number 
of causes of death increased with age. Underlying cause mortality 
rates were compared to rates based on any mention of a cause on 
the death certificate; diabetes and atherosclerosis were more fre- 
quent causes of both than would be indicated by single cause 
Statistics, and heart diseases other than ishemic heart disease in- 
creased in mentions on the death certificated while ischemic heart 
disease underlying mortality rates decreased. Pairs of causes of 
death showed increased likelihood of occurrence of a number of 
combinations of chronic diseases. In all pair combinations studied, 
the addition of another serious chronic disease lowered the mean 
age of death resulted in an older mean age of death. This result 
combined with higher number of causes per death but lower mor- 
tality rates among females raised interesting questions about 
interpreting more causes on death certificates as an indication of a 
sicker person at time of death. This study confirmed morbidity and 
mortality work on other that mortality of older adults in decreasing 
but that the number of causes of death per person is increasing. 
82 refs., 30 figs., 59 tabs. 


18087 (PB—90-851916/XAB) Cyanide toxicity and exposure 
risk. January 1970-November 1989 (Citations from the NTIS 
data base). Report for January 1970-November 1989. National 
Technical Information Service, Springfield, VA (USA). Dec 1989. 
84p. Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning the biological 
hazards associated with exposure to cyanide. Cyanide poisoning 
and antidotes, combustion products containing cyanide, clinical tox- 
icology, environmental effects, exposure hazards, occupational 
safety, and other topics relating to the health hazards of cyanide 
compounds are discussed. Methods of analysis and monitoring are 
also considered. (Contains 126 citations fully indexed and including 
a title list.) 


5530 Agriculture and Food Technology 
Refer also to citation(s) 16226, 18017 


18088 (AECL-9086) Radiation preservation with reduced 
nitrites of bacon and other cured meats - a review. Singh, H. 
Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment. 1987. 130p. Order Number 
DE90614416. Available from NTIS (US Sales Only), PC A07/MF 
A01 - OSTI; INIS. 

The main problem caused by nitrite as a preservative is the for- 
mation of carcinogenic nitrosamines in bacon and other cured 
meats. This has led to a search for alternatives to the use of nitrite. 
Irradiation with reduced level of nitrite is a promising alternative to 
the use of current levels of nitrite. Radurization (radiation pasteur- 
ization) of bacon containing 20 to to 40 mg/kg of nitrite in 
evacuated packages, irradiated and stored at 4 degrees C, gives a 
product with good organoleptic qualities and extended shelf lite of 
> 80 days vs. < days 30 days for the conventionally treated ba- 
con. Radappertization (radiation sterilization) of bacon containing 
20 mg/kg of nitrite at a dose of about 30 kGy, irradiated at -20 de- 
grees or lower in evacuated packages, results in a product that is 
shelf stable for months to years at room temperature (approx 25 
degrees C). It has organoleptic properties comparable to commer- 
cial bacon in terms of color, flavor, odor and texture. Irradiation 
also reduces the nitrite and preformed nitrosamines present in ba- 
con. Lower levels of nitrosamines are formed on cooking irradiated 
bacon containing presently used commercial levels of nitrite (120- 
150 mg/kg) and the levels of nitrosamines become negligible with 
20 mg/kg of nitrite. Various aspects of preservation of bacon and 
other cured meats are reviewed in this report with emphasis on ra- 
diation processing. 357 refs. 


18089 (INIS-mf—11581, pp. 30) "N-NMR study of ammo- 
nium ion assimilation by a higher plant, Lemna Gibba L. Kost, 
D. (Ben-Gurion Univ. of the Negev, Beersheba (israel). Dept. of 
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Chemistry); Ben-Yzhak-Monselise, E.; Porath, D.; Tal, M. Weiz- 
mann inst. of Science, Rehovoth (israel). 1988. (CONF-8810474—: 
Joint Israel - Italy symposium on magnetic resonance in material 
and biological sciences, Rehovot (israel), 16-18 Oct 1988). In Joint 
Israel - Italy symposium on magnetic resonance in material and bi- 
ological sciences, October 16-18, 1988: Program and abstracts. 
Order Number DE90612909. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

Abstract only. PLANT TISSUES/nitrogen fixation; AMMONIA; 
GLUTAMIC ACID; GLUTAMINE; NITROGEN 15; NUCLEAR MAG- 
NETIC RESONANCE; PLANTS 


18090 (INIS-mf-11581, pp. 53) In vivo NMR studies of the 
alga dunaliella salina embedded in agarose beads. Bental, M. 
(Weizmann Inst. of Science, Rehovoth (israel). Dept. of Isotopes); 
Pick, U.; Avron, M.; Degani, H. Weizmann Inst. of Science, 
Rehovoth (israel). 1988. (CONF-8810474—: Joint Israel - Italy sym- 
posium on magnetic resonance in material and biological sciences, 
Rehovot (Israel), 16-18 Oct 1988). In Joint Israel - Italy symposium 
on magnetic resonance in material and biological sciences, Octo- 
ber 16-18, 1988: Program and abstracts. Order Number 
DE90612909. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Abstract only. UNICELLULAR ALGAE/nmr spectra; CARBON 13; 
IN VIVO; METABOLISM; NUCLEAR MAGNETIC RESONANCE; 
OSMOSIS; PHOSPHORUS 31 


18091 (IPEN-PUB-268) Gastrin labelled at Ipen: compari- 
son with a commercial tracer. Ginabreda, M.G.P.; Borghi, V.C.; 
Bettarello, A. Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo, SP (Brazil). Aug 1989. 19p. (in Portuguese). Order Number 
DE90614436. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Radioiodinated gastrin has been prepared at IPEN laboratory for 
radioimmunoassay use and submitted to a quality control evalua- 
tion. This work concludes the evaluation of quality of gastrin 
radioiodinated at IPEN, comparing it with a commercial tracer 
through the analysis of the purity and the radioimmunoassay 
performance. The IPEN tracer presented a higher purity when anal- 
ysed on 7% polyacrylamide gel electrophoresis (85,00% against 
65,81%). The '®1 incorporation evaluated through thrichloroacetic 
acid precipitation confirmed its high purity degree (96,23% against 
75,38%). In relation to the purity, in the radioimmunoassay system, 
the IPEN tracer presented the lower non-specific binding value 
(1,40% against 7,30%). The antibody titers required to bind 50% of 
the tracers were very similar: 1:136.000 for the IPEN and 
1:152.000 for the commercial. In this way the specific binding of 
the radioimmunoassay was close (48,60% for the IPEN and 
45,90% for the commercial) as well as the respective doses pro- 
ducing 50% fall in the maximum responses (45 and 40 pmol/l). 
Besides, the standard curves obtained with both tracers were par- 
allels presenting very high sensitivity (0,99 pmol/ for the IPEN and 
0,80 pmol/l for the commercial). Samples of internal quality control 
measured in the standard curves prepared with these tracers 
showed a high significant correlation (p<-0,001), indicating the 
comparable quality of our tracer with imported one. (author). 


18092 (LUTKDH-TKLT—1013-1-129) Thermal time distribu- 
tions in a tube heat exchanger: A study with application to 
sterilisation of liquid foods. Ellborg, Anders. Lund Univ. (Swe- 
den). Div. of Food Engineering. 1989. 137p. Order Number 
DE90748547. Available trom NTIS (US Sales Only), PC A07/MF 
A01. 

The study deals with the distribution of heat treatment within the 
flow of heat exchangers. The distribution is induced by the com- 
bined effect of velocity and temperature gradients and is referred to 
as the thermal time distribution (TTD). The TTD is regarded as be- 
ing of importance during continuous sterilisation of liquid foods. A 
tracer technique based on the acid hydrolysis of dextran was de- 
veloped for assessing the TTD. The change in the shape of the 
molecular weight distribution (MWD) of the polymer during the 
course of the reaction was found to be related to the TTD expo- 
sure of the fluid. It was found that the shape of the MWD could be 
described by the use of statistical moments. The TTDs were in- 
duced in a tube heat exchanger, in turbulent flow. The temperature 
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gradients in the tube heat exchanger were greater than those oc- 
curring in commercial sterilisation equipment. A computer-based 
model for simulating the TTD in a tube heat exchanger, in turbulent 
flow, was developed together with a model for simulating the effect 
of the TTD on the change in the MWD during dextran hydrolysis. 
The simulation model gave results that were in qualitative agree- 
ment with the experiments. 27 figs., 5 tabs., 122 refs. 


18093 (PB-—90-853243/XAB) Plastic packaging: Migration of 
plastics into foods. March 1972-November 1989 (Citations 
from the Food Science and Technology Abstracts data base). 
Report for March 1972-November 1989. National Technical Infor- 
mation Service, Springfield, VA (USA). Dec 1989. 90p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-88-868658. 

This bibliography contains citations concerning the leaching of 
plastics and plasticizers from packaging materials into foods. Mea- 
surement of plastics in oils and dairy products is emphasized. 
Analytical methods, toxicology, and legislation concerning plastic 
migration and food safety are included. (This updated bibliography 
contains 191 citations, 27 of which are new entries to the previous 
edition.) 


18094 (PB—90-853292/XAB) Nonreturnable packaging: The 
environmental debate. January 1982-August 1989 (Citations 
from Packaging Science and Technology Abstracts data base). 
Report for January 1982-August 1989. National Technical Infor- 
mation Service, Springfield, VA (USA). Dec 1989. 113p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-89-851273. 

This bibliography contains citations concerning the environmental 
and economic impacts of nonreturnable versus returnable 
food-packaging containers. Topics include the burdens on the envi- 
ronment due to nonreturnable beverage containers, economic 
considerations for the packaging industry, and government regula- 
tions imposed to reduce waste disposal. Various packaging 
containers are examined and include glass, aluminum, tinplate, 
cardboard, and plastics. Government legislation in the soft drink 
and beverage industries, dairy packaged products, and paperboard 
packaging are discussed. (This updated bibliography contains 287 
citations, 39 of which are new entries to the previous edition.) 


18095 Piasma membrane lipid alterations associated with 
cold acclimation of winter rye seedlings (Secale cereale L. cv 
Puma). Lynch, D.V. (Cornell Univ., Ithaca, NY (USA)); Steponkus, 
P.L. Plant Physiology (USA), 83(4): 761-767 (1987). DOE Con- 
tract FG02-84ER13214. 

Highly enriched plasma membrane fractions were isolated from 
leaves of nonacclimated (NA) and acclimated (ACC) rye (Secale 
cereale L. cv Puma) seedlings. Collectively, free sterols, steryl glu- 
cosides, and acylated steryl glucosides constituted > 50 mole % of 
the total lipid in both NA and ACC plasma membrane fractions. 
Glucocerebrosides containing hydroxy fatty acids constituted the 
major glycolipid class of the plasma membrane, accounting for 16 
mole % of the total lipid. Phospholipids, primarily phosphatidy!- 
choline and phosphatidylethanolamine with lesser amounts of 
phosphatidyiglycerol, phosphatidic acid, phosphatidylserine, and 
phosphatidylinositol, comprised only 32 mole% of the total lipid in 
NA samples. Following cold acclimation, free sterols increased 
from 33 to 44 mole %, while steryl glucosides and acylated steryl 
glucosides decreased from 15 to 6 mole % and 4 to 1 mole %, re- 
spectively. Sterol analyses of these lipid classes demonstrated that 
free §-sitosterol increased from 21 to 32 mole % (accounting for 
the increase in free sterols as a class) at the expense of sterol 
derivatives containing 6-sitosterol. Glucocerebrosides decreased 
from 16 to 7 mole % of the total lipid following cold acclimation. In 
addition, the relative proportions of associated hydroxy fatty acids, 
including 22:0 (h), 24:0 (h), 22:1 (h), and 24:1 (h) were altered. 
The phospholipid content of the plasma membrane fraction in- 
creased to 42 mole % of the total lipid following cold acclimation. 
Although the relative proportions of the individual phospholipids did 
not change appreciably after cold acclimation, there were substan- 
tial differences in the molecular species. Di-unsaturated molecular 
species of phosphatidylicholine and phosphatidylethanolamine in- 
creased following acclimation. These results demonstrate that cold 





acclimation results in substantial changes in the lipid composition 
of the plasma membrane. 
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18096 (INIS-mf—11574, pp. 60) Investigations of the accu- 
mulation at the Filchner-Ronne shelf ice using isotopic 
methods. Moser, H. (GSF-institut fuer Hydrologie, Neuherberg 
(Germany, F.R.));  Stichler, W.; Graf, W.; Reinwarth, O. 
Bergakademie, Freiberg (German Democratic Republic). 1989. (in 
German). (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. ANTARCTICA/isotope dating; 
ANTARCTICA; BOREHOLES; FLOW MODELS; ICE; OXYGEN 18 
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Refer also to citation(s) 16185, 16668, 17800, 17808, 17919, 
17926, 17927, 17971, 17974, 18034, 18036, 18050, 18052, 18056, 
18720, 19089, 19090 


18097 (AECL-9177, pp. 9-12) Radiation biology at CRNL. 
Myers, D.K. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.). Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Apr 
1986. (CONF-8508278—: Workshop on nuclear medicine tomorrow, 
Chalk River (Canada), 20-22 Aug 1985). In Workshop on nuclear 
medicine tomorrow. Order Number DE90614536. Available from 
NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

This paper gives a broad overview of radiation biology at Chalk 
River Nuclear Laboratories (CRNL). The research group consists of 
8 professionals and approximately 12 support staff. Objectives of 
the group are listed. Current research programs discussed are: (1) 
recombinant dna technology; (2) the hyperthermia program; (3) 
cancer-prone families; (4) animal studies; and (5) assessment of 
radiation hazards. 


18098 (BNL-43047) Trace elemental analysis in bone using 
x-ray microscopy. Bockman, R.S. (Cornell Univ., New York, NY 
(USA). Dept. of Medicine); Warrell, R.P. Jr.; Levine, B.; Pounds, 
J.G.; Schidlovsky, G.; Jones, K.W. Brookhaven National Lab., Up- 
ton, NY (USA). Nov 1989. 5p. Sponsored by US. 
DOE Energy Research; U.S. Department of Health and 
Human Services. DOE Contract AC02-76CH00016. Grant 
CA38645 ;CA42445;CA29502;P41RR01838. (CONF-8906269-2: 
1989 international symposium on in vivo composition studies, 
Toronto (Canada), 20-23 Jun 1989). Order Number DE90005564. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The detection, quantification, and localization of trace elements 
in biological tissues present major difficulties. Recent advances in 
x-ray fluorescence now make it possible to quantify and localize 
naturally occurring as well as therapeutic trace elements in a vari- 
ety of tissues, including bone. Studies of the metabolism and the 
pharmacology of these high-Z trace elements are feasible. Using a 
synchrotron radiation source, we used x-ray fluorescence to mea- 
sure the naturally occurring trace elements, iron, zinc, copper, and 
strontium, as well as gallium, a new therapeutic agent that inhibits 
calcium loss from bone. Our data show that gallium preferentially 
accumulates in the metabolically active regions of cortical and tra- 
becular bone, and leads to changes in iron and zinc levels within 
bone. 8 refs., 1 fig. 


18099 


(DOE/ER-0437) DOE [Department of Energy] Epi- 
demiologic Research Program: Selected bibliography. USDOE 
Office of Energy Research, Washington, DC (USA). Jan 1990. 83p. 
Sponsored by U.S. DOE Energy Research. Order Number 
DE90006378. Available from NTIS, PC AO5/MF A01; OSTI; INIS; 
GPO Dep. 
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The objective of the Department of Energy (DOE) Epidemiologic 
Research Program is to determine the human health effects result- 
ing from the generation and use of energy, and of the operation of 
DOE facilities. The program is divided into seven general areas of 
activity; the Radiation Effects Research Foundation (RERF) which 
supports studies of survivors of the atomic weapons in Hiroshima 
and Nagasaki, mortality and morbidity studies of DOE workers, 
studies on internally deposited alpha emitters, medical/histologic 
studies, studies on the aspects of radiation damage, community 
health surveillance studies, and the development of computational 
techniques and of databases to make the results as widely useful 
as possible. Excluding the extensive literature from the RERF, the 
program has produced 340 publications in scientific journals, con- 
tributing significantly to improving the understanding of the health 
effects of ionizing radiation exposure. In addition, a large number 
of public presentations were made and are documented elsewhere 
in published proceedings or in books. The purpose of this bibliog- 
raphy is to present a guide to the research results obtained by 
scientists supported by the program. The bibliography, which in- 
cludes doctoral theses, is classified by laboratory and by year and 
also summarizes the results from individual authors by journal. 


18100 (DOE/ER/60455-T2) Mechanisms for radiation dam- 
age in DNA. Sevilla, M.D. Oakland Univ., Rochester, MI (USA). 
Jan 1990. 10p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-86ER60455. Order Number DE90006546. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In this project we have proposed several mechanisms for radia- 
tion damage and recently radiation protection to DNA and its 
constituents, and have detailed a series of experiments utilizing 
electron spin resonance spectroscopy to test the proposed mecha- 
nisms. Over the past several years, we have included of spin 
labeled-DNA, as well as radiation effects on sulfhydryls. In addition 
studies of radiation effects on lipids have been performed which 
shed light on the only other proposed site for cell kill, the mem- 
brane. 8 refs., 2 figs., 2 tabs. 


18101 (DOE/ER/60764—1) Mechanisms of radiation-induced 
skeletal cancer: Cells at risk and cell-specific radiation 
dosimetry: Technical progress report. Jee, W.S.S. Utah Univ., 
Salt Lake City, UT (USA). [1989]. 8p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract FG02-89ER60764. Order Number 
DE90004902. Available from NTIS, PC AO2/MF A01; OSTI; INIS. 

Progress occurred in several areas. The activation of bone re- 
modeling occurred before day 3 and the reversal phase occurred 
before day 14 of lactation and low calcium diet. These findings will 
enable us to better design future cell kinetics studies. A semi- 
automatic quantitative neutron-induced autoradiography system for 
bone sections containing plutonium-239 was developed and de- 
ployed. The same bone sections will be analyzed by dynamic 
histomorphometry. The system will generate much needed distribu- 
tion values for cancellous and cortical boned and formic and 
resting surfaces needed in our calculations of cell-specific radiation 
dosimetry. The bone formation rate for 4 cortical bone sites was 
found to be less than 1%/yr. The rib was slightly higher at 5%/yr. 
These values were at least 30 times lower than those observed in 
various cancellous bone sites in the same animals. The long resi- 
dence time of bone surface cells could partially explain the 
occurrence of cortical bone tumors in dogs administered alpha- 
emitting bone-seeking radionuclides. 2 tabs. 


18102 (INFO-—0175) Feasibility study of an experiment to 
measure the RBE of tritium for the induction of myeioid 
leukemia in animals. Gragtmans, N.J. (Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs.); John- 
son, J.R.; Myers, D.K. Atomic Energy Control Board, Ottawa, ON 
(Canada). Feb 1986. 29p. Order Number DE90614307. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A variety of RBE values ranging from about 1 to 3 for tritium 
have been measured by different investigators. The reason for this 
range in RBE can be attributed to differences in the biological end- 
points measured, the reference radiation to which the effects of 
tritium were compared, and the tritium dosimetry of the particular 
study. Since the principal risk of low-level irradiation is the induc- 
tion of cancers, it would be desirable to utilize this endpoint in 
tritium RBE experiments if these experiments are to be used to 
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evaluate the quality factor for tritium. Furthermore, it would be de- 
sirable to use 200 kVp X-rays as the reference radiation since this 
radiation was suggested by ICRP as the standard reference to be 
used in the calculation of dose equivalents for purposes of radia- 
tion protection. Acute myeloid leukemia is one of the earliest 
recognized examples of radiogenic cancer in humans and this end- 
point has also been the subject of animal studies. This report gives 
the results of a review of these animal studies to see if this end- 
point is suitable for an experiment to measure the tritium RBE 
relative to 200 kVp X-rays. It was concluded that the male CBA/H 
mouse, would be a suitable species and an experiment involving 
5000 animals in a four to five year study would be required to pro- 
vide a useful estimate of the RBE for tritium. 72 refs. 


18103 (INIS-BR-1798) Photodynamic action of methylene 
blue: mutagenesis and synergism. Capella, M.A.M. Universi- 
dade Federal, Rio de Janeiro, RJ (Brazil). Inst. de Biofisica. 1988. 
111p. (In Portuguese). Order Number DE90614271. Available from 
NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

The associated mutagenesis and the interactions with physical 
agents in order to potencialize its biological effects are studied. 
The induction of mutation in bacterias due to photodynamic action 
of methylene biue is presented as well as the induction of single 
breaks in bacterial DNA and the relationship between the repair 
systems, especially the SOS one. The interaction of the photody- 
namic therapy with low intensity electric current is discussed. 
(M.A.C.). 


18104 (INIS-GB-198) Black report up-date. Cumbrians Op- 
posed to a Radioactive Environment (CORE), Barrow in Furness 
(UK). Dec 1988. 8p. Order Number DE90614341. Available from 
NTIS (US Sales Only), PC AO2/MF A01 - OSTI; INIS. 

In 1984, the Black Report published its results on the incidence 
of cancer and leukaemia in under 25-year olds in the village of 
Seascale and the surrounding area near the Sellafield nuclear re- 
processing plant. Since then the pressure group core, as a result 
of their own independent research, has discovered ten additional 
cases of childhood cancer which should have been included in the 
Biack Report and a further two cases since the Black Report was 
written. This represents an additional 31% over the initial numbers 
considered and a review of the Black Report is sought. 


18105 (INIS-mf—11574, pp. 87-88) Fractionation of carbon 
isotopes by heterotrophic organisms grown on liquid parai- 
fins. Zakharchenko, V.N. (Academy of Sciences of the USSR. Inst. 
of Biochemistry and Physiology of Microorganisms (USSR)); 
Sysoev, V.N.; Bondar, V.A.; Zyakun, A.M. Bergakademie, Freiberg 
(German Democratic Republic). 1989. (CONF-8809444—: Freiberg 
isotope colloquium, Freiberg (German Democratic Republic), 6-10 
Sep 1988). In Synopses of the Freiberg 1988 isotope colloquium. 
Order Number DE90615634. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Poster presentation. CANDIDA/biosynthesis; BIOGEOCHEM- 
ISTRY; CANDIDA; BIOSYNTHESIS; CARBON 13; METABOLITES; 
PARAFFIN 


18106 (INIS-mf-11574, pp. 89-90) Using of carbon stable 
isotopes to estimate the role of microorganisms in biogeo- 
chemical processes. Ziakun, A.M. (Academy of Sciences of the 
USSR. Inst. of Biochemistry and Physilogy of Microorganisms 
(USSR)). Bergakademie, Freiberg (German Democratic Republic). 
1989. (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Poster presentation. MICROORGANISMS/biogeochemistry; 
CARBON CYCLE; CARBON ISOTOPES; MICROORGANISMS; 
BIOGEOCHEMISTRY; TERRESTRIAL ECOSYSTEMS 


18107 (INIS-mf-11579, pp. 45) MNDO investigation of the 
four diasterecisomers of radiation-induced 5,6-dihydroxy-5,6- 
dihydrothymidine. Grand, A. (CEA Centre d’Etudes Nucleaires de 
Grenoble, 38 (France). Dept. de Recherche Fondamentale 
(France)); Cadet, J.; Barone, V.; Voituriez, L.; Voisin, C. Interna- 
tional Academy of Quantum Molecular Science, Menton (France); 
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Israel Academy of Sciences and Humanities, Jerusalem (israel). 
1988. (CONF-8808219—: 6. international congress on quantum 
chemistry, Jerusalem (israel), 21-25 Aug 1988). In Sixth interna- 
tional congress on quantum chemistry, Jerusalem, Israel, August 
21-25, 1988: Program and abstracts. Order Number DE90612834. 
Available from NTIS (US Sales Only), PC A07/MF A01 - OSTI; 
INIS. 

Abstract only. THYMIDINE/decomposition; THYMIDINE/ 
stereochemistry; AQUEOUS SOLUTIONS; DNA; GLYCOLS; HY- 
DROXYL RADICALS; IONIZING RADIATIONS; ISOMERS; 
THYMIDINE; DECOMPOSITION; STEREOCHEMISTRY 


18108 (INIS-mf-11583, pp. 5.9) Possible biological and 
therapeutic effect of the simultaneous irradiation by fast ion 
and laser beams. Temkin, A.Ya. (Tel Aviv Univ. (israel). Dept. of 
interdisciplinary Studies). Israel Physical Society, Jerusalem (Is- 
rael); Bar-llan Univ., Ramat-Gan (Israel). Dept. of Physics. 1989. 
(CONF-8904310-: 1989 annual meeting of the Israel Physical So- 
ciety, Ramat-Gan (Israel), 17 Apr 1989). In /srae/ Physical Society 
1989 annual meeting: Program and abstracts. Order Number 
DE90706025. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

Abstract only. ION BEAMS/biological radiation effects; LASER 
RADIATION/biological radiation effects; BIOLOGICAL HOT 
SPOTS; EFFICIENCY; IRRADIATION PROCEDURES; RADIO- 
THERAPY; STRAND BREAKS 


18109 (JINR-E—19-88-867) The induction of SOS- 
in Escherichia coli by heavy ions. Kozubek, S. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Problems); 
Krasavin, E.A.; Amirtaev, K.G.; Tokarova, B.; Bonev, M.; Soska, J.; 
Drasil, V. Joint inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems. 1988. 10p. Order Number DE90614293. Avail- 
able from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 
The effectiveness of heavy ions to induce SOS-system of E.coli 
cells has been measured by means of SOS-chromotest. The SOS- 
induction potency of ionizing radiation increases as LET grows up 
to 40-60 keV/mum, passes maximum and falls down for greater 
LET values. The conclusion has been drawn thet the SOS-inducing 
damages in the case of ionizing radiation could be DNA injuries of 
complex type. 11 refs.; 4 figs.; 1 tab. 


18110 (JINR-E-19-88-868) The investigation of SOS 

se of Escherichia coli after gamma-irradiation by means 
of SOS-chromotest. Kozubek, S. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems); Ogievetskaya, 
M.M.; Krasavin, E.A.; Drasil, V.; Soska, J. Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems. 1988. 16p. 
Order Number DE90614294. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The kinetics of the E.coli PQ37 SOS-system induction by 
gamma-radiation has been studied by the SOS-chromotest tech- 
nique. The experimental data are consistent with the following 
hypotheses. The production of DNA damages inducing the SOS- 
system is 0,021 Gy~' per genome. The SOS-system is switched 
off approximately 200 min after gamma-irradiation. The sponta- 
neous triggering of the SOS-system is induced in the exponentially 
growing cells. The probability of its induction is independent of time 
up to 180 min of incubation. The synthesis of constitutive alkaline 
phosphatase proceeds for some time in the cells that suffered 
lethal damages from gamma-irradiation. A correction has been pro- 
posed for the calculation of the induction factor. 5 refs.; 11 figs. 


18111 (JINR-R—19-88-777) The role of genotype in the mu- 
tagenic effect of ionizing radiations with different LET on E. 
coli cells. Tokarova, B.; Amirtaev, K.G.; Krasavin, E.A.; Kozubek, 
S. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nu- 
clear Problems. 1988. ‘tip. (in Russian). Order Number 
DE90614295. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The mutagenic effects of gamma-irradiation and accelerated 
deuterium and helium ions on Escherichia coli cells with various re- 
pair genotype (wild type, pol A, lex A, and rec BC mutants) have 
been investigated. It has been shown that the types of dose 
dependences of the mutagenic effect and the relative genetic effec- 
tivenes for various linear energy transfers of ionizing radiation differ 





in the case of repair deficient mutants and are discussed in terms 
of current hypotheses. 12 refs.; 2 figs.; 2 tabs. 


18112 (JINR-R—19-88-842) The mechanisms of radiation 
inactivation of diploid yeasts. Giazunov, A.V. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems. 1988. 
14p. (In Russian). Order Number DE90614296. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A mechanism of radiation inactivation of diploid yeast cells is pro- 
posed. This mechanism takes into account the DNA doublestrand 
break repair before and after the first post-irradiation cell division. 
The contribution of DNA double-strand break repair to radioresis- 
tance of Gi-cells is estimated. The proposed explaination of lethal 
sectoring in irradiated yeast cells is discussed. 38 rets.; 5 figs. 


18113 (KURRI-TR-320, pp. 1-3) Black box in carcinogene- 
sis in the whole-body system. Tanooka, Hiroshi (National Cancer 
Center, Tokyo (Japan). Research Inst.). Kyoto Univ., Kumatori, Os- 
aka (Japan). Research Reactor Inst. Jul 1989. (In Japanese). 
(CONF-8901175—: Symposium on radiation research in life sci- 
ence, Kumatori (Japan), 13-14 Jan 1989). In Proceedings of the 
symposium on ‘radiation research in life science’: Radiation and 
oncogenesis. Order Number DE90741371. Available from NTIS 
(US Sales Only), PC AO3/MF A01. 

There still remain unknown processes in carcinogenesis. Here | 
point out each black box involved in each step of carcinogenesis, 
in special concern to radiation and chemical carcinogenesis in the 
whole-body system. The mechanism of mutation induction is the 
primary black box. In mammalian cells, presence of the SOS- 
inducible mutagenesis is still unknown. The single cell origin of 
cancer indicates the presence of the suppressing activity against 
cancer cells in the whole-body system. This suppressing activity is 
thought to be exerted through the course of growth of cancer, 
followed by metastasis. Although the mechanism of the cancer- 
suppressing activity remains in the black box, its clarification will 
explain apparently lower frequency of cancer than expected from 
cellular transformation efficiency in uitro, a long latency of cencer, 
the presence of pre-cancer nodules, and other host-related cancer 
phenomena. (author). 


18114 
metastasis. Suzuki, Norio (Tokyo Univ. (Japan). Faculty of 
Medicine). Kyoto Univ., Kumatori, Osaka (Japan). Research Reac- 
tor Inst. Jul 1989. (In Japanese). (CONF-8901175—: Symposium 
on radiation research in life science. Kumatori (Japan), 13-14 Jan 
1989). In Proceedings of the symposium on ‘radiation research in 
life science’: Radiation and oncogenesis. Order Number 
DE90741371. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Various problems and pitfalls in studying metastatic processes 
and in clarifying important factors invoived are discussed with brief 
overview on historical works. The main subjects included are artifi- 
cial lung metastasis through i.v. injection VS spontaneous lung 
metastasis, blood borne tumor cells, clonogenic tumor cell release 
assay, and effect of irradiation of tumors and lung tissues on 
metastasis. (author). 


(KURRI-TR-320, pp. 4-7) Radiobiology of cancer 


18115 (NUREG/CR-4704-Vol.3) Relative biological ettec 
tiveness (RBE) of fission neutrons and gamma rays at 
occupational exposure levels: Volume 3, Studies on the gross 
and microscopic pathology observed at death of mice exposed 
to 60 equal once-weekly doses of fission neutrons and gamma 
rays. Grahn, D. (Argonne National Lab., IL (USA)); Thomson, J.F.; 
Carnes, B.A. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Regulatory Applications; Argonne National Lab., IL 
(USA). Jan 1990. 98p. Sponsored by Nuclear Regulatory Commis- 
sion. DOE Contract W-31109-ENG-38. (ANL-86-33-Vol.3). 
Available from NTIS, PC AO6/MF A01 - GPO; OSTI; INIS. 

The pathologic consequences of exposure to 60 equal once- 
weekly doses of fission neutron or ®°Co gamma rays have been 
subjected to dose-response analyses for the purposes of generat- 
ing relative biological effectiveness (RBE) values for the major 
causes of death of for tumor occurrences. Cumulative probabilities 
of death or occurrence were generated for 15 categories of neo- 
plastic disease for the time interval of 800-999 days since first 
exposure. These probabilities were developed for each dose, sex, 
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and radiation quality, and a dose-response analysis was applied to 
derive linear risk coefficients of death or occurrence. 40 refs., 16 
figs., 9 tabs. 


18116 (PNL-SA-17296-HEDR) Estimations of traditional 
Native American diets in the Columbia Plateau. Hunn, E.S.; 
Bruneau, C.L. Pacific Northwest Lab., Richland, WA (USA). Aug 
1989. 27p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC06-76RL01830. (CONF-8908201-1: HEDR Native American 
workshop, Richland, WA (USA), 89 Aug 1989). Order Number 
DE90005543. Available from NTIS, PC A03/MF A01; OSTI; INIS. 

The goal of the HEDR project is to estimate as accurately as 
possible the total radiation exposure of people in the vicinity of the 
Hanford Nuclear Reserve during the periods 1944-1947 and 1964— 
1966. The present report is restricted to the subsidiary goal of 
estimating weekly per-capita consumption levels by season for 
adult male Native Americans within a ten-county target area. These 
estimates are to be reported in terms of general categories of tradi- 
tional and non-traditional foods and for three contrasting “tribal” 
groups, the “River Yakima,” the Nez Perce, and the Colville. 13 
refs. 


18117 Probabilistic approach to obtain hit-size eftective- 
ness functions which relate microdosimetry and radiobi 
Morstin, K. (Brookhaven National Lab., Upton, NY (USA)); Bond, 
V.P.; Baum, J.W. Radiation Research (USA), 120(3): 383-402 
(Dec 1989). 

A probabilistic approach has been developed to relate micro- 
dosimetry, biological effects, and radiation quality. It is used to 
derive, and subsequently apply, microdosimetry-based cellular re- 
sponse functions for different biological end points of relevance for 
radiological protection. The approach makes use of measurable mi- 
crodosimetry spectra and avoids assumptions concerning the 
course of mechanisms of radiation action. instead, it postulates a 
response function that is, and behaves like, the cumulative proba- 
bility that a subcellular target structure will respond to a specific 
target-averaged ionization density. Statistical distributions are 
applied and their parameters are evaluated to characterize the ran- 
domness involved in the localization of sensitive sites and in the 
reactivity of the whole sensitive structure. The resulting response 
functions can be used for prediction of the effects of low-level radi- 
ation. Such predictions for some selected effects of a stochastic 
nature (mutagenesis, chromosome abnormalities, etc.) are pre- 
sented as relative biological effectiveness values based on low 
doses of radiations with a wide range of linear energy transfer and 
compared with various quality factor specifications. Cellular re- 
sponse relationships, termed hit-size effectiveness functions, can 
also be applied directly in radiation protection metrology by incor- 
porating them into the software used to process the readings of 
microdosimetric spectrometers. The derivation of the functions, 
rather than their uses in radiation protection, is the principal subject 
of this report. 


18118 improved counting efficiencies for measuring Pu 
in the lung in the sitting position. Palmer, H.E. (Pacific North- 
west Lab., Richland, WA (USA)); Rieksts, G.A.; Jefferies, S.J.; 
Gunston, K.J. Health Physics (USA), 57(5): 747-752 (Nov 1989). 
For a study sponsored by the International Atomic Energy 
Agency (IAEA), Pacific Northwest Laboratory (PNL) made lung 
counting measurements of lung deposition in 10 women who had 
inhaled 92mNb in England. These women were measured in both 
the supine and sitting (torso 45 degrees from horizontal) positions 
with a counting system of Ge planar detectors and another count- 
ing system of Phoswich detectors. The average increase in 
counting efficiency from the supine to the sitting position was 108% 
for the Ge detectors and 310% for the Phoswich detectors. Individ- 
ual counting efficiency increases ranged from 15-260% for the Ge 
detectors and from 40-480% for the Phoswich detectors. The in- 
crease in counting efficiency was roughly proportional to the total 
chest wall thickness of the measured individuals. By using the 
equivalent muscle tissue thickness of the individual's chest wall, 
the increase in counting efficiency could be attributed to the 
decrease in the tissue absorption in the sitting position. The de- 
creased distance between the lungs and the detector achieved in 
the sitting positions may also account for some of the improvement 
in counting efficiency. In addition, some undetermined internal 
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change in activity distribution (source-to-detector geometry) and tis- 
sue absorption may possibly contribute to the improved counting 
efficiency of the sitting vs. the supine position. 


18119 Three example applications of optimization tech- 
niques to Department of Energy contractor radiation 
protection programs. Merwin, S.E. (Pacific Northwest Laboratory, 
Richland, WA (USA)); Martin, J.B.; Tawil, J.J.; Selby, J.M. Health 
Physics (USA), 57(6): 873-883 (Dec 1989). 

Six numerical examples of optimization of radiation protection 
are provided in the appendices of International Commission on Ra- 
diological Protection (ICRP) Publication No. 37 (1983). In each 
case, the calculations were based on well-defined parameters and 
assumptions. in this paper, we examined three different numerical 
examples that were based on empirical data and less-certain as- 
sumptions. In the first example, the optimum sampling frequency 
for a typical 3H bioassay program was found to be once every 2 
mo. However, this result depended on assumed values for several 
variables that were difficult to evaluate. The second example 
showed that the optimum frequency for recalibrating a group of 
cutie pie (CP) ionization chamber survey instruments was once ev- 
ery 85 d. This result depended largely on the assumption that an 
improperly operating CP instrument could lead to a serious overex- 
posure. In the third example, one continuous air monitor (CAM) 
was determined to be the optimum number in a workplace at a De- 
partment of Energy (DOE) Pu facility. The optimum location of the 
CAM was determined from past glove-box release studies. These 
examples demonstrated that cost-benefit analysis of individual ele- 
ments of radiation protection programs can be useful even if 
limited data are available. 


5602 Thermal Effects 


18120 (HW-54858) The effect on fish of increasing the 
temperature of the Columbia River. Foster, R.F. Hanford Works, 
Richland, WA (USA). 14 Mar 1958. 19p. Sponsored by U.S. DOE 
Environment Health & Safety. DOE Contract ACO6-76RL01830. Or- 
der Number DE90006846. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Deciassified 1 Feb 1990. 

The purpose of this document is to summarize available informa- 
tion on the effects of elevated temperatures on fish of the 
Columbia River, to compare the upper limits favorable to fish with 
temperatures which now exist in the river and to evaluate the effect 
of heat contributed by the Hanford reactors on the survival of fish 
of economic importance. Such information is basic to a considera- 
tion of the need for establishing limits on the quantity of heat 
released to the river and for the expenditures which might be in- 
volved. The establishment of rational temperature criteria for a river 
such as the Columbia is a very elusive and complex task. First one 
must recognize that wide fluctuations occur as a result of normal 
seasonal change. Such changes are shown in Figure 1 for the 
vicinity of the Hanford plants. Superimposed on the seasonal fluc- 
tuations are longer range trends which cause some years to be 
warmer or colder than others. These long range changes are 
shown in Figure 2. These are conditions to which aquatic organ- 
isms must become adapted, or avoid, if they are to survive. Not all 
organisms thrive best in the same temperature range, however. 
Species such as salmon and whitefish are best adapted to cold 
water, while others such as bass and carp are better suited to 
warmer water. Aquatic invertebrates and disease organisms also 
have optimum temperature ranges. 


18121 (SRO-NERP-16) Seasonal dynamics of benthic 
macroinvertebrates of Pond B, Savannah River Plant Aiken, 
South Carolina. Whicker, A.D. Savannah River Ecology Lab., 
Aiken, SC (USA). Jan 1988. 37p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC09-76SR00819. Order Number 
DE90006307. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This study was designed to evaluate the spatial and seasonal 
distributions, compositions, and abundances of benthic macroinver- 
tebrates in Pond B after 20 years of postthermal recovery. There 
are both basic and applied uses for the data gathered during the 
study. The examination of species composition and abundances as 
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a function of season and water depth adds to the base of general 
knowledge on the benthic invertebrates of lentic systems. The cur- 
rent species composition also provides an indication of a portion of 
the postthermal community succession. An estimate of the biomass 
of the benthic community permits a calculation of the radionuclide 
inventory in this ecosystem compartment, if average concentrations 
are concurrently determined. Such data may then be used to pre- 
dict food chain transfers to higher consumers and potential export 
from the ecosystem. Specific hypotheses tested were: (1) densities 
of certain benthic invertebrate communities vary with season, (2) 
densities of benthic invertebrates vary with water depth, and (3) the 
effect of season on invertebrate density depends on water depth 
(i.e. there is an interaction between depth and season). Other com- 
munity parameters considered were species composition, diversity, 
and relative biomass by taxa. 30 refs., 5 figs., 9 tabs. 


5603 Chemicals Metabolism and Toxicology 


Refer also to citation(s) 15989, 16187, 17871, 17872, 17873, 
17874, 17907, 18021 


18122 (BNL-43607) Distribution of lead in human bone: 2. 
Proton microprobe measurements. Schidlovsky, G. (Brookhaven 
National Lab., Upton, NY (USA)); Jones, K.W.; Burger, D.E.; 
Milder, F.L.; Hu, H. Brookhaven National Lab., Uoton, NY (USA). 
[1989]. 6p. Sponsored by U.S. DOE Energy Research; US. 
Department of Health and Human Services. DOE Contract AC02- 
76CHO00016. Contract P41RR01838;2R44ES03918-02;32ES07069. 
(CONF-8906268-3: 1989 international symposium on in vivo body 
composition studies, Toronto (Canada), 20-23 Jun 1989). Order 
Number DE90004951. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Little is Known about the distribution of lead in the human tibia 
on a microscopic scale. The radial distribution of lead in a 2-mm 
thick section of the human femur has been measured; it was 
observed that the concentration peaked in a region close to the pe- 
riosteal and endosteal surfaces. The distribution in the interior of 
the bone was relatively uniform with the exception of a peak lo- 
cated about 1.8 mm from the periphery along a straight radial scan 
from periosteum to endosteum. Lindh also mapped the distribution 
of lead over a single osteon and showed that the concentration 
was highest at the edges. We have investigated the radial distribu- 
tion of lead in the human tibia. Our motivation was to obtain data 
that can be used to understand the biological mechanisms for de- 
position of lead in bone and for use in the interpretation of in-vivo 
bone x-ray fluorescence (XRF) measurements of lead concentra- 
tion. This paper presents the results of proton microprobe line 
scans of several tibial sections from periosteum to endosteum with 
spatial resolutions from less than 100 micrometers to about 1000 
micrometers. The results are complementary to those reported in a 
companicn paper. 3 refs. 


18123 (PB-90-120692/XAB) Effects of selenium on mallard 
duck reproduction and immune function. Whiteley, P.L.; Yuill, 
T.M.; Fairbrother, A. Environmental Protection Agency, Corvallis, 
OR (USA). Environmental Research Lab. Nov 1989. 63p. (EPA- 
600/3-89/078). Available from NTIS, PC AO4/MF A01. 

Selenium from irrigation drain water and coal-fired power stations 
is a significant environmental contaminant in some regions of the 
USA. The objectives were to examine whether selenium-exposed 
waterfow! had altered immune function, disease resistance, or re- 
production. Pairs of adult mallards were exposed for 95-99 days on 
streams with sodium selenite-treated water at 10 and 30 ppb, or on 
untreated streams. Selenium biomagnified through the food chain 
to the ducks. Disease resistance was decreased in ducklings 
hatched on the streams and challenged with duck hepatitis virus 1 
(DHV1) when 15-days old. Liver selenium concentrations for these 
ducklings on the 10 and 30 ppb streams was 3.6 and 7.6 ppm dry 
weight, respectively. Mortality of ducklings purchased when 7-days 
old, exposed to selenium for 14 days, and challenged when 22- 
days old was not affected. However, their selenium exposure was 
lower (liver selenium 4.1 ppm dry weight for the 30 ppb stream). 
Five parameters of immune function were measured in adult ducks. 
Phagocytosis of killed Pasteurella multocida by blood heterophils 
and monocytes, and blood monocyte concentrations were higher in 





adult males following 84 days exposure to 30 ppb selenium. Their 
liver selenium concentrations were 11.1 ppm dry weight after 95-99 
days exposure. 


18124 (PB-90-125733/XAB) Direct measurement technique 
for determining ventilation rate in the deposit-feeding clam 
Macoma nasuta (bivaivia, tellinaceae). Specht, D.T.; Lee, H. En- 
vironmental Protection Agency, Newport, OR (USA). Mark O. 
Hatfield Marine Science Center. c 1989. 10p. (EPA-600/J-89/142). 
Available from NTIS, PC A02/MF A01. 

Pub. in Marine Biology, Vol. 101, 211-218(1989). 

An exposure chamber, the ‘clambox’, was developed to measure 
ventilation rate, sediment processing rate, and efficiency of pollu- 
tant uptake by Macoma nasuta, Conrad, a surtace-deposit-feeding 
clam. Clams, collected from Yaquina Bay, Oregon, USA, were ce- 
mented into a hole in a piece of rubber dental dam so that the 
inhalant siphons were separated by a membrane. The dental dam 
was then clamped between two glass chambers. The inhalant and 
exhalant siphons were thus diirected into separate chambers of the 
device so that the amount of water or feces discharged into the 
exhalant camber provided direct measure ventilation rate and sedi- 
ment processing rate, respectively. The short-term pattern was for 
ventilation to be intermittently interrupted, essentially ceasing for 12 
to 120 min, followed by a short period of active ventilation and then 
a resumption of the normal rate. 


18125 (PB-90-125741/XAB) Acute toxicity of sediment 
from Eagle Harbor, Washington, to the intaunal amphipod 
Rhepoxynius abronius. Swartz, R.C.; Kemp, P.F.; Schults, D.W.; 
Ditsworth, G.R.; Ozretich, R.J. Environmental Protection Agency, 
Newport, OR (USA). Mark O. Hatfield Marine Science Center. c 
1989. 10p. (EPA-600/J-89/144). Available from NTIS, PC A02/MF 
AO1. 

Pub. in Environmental Toxicology and Chemistry, Vol. 8, 215- 
222(1989). 

Creosote-contaminated sedirnent from one station (EHO8) in Ea- 
gle Harbor, Washington, is among the most toxic sediment yet 
tested from U.S. estuaries and coastal waters. The total concentra- 
tion of 13 polynuclear aromatic hydrocarbons in EHO8 sediment 
was 6,461 mg/kg (dry wt.). The concentrations of phenanthrene 
and fluoranthene in this sediment were more than two orders of 
magnitude greater than their acutely lethal concentrations. In dilu- 
tion experiments with uncontaminated sediment from Yaquina Bay, 
Oregon, the 4-d LC50 of EHO8 sediment to the amphipod Rhep- 
oxynius abronius (Barnard) was 666 mg/kg (wet wt.). Sediment 
from other stations within 150 m of EHO8 was not acutely toxic to 
Rhepoxynius, indicating the patchiness of sediment contamination 
and toxicity in Eagle Harbor. 


18126 (PB-90-125758/XAB) Effects of a contaminated 
dredged material on laboratory populations of the tubicolous 
amphipod Ampelisca abdita. Scott, K.J.; Redmond, M.S. Science 
Applications International Corp., Narragansett, RI (USA). c 1989. 
16p. Available from NTIS, PC A03/MF A01. 

Pub. in Aquatic Toxicology and Hazard Assessment, Vol. 12, 
American Society for Testing and Materials, Special Technical Pub- 
lication No. 1027, 289-303(1989). 

Short-term and full-life-cycle toxicity tests were conducted with 
Ampelisca abdita as part of the joint COE-EPA field Verification 
Program (FVP). These studies comprised a portion of the effects- 
assessment component of a risk analysis describing the hazards 
associated with aquatic disposal of dredged materials from Black 
Rock Harbor (BRH), Connecticut. The specific objective of these 
toxicity tests was to document the sensitivity of Ampelisca’s chronic 
endpoints to a range of contaminated suspended particulate con- 
centrations. In long-term exposures of 56 days, amphipod growth 
and intrinsic rate of population growth, r, were impaired at all BRH 
sediment exposures. In all cases, the reduction in population 
growth rate was a function of slower growth of females, causing a 
longer time to maturity, which was coupled with a reduced egg pro- 
duction at maturity because the females were smaller. 


18127 


(PB-90-129859/XAB) Dose-eftect relationship of as- 
bestos dust. Technical report (Final). Gross, P. Industrial Health 
Foundation, Inc., Pittsburgh, PA (USA). 31 Oct 1972. 17p. Avail- 
able from NTIS, PC A03/MF A01. 
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The pulmonary concentration of asbestos dust was determined 
in rats which had inhaled asbestos dust or had been injected with 
this dust. Particular attention was given to the pulmonary concen- 
tration of asbestos dust in rats with cancer. This was compared to 
the amount of asbestos dust concentrated in the lungs of rats with- 
out cancer. A comparison was also made of the dust concentration 
in the lungs of rats where lung clearance was impaired and in rats 
with presumably normal clearance. The silica content of the lungs 
of rats that had inhaled high concentrations of asbestos over a 16- 
month period was extremely low. The differences in the silica 
content between groups that had lung cancer and those that had 
no lung cancer was small. No group showed a decisive difference 
in pulmonary silica content. The lungs used in the study had been 
stored in formaldehyde solution for 5 to 6 years prior to analysis. 
Results indicated that lung tissue containing deposits of finely 
divided chrysotile dust may lose this dust by dissolution if kept sub- 
merged in aqueous formaldehyde solution for a prolonged period. 
The study recommends that asbestos determinations should be 
made on fresh lung tissue or on lung tissue that has been fume- 
fixed after removal from the body and dried. 


18128 Oil, fatty acid, and protein content of seeds har- 
vested from soybeans exposed to O, and/or SO,. Grunwald, C. 
(Illinois Natural History Survey, Champaign (USA)); Endress, A.G. 
Botanical Gazette (Chicago) (USA), 149(3): 283-288 (Sep 1988). 

In a series of greenhouse experiments, we exposed soybean 
plant (Corsoy-79) to low levels of Oz and SOz, singly and in com- 
bination. Exposure to O; and SO> alone increased the oil content 
of the harvested seeds, but the protein content was essentially un- 
changed. The seed oil: protein ratio increased with increasing 
pollutant concentration in both experiments. These responses, 
however, were not observed in seeds harvested from plants ex- 
posed to mixtures of O3; and SOz. Differences in fatty acid content 
and composition were also noted. Ozone alone caused an in- 
crease in seed fatty acid content as a result of increased linoleic 
and stearic acids coupled with decreased oleic acid. After exposure 
to SOz alone, no significant alterations of the fatty acid composition 
were observed. No statistically significant pattern could be identi- 
fied for the content of fatty acids in seeds harvested from plants 
exposed to the O; + SO2 mixtures, although the accumulation of 
linoleic acid appeared to be depressed. 
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18129 (AD-A-213480/7/XAB) Mechanisms of microwave- 
induced damage in biologic materials. Annual report, 22 
September 1986-21 September 1987. Mullis, M.; Penafiel, M.; 
Mohr, R.; Montrose, C.; Litovitz, T. Hammer (Michael), Newton, MA 
(USA). Jan 1988. 69p. Available from NTIS, PC A04/MF A01. 

An interdisciplinary team of biologists, physicists, and electrical 
engineers was related to tackle the problem of microwave damage 
to biological systems. This report describes work in five purposely 
overlapping areas: (1) design and construction of microwave expo- 
sure chambers; (2) investigation of the effects of microwave 
irradiation on the metabolic activity of several cell lines and an in- 
terferon system; (3) investigation of the mechanisms of microwave 
absorption in DNA solutions; (4) Theoretical studies of the inhomo- 
geneous deposition of microwave energy in the region of DNA and 
cells in suspension; and (5) molecular dynamic (MD) computer sim- 
ulation of electric-field effects on long chain (DNA-like) molecules. 


18130 (AD-A-213769/3/XAB) Compilation of 1988 annual 
reports of the Navy ELF (extremely low frequency) Communi 
cations System Ecological-Monitoring Program. Volume 1. 
Annual progress report No. 7, January-December 1988. |IT 
Research Inst., Chicago, IL (USA). Aug 1989. 582p. (IITRI-E- 
06595-6-VOL-1). Available from NTIS, PC A25/MF A04. 

See also Volume 2, AD-A213-770. 

This is the seventh compilation of annual reports for the Navy's 
ELF Communications System Ecological Monitoring Program. The 
reports document the progress of eight studies performed during 
1988 at the Wisconsin and Michigan Transmitting Facilities. The 
purpose of the monitoring is to determine whether electromagnetic 
fields produced by the ELF Communications System will affect res- 
ident biota or their ecological relationships. 
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18131 (AD-A-213770/1/XAB) Compilation of 1988 annual 
reports of the Navy ELF (extremely low frequency) Communi- 
cations System Ecological Monitoring Program. Volume 2. 
Annual progress report No. 7, January-December 1988. IIT 
Research Inst., Chicago, IL (USA). Aug 1989. 371p. (IITRI-E- 
06595-6-VOL-2). Available from NTIS, PC A16/MF A02. 

See also Volume 3, AD-A213-771. 

This is the seventh compilation of annual reports for the Navy's 
ELF Communications System Ecological Monitoring Program. The 
reports document the progress of eight studies performed during 
1988 at the Wisconsin and Michigan Transmitting Facilities. The 
purpose of the monitoring is to determine whether electromagnetic 
fields produced by the ELF Communications System will affect res- 
ident biota or their ecological relationships. 


18132 (AD-A-213771/9/XAB) Compilation of 1988 annual 
reports of the Navy ELF (extremely low frequency) Communi 
cations System Ecological Monitoring Program. Volume 3. 
Annual progress report No. 7, January-December 1988. |IT 
Research Inst., Chicago, IL (USA). Aug 1989. 440p. (IITRI-E- 
06595-6-VOL-3). Available from NTIS, PC A19/MF AOS. 

See aiso Volume 1, AD-A213-769. 

This is the seventh compilation of annual reports for the Navy's 
ELF Communications System Ecological Monitoring Program. The 
reports documents the progress of eight studies performed during 
1988 at the Wisconsins and Michigan Transmitting Facilities. The 
purpose of the monitoring is to determine whether electromagnetic 
fields produced by the ELF Communications System will affect res- 
ident biota or their ecological relationships. 


18133 (AD-A-213825/3/XAB) Arc-sprayed coatings for elec 
tromagnetic pulse protection: Assessment of physical and 
electrical properties. Final report. Savage, H.S.; McCormack, 
R.G. Army Construction Engineering Research Lab., Champaign, 
IL (USA). Sep 1989. 78p. (CERL-TR-M-—89/15). Available from 
NTIS, PC AO5/MF AO1. 

The Army is studying methods of protecting sensitive electronic 
equipment against electromagnetic pulse (EMP) and radiofrequency 
interference (RFI) events. Part of this work focuses on metal arc- 
spray techniques as a potentially low-cost alternative to traditional 
EMP/RFFI protection. Arc-sprayed metal coatings have been used 
for several years in different applications; however, little is known 
about the physical and electrical properties of these coatings. A 
better understanding of these properties would allow spraying pa- 
rameters to be optimized, ensuring the most effective coatings at 
the lowest cost. In this study, aluminum, aluminum bronze, copper, 
low-carbon steel, 13% chrome steel, nickel, nickel chrome, tin, and 
zinc were sprayed onto paper and aluminum foil substrates using 
the two-wire arc-spray process to determine the physical and elec- 
trical characteristics of these materials when sprayed on ordinary 
rooms composed of common construction materials. 


18134 (ARL/TR-082) Carcinogenic potential of extremely 
low frequency magnetic fields: proceedings of a workshop. 
Delpizzo, V.; Keam, D.W. (eds.). Australian Radiation Lab., Mel- 
bourne (Australia). Feb 1989. 177p. (CONF-8805357—: Workshop 
on carcinogenic potential of extremely low frequency magnetic 
fields, Melbourne (Australia), 17 May 1988). Order Number 
DE90614340. Available from NTIS (US Sales Only), PC A09/MF 
A01 - OSTI; INIS. 

The debate over the suspected link between Extremely Low Fre- 
quency (ELF) magnetic fields and cancer is entering its second 
decade, but the end is not in sight. The epidemiological evidence 
is now somewhat stronger, mainly due to the Savitz study of resi- 
dential exposure and childhood cancer, but far from overwhelming. 
The results of in-vitro studies are fragmentary, sometimes contra- 
dictory and, overall, confusing. Well designed animal studies are 
virtually non-existent. A plausible biological model has not yet been 
established. Although scant, the present body of knowledge is very 
complex encompassing several disciplines and this workshop 
brought together researchers of vastly different backgrounds. The 
nine papers presented deal with an overview of ELF and cancer; 
the biochemistry of processes implicated in ELF carcinogenesis; 
possible mechanisms of cancer promotion; the status of in-vitro 
ELF cellular interactions; epidemiological studies, both occupational 
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and residential, and the use of wire coding configurations as indi- 
cators of magnetic field exposures in such studies. Discussion 
follows each paper. Refs., figs., tabs. 


18135 (DOE/CE/76246-T1) Immunological and biochemical 
effects of 60-Hz electric and magnetic fields in humans: Final 
report. Graham, C.; Cohen, H.D. Midwest Research Inst., Kansas 
City, MO (USA). 30 Jan 1990. 79p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract FC01-84CE76246. 
Order Number DE90006671. Available from NTIS, PC AO5/MF A01 
- OSTI; GPO Dep. 

Public concern is growing about the possible health risks of ex- 
posure to the electric and magnetic fields generated by power 
distribution systems. This research program is evaluating whether 
field exposure results in specific and replicable effects on mea- 
sures of human performance, physiology, biochemistry, and 
subjective state. The studies reported here were performed under 
controlled laboratory conditions in the Human Exposure Test Facil- 
ity at Midwest Research Institute (MRI). 80 refs., 13 figs., 6 tabs. 


18136 (EPRI-EN-6674) Extremely low frequency electric 
and magnetic fields and cancer: A literature review: Final re- 
port. Creasey, W.A. (information Ventures, Inc., Philadelphia, PA 
(USA)); Goldberg, R.B. Electric Power Research Inst., Palo Alto, 
CA (USA); Information Ventures, Inc., Philadelphia, PA (USA). c 
Dec 1989. 124p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Epidemiologic studies suggest a weak link between occupational 
or residential exposure to extremely low frequency electromagnetic 
fields and cancer, especially tumors of the central nervous and 
hematopoietic systems. This report discusses these studies with 
reference to basic research on ELF EMF bioeffects relevant to 
cancer-promoting mechanisms. Many of the studies suggest a pos- 
sible interaction of ELF EMF with the immune system, endocrine 
system, or growth-regulatory signals and morphogenic movements 
that involve calcium flux through cell membranes. Many bioeffects 
have been reported only with certain specific combinations of fre- 
quency, amplitude, and orientation of the EMF signal with respect 
to the geomagnetic field. The possibility of signal-specific effects 
raises a complication in dosimetry for both epidemiologic and 
experimental studies since ELF EMF effects may not be directly re- 
lated to field strength. The report concludes with a discussion of 
design considerations for ELF EMF exposure systems to be used 
in animal experiments. Original abstracts of selected references 
are included in an appendix. 260 refs., 1 fig., 1 tab. 


57 HEALTH AND SAFETY 


18137 (DNE-R-6) Health and safety at DNE [Dounreay Nu- 
clear Power Development Establishment]: Annual report for 
1986. Walford, J.G.; Tyler, G.R. (comp.). UKAEA Dounreay Nu- 
clear Power Development Establishment (UK). Nov 1988. 49p. 
Available from H.M. Stationery Office, price Pound 5.00. Available 
from H.M. Stationery Office, price Pound 5.00. 

This report reviews health and safety experience at the UKAEA’s 
Dounreay Nuclear Power Development Establishment for 1986 and 
gives relevant data in the fields of health physics and general 
safety. It includes sections on: organization, policy and training; 
monitoring of the working environment; personnel monitoring; pro- 
tection of the public; radiological incidents; and non-radiological 
health and safety. (author). 


18138 (DNE-R-12) Health and safety at DNE [Dounreay 
Nuclear Power Development Establishment]: Annual report for 
1987. Tyler, G.R.; Walford, J.G. (comp.). UKAEA Dounreay Nu- 
clear Power Development Establishment (UK). Dec 1988. 48p. 
Available from H.M. Stationery Office, price Pound 5.00. Available 
from H.M. Stationery Office, price Pound 5.00. 

This report reviews health and safety experience at the UKAEA’s 
Dounreay Nuclear Power Development Establishment for 1987 and 
gives relevant data in the fields of health physics and general 
safety. It includes sections on: organization, policy and training; 





monitoring of the working environment; personnel monitoring; pro- 
tection of the public; radiological incidents; and non-radiological 
health and safety. (author). 
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Refer also to citation(s) 16016, 16044, 16071, 16111, 16122, 
16156, 16172, 16635, 17179, 17192, 17193, 17262, 17689, 17849, 
17879, 17915 


18139 (DOE/ER/13221—4) A comprehensive study of the 
seismotectonics of the eastern Aleutian arc and associated 
volcanic systems: Summary of research, 1988-1989. Abers, 
G.A.; Taber, J.J.; Estabrook, C.H.; Gariel, J.C.; Jacob, K.H.; Levin, 
V. Columbia Univ., Palisades, NY (USA). Lamont-Doherty Geologi- 
cal Observatory. Jan 1990. 44p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-84ER13221. Order Number 
DE90006319. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This report covers progress for a one-year period from April, 
1989 to April, 1990 of an ongoing comprehensive research project 
of subduction processes of the Alaska-Aleution trench-arc system. 
Our studies range in scale from analyses of the tectonics of the 
entire Alaskan convergent system, to details of individual earth- 
quake ruptures in the Shumagin seismic gap and in the Gulf of 
Alaska. They range in time from the earliest recorded events along 
the arc to rapid computer processing of the latest seismic and vol- 
canic events. By integrating results from many perspectives we 
seek new quantitative understanding of fundamental processes in 
subduction systems. 21 refs., 12 figs. 


18140 (DOE/ER/13287—4) [Energetics of silicate melts trom 
thermal diffusion studies]: Progress report, January 1989- 
December 1989. Columbia Univ., Palisades, NY (USA). 
Lamont-Doherty Geological Observatory. [1989]. 4p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-84ER13287. Or- 
der Number DE90005559. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Research during the past year has been concentrated in four 
major areas. We are continuing work initiated during the first two 
years on modelling thermal diffusion on multicomponent silicate 
liquids. We have derived appropriate relations for ternary and qua- 
ternary systems and reanalyzed experimental thermal diffusion 
data for the ternary system fayalite-leucite-silica. In our manuscript 
entitled “Thermal Diffusion in Petrology”, to be published in Adv. in 
Phy. Geochem., we show that these model results independently 
recover the compositional extent and temperature of liquid immisci- 
bility in this system. Such retrieval provides a rigorous test of our 
theoretical predictions and simplified treatment of complex silicate 
liquids reported in Geochimica Cosmochimica Acta in 1986. The 
usefulness of our Soret research in providing mixing energies of 
silicate liquids has been recently confirmed by Ghiorso (1987, 
Cont. Min. Pet.). This demonstration provides a strategy for incor- 
porating Soret data into the calibration of phase equilibrium-based 
solution models such as the one developed by Ghiorso. During the 
past year we also have resumed our studies of thermal diffusion in 
borosilicate glasses which also exhibit liquid immiscibility. Our ob- 
jectives in studying these systems are (1) to further test of our 
multicomponent thermal diffusion model and (2) to provide quanti- 
tative constraints on the mixing properties of these glass-forming 
systems which are important for evaluating their suitability for stor- 
age of high-level nuclear waste. 16 refs. 


18141 (DOE/ER/13982-2) [Chemical transport through con- 
tinental crust]: [Annual] progress report, 1989. South Dakota 
School of Mines and Technology, Rapid City, SD (USA). 1989. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
88ER13982. Order Number DE90006599. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Concentrations of rare earth elements (REE) have been mea- 
sured, via an ion microprobe, on a suite of apatite crystals from the 
internally zones Bob Ingersoll granitic pegmatite. The apatite sam- 
ples show a large range of REE patterns and concentrations. In 
one case, apatite crystals within millimeters show differences in 
REE concentrations and pattern shapes, inclucing a reversal from 
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positive to negative Eu anomalies. Samples from several mineral 
assemblages show patchy individual crystal zoning with respect to 
the REE that is not mirrored by major element zoning. This indi- 
cates disequilibrium conditions on a small scale, consistent with 
rapid growth from a melt/fluid system that was either of locally het- 
erogeneous melt structure, or in which the melt structure fluctuated 
rapidly as volatile rich minerals such as tourmaline crystallized. 
These effects may be coupled with non-ideal partitioning of REE in 
a heterogeneous mixture of melt, aqueous fluid and crystals. REE 
concentrations in apatite samples from the different pegmatite 
zones indicate a large variation in outer zones (10-500 x chon- 
drite), high concentrations (100-1000 x chondrite) near the 
pegmatite core, and very low concentrations in the core (2-20 x 
chondrite). Patterns are flat to slightly inclined (Ce/Yb = 1 to 5), 
and most samples have positive Eu anomalies. The magnitude of 
positive-Eu anomalies decreases with inward position in the peg- 
matite, possibly indicating a progressive increase in fO2, and a 
sharp increase may be indicated by systematic Ce depletion in ap- 
atite from the pegmatite core. REE-specific volatile complexes may 
contribute to variations, including unusual kinks, observed in REE 
patterns of apatite from mineral assemblages in upper parts of the 
pegmatite. 


18142 (DOE/ER/60340-5) The role of zooplankton in the 
cycling and remineralization of chemical materials in the 
Southern California Bight: Progress report 5, June 15- 
November 14, 1988. Small, L.F.; Huh, Chih-An. Oregon State 
Univ., Corvallis, OR (USA). Coll. of Oceanography. [1988]. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
85ER60340. Order Number DE90006696. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

The overall objective of our research is to understand the trans- 
port pathways and mass balances of selected metabolically active 
and inactive chemical species in the Santa Monica/San Pedro 
Basins. One focus of our study is to examine the role of zooplank- 
ton and micronekton in the cycling and remineralization of chemical 
materials in the Southern California Bight, with particular reference 
to C, N and certain radionuclides and trace metals. A second focus 
is to examine these same radionuclides and trace metals in other 
important reservoirs. Knowledge of the rates and routes of transfer 
of these nuclides and metals through these reservoirs should lead 
to a cogent model for these elements in SM/SP Basins. Our zoo- 
plankton C and N data, should lead ultimately to a model of C and 
N cycling in the upper water column. Our sediment core data will 
lead to the construction of mass balances and budgets in the SM/ 
SP Basins. 4 refs. 


18143 (DOE/ER/60818—1) Circulation and exchange at the 
continental shelf and slope, SEEP-2: Progress report, May 
1989—February 1990. Houghton, R.W.; Ou, Hsien-Wang. Columbia 
Univ., Palisades, NY (USA). Lamont-Doherty Geological Observa- 
tory. [1989]. 25p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-89ER60818. Order Number DE90006322. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This project is a component of the ongoing SEEP-II program to 
study shelf-slope exchange in the southern Middle Atlantic Bight. It 
presents the physical oceanographic portion of the SEEP-II 
research at Lamont-Doherty Geological Observatory (L-DGO). Al- 
though the SEEP-II field work has been completed not all of the 
data has been processed and exchanged among the various in- 
vestigators. However data analysis and theoretical modeling work 
at L-DGO has progressed as planned and these are described in 
this report. 21 figs. 


18144 (DOE/ID/12079-85) Generalized error analysis for 
conventional and remote reference magnetoteliurics. Stodt, 
J.A. Utah Univ., Salt Lake City, UT (USA). Dept. of Geology and 
Geophysics. Nov 1982. 46p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract AC07-791D12079;AC07- 
78ET28392. Order Number DE90006586. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

An error analysis which applied to both conventional and remote 
reference magnetotelluric impedance and tipper estimates is 
developed based on the assumption that noise in the field mea- 
surements is governed by a complex normal distribution. Under the 
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assumed model of noise it is shown that the theoretical expres- 
sions for the variances and covariances derived recently by 
Gamble et al, specifically for remote reference estimates apply to 
conventional estimates as well. However, calculations are biased if 
the impedance or tipper functions are biased. The impedance and 
tipper functions are calculated as ratios of two random functions of 
noisy fied measurements. The expressions for the variances and 
covariances account for noise in both the numerator and denomi- 
nator of the estimates. They are useful provided the probability that 
the magnitude of the random error in the denominator exceeds the 
magnitude of its expected value is small. Expressions for the bias 
errors of the impedance and tipper functions are obtained in order 
to assess the relative contributions of random and bias errors to 
the mean squared error of the estimates. The relative magnitude of 
both random and bias errors depends on the noise level and on 
the values of the sample coherences between various pairs of the 
field measurements used to compute a particular estimate. 13 
rets., 2 figs. 


18145 (DOE/ID/12740-2) New K-Ar age dates, geochem- 
istry, and stratigraphic data for the Indian Heaven quaternary 
voicanic field, South Cascade Range, Washington. Korosec, 
M.A. Washington State Dept. of Natural Resources, Olympia, WA 
(USA). Div. of Geology and Earth Resources. Dec 1989. 45p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FG07-881D12740. Order Number DE90006631. Available 
from NTIS, PC A03/MF A01 - OSTI. 

As part of the Washington geothermal exploration program, the 
Division of Geology and Earth Resources has been involved with 
studies of the state’s major volcanoes and volcanic fields. The first 
major geothermal project by the Division involved geologic map- 
ping and the drilling of 5 temperature gradient/heat flow holes in 
the Indian Heaven area in 1975. Funding was provided by the Na- 
tional Science Foundation. From 1980 to 1983, US Department of 
Energy contracts funded the geochemical analysis of over 100 
samples from Indian Heaven and surrounding volcanic fields, and 
lead to the dating of several of the flows. Uncertainties about the 
existing age date determinations discouraged attempts to formulate 
a meaningful time-space-composition-volume model for the south- 
ern Cascade Range voicanic fields. With the promise of better age 
dating techniques and laboratories, the Division set out to improve 
the understanding of these rocks, with the hope of developing a 
new, more detailed and accurate model. This project was part of a 
larger program of temperature gradient and heat flow drilling in the 
southern Cascades Range. Funding for the age dates was pro- 
vided through an existing US Department of Energy grant to the 
University of Arizona. 


18146 (1C-89/17) RIS and reservoirs in the NW and central 
Himalayan foothills. Agrawal, R.C. International Centre for Theo- 
retical Physics, Trieste (Italy). Feb 1989. 13p. Order Number 
DE90614215. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

There are nine (impounded) and three (under construction) tall 
(height exceeding 100 m) and large (capacity exceeding 1 km) 
reservoirs located in the northwestern and central Himalayan 
foothills. Natural earthquakes having magnitude greater than 7 
have occurred in their vicinity in the past but there are no reports 
of reservoir associated seismic activity from a few of these sites 
which are under seismic surveillance following the guidelines of In- 
dian Standard |S: 4967-1968. Case study of monitoring the 
seismicity around one site points to the need for rewriting the Stan- 
dard. Reasons for non-occurrence of RIS in this seismically active 
environment are discussed. (author). 18 refs, 4 figs, 3 tabs. 


18147 (INIS-mf-11574, pp. 9) Dating of epigentic mineral- 
izations especially from Southwest Germany. Lippolt, H.J. 
(Heidelberg Univ. (Germany, F.R.)); Mertz, D.F.; Baehr, R. 
Bergakademie, Freiberg (German Democratic Republic). 1989. (In 
German). (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
AO1 - OSTI; INIS. 
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Published in summary form only. MINERALIZATION/isotope dat- 
ing; ARGON 39; ARGON 40; MINERALIZATION; STRONTIUM 86; 
STRONTIUM 87 


18148 (INIS-mf-11574, pp. 13-16) Rb-Sr dating of a rare- 
metal pegmatite body in Eastern Siberia. Lepin, V.S. (AN SSSR, 
Irkutsk (USSR). Inst. Zemnoj Kory); Brandt, S.B.; Makagon, V.M. 
Bergakademie, Freiberg (German Democratic Republic). 1989. 
(CONF-8809444-—: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 
Published in summary form only. STRONTIUM 86/isotope dating; 
STRONTIUM 87/isotope dating; MINERALS; PEGMATITES 


18149 (INIS-mf-11574, pp. 22) Stable isotope investigation 
of salt dome caprocks in the Pre-Caspian region, USSR. Mam- 
chur, G.P. (AN Ukrainskoj SSR, Lvov (Ukrainian SSR). Inst. 
Geologii i Geokhimii Goryuchikh Iskopaemykh); Gashpar, S.G.; 
Krouse, H.R. Bergakademie, Freiberg (German Democratic Repub- 
lic). 1989. (CONF-8809444—: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. CARBONATES/isotope dating; 
SULFATES/isotope dating; ANHYDRITE; CARBON 13; CARBON- 
ATES; GYPSUM; OXYGEN 18; SULFATES; SULFUR 34 


18150 (INIS-mf-11574, pp. 24-25) Rb-Sr and Pb-Pb 
systematics of granites of the Saxon granulite mountains. Ger- 
stenberger, H. (Akademie der Wissenschaften der DDR, Leipzig 
(German Democratic Republic). Zentralinstitut fuer Isotopen- und 
Strahlenforschung); Haase, G.; Bielicki, K.H.; Hiller, H.; Habedank, 
M. Bergakademie, Freiberg (German Democratic Republic). 1989. 
(In German). (CONF-8809444—: Freiberg isotope colloquium, 
Freiberg (German Democratic Republic), 6-10 Sep 1988). In Syn- 
opses of the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. GRANITES/isotope dating; 
GRANITES; LEAD ISOTOPES; RUBIDIUM ISOTOPES; STRON- 
TIUM ISOTOPES 


18151 (INIS-mf-11574, pp. 26) K/Ar age of biotites of vari- 
ous granites of the Saxon granulite massif. Wand, U. 
(Akademie der Wissenschaften der DDR, Leipzig (German 
Democratic Republic). Zentralinstitut fuer lsotopen- und Strahlen- 
forschung); Werner, C.D.; Wolf, D.; Pilot, J. Bergakademie, 
Freiberg (German Democratic Republic). 1989. (In German). 
(CONF-8809444—: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. BIOTITE/isotope dating; AR- 
GON 40; BIOTITE; GRANITES; LEAD ISOTOPES; POTASSIUM 
40; RUBIDIUM ISOTOPES; STRONTIUM ISOTOPES 


18152 (INIS-mf-11574, pp. 27) Pb-U total rock and mineral 
dating of Falkenberg granite (Northeast Bavaria). Carl, C. (Bun- 
desanstalt fuer Geowissenschaften und Rohstoffe, Hannover 
(Germany, F.R.)); Wendt, |.; Wendt, J.l. Bergakademie, Freiberg 
(German Democratic Republic). 1989. (In German). (CONF- 
8809444-: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 
1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. GRANITES/isotope dating; AP- 
ATITES; GRANITES; LEAD 206; URANIUM 238 


18153 (INIS-mf—11574, pp. 28) K/Ar age of the granitoids of 
the Transcaucasion median massif. Dudauri, O.Z. (AN Gruzin- 
skoj SSR, Tbilisi (USSR)); Togonidze, M.G.; Vashakidze, G.T. 
Bergakademie, Freiberg (German Democratic Republic). 1989. 
(CONF-8809444—: Freiberg isotope colloquium, Freiberg (German 
Democratic Republic), 6-10 Sep 1988). In Synopses of the Freiberg 





1988 isotope colloquium. Order Number DE90615634. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Published in summary form only. BIOTITE/isotope dating; MUS- 
COVITE/isotope dating; ARGON 40; BIOTITE; MUSCOVITE; 
POTASSIUM ISOTOPES 


18154 (INIS-mf—11574, pp. 29) Intrusion and cooling age of 
the foundation rock of the Odenwald: K-Ar and Zr-Pb results. 
Lippolt, H.J. (Heidelberg Univ. (Germany, F.R.)); Kober, B.; Kirsch, 
H. Bergakademie, Freiberg (German Democratic Republic). 1989. 
(In German). (CONF-8809444—: Freiberg isotope colloquium, 
Freiberg (German Democratic Republic), 6-10 Sep 1988). In Syn- 
opses of the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. BIOTITE/isotope dating; 
HORNBLENDE/isotope dating; ARGON 39; ARGON 40; BIOTITE; 
HORNBLENDE; POTASSIUM ISOTOPES 


18155 (INIS-mf—-11574, pp. 42-43) Variations of the 
potassium-argon ages of minerals and fluid regime in the con- 
tact zone of ultramafic intrusion. Lokhov, K.I. (AN SSSR, 
Leningrad (USSR). Inst. Geologii i Geokhronologii Dokembriya); 
Morozova, |.M.; Levsky, L.K. Bergakademie, Freiberg (German 
Democratic Republic). 1989. (CONF-8809444—: Freiberg isotope 
colloquium, Freiberg (German Democratic Republic), 6-10 Sep 
1988). In Synopses of the Freiberg 1988 isotope colloquium. Or- 
der Number DE90615634. Available from NTIS (US Sales Only), 
PC AO6/MF A011 - OSTI; INIS. 

Published in summary form only. ARGON ISOTOPES/isotope 
dating; BIOTITE; MASS SPECTROSCOPY; MINERALS; POTAS- 
SIUM ISOTOPES; ROCKS 


18156 (INIS-mf-11574, pp. 3-4) Isotopic and geochemical 
contributions to the picture of the earth mantle and earth 
crust. Pilot, J. (Bergakademie, Freiberg (German Democratic Re- 
public)). Bergakademie, Freiberg (German Democratic Republic). 
1989. (In German). (CONF-8809444—: Freiberg isotope colloquium, 
Freiberg (German Democratic Republic), 6-10 Sep 1988). In Syn- 
opses of the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only}, PC AO6/MF 
A01 - OSTI; INIS. 

Published in summary form only. EARTH CRUST/geochemistry; 
EARTH MANTLE/geochemistry; GEOCHEMISTRY; ISOTOPE DAT- 
ING; ISOTOPE RATIO 


18157 (LBL-27930) A direct integral method for the analy- 
sis of borehole fluid conductivity logs to determine fracture 
inflow parameters. Tsang, Chin-Fu; Hale, F. Lawrence Berkeley 
Lab., CA (USA). Mar 1989. 21p. Sponsored by U.S. DOE Energy 
Research; U.S. DOE Radioactive Waste Management. DOE Con- 
tract ACO03-76SF00098. (CONF-8903188-1: National Water Well 
Association conference on new techniques for quantifying the 
physical and chemical properties of heterogeneous aquifers, Dal- 
las, TX (USA), 20-23 Mar 1989). Order Number DE90006100. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A new procedure is proposed and a corresponding method of 
analysis developed to locate water-conducting fractures and obtain 
fracture inflow rates by means of a time sequence of electric con- 
ductivity logs of the borehole fluid. The physical basis of the 
analysis method is discussed. The procedure is applied to a syn- 
thetic set of data, which shows initiation and growth of four 
conductivity peaks in a 900-m section of a 1690-m borehole, corre- 
sponding top water-conducting fractures intersecting the borehole. 
We are able to match all four peaks and determine the flow rates 
as well as the salinity of the water from these fractures. 10 refs., 
13 figs., 2 tabs. 


18158 Surface chemistry of labradorite feldspar reacted 
with aqueous solutions at pH = 2, 3, and 12. Casey, W.H. (San- 
dia National Laboratories, Albuquerque, NM (USA)); Westrich, 
H.R.; Arnold, G.W. Geochimica et Cosmochimica Acta (USA), 
52(12): 2795-2807 (Dec 1988). DOE Contract AC04-76DP00789. 
The reaction of feldspar with an aqueous solution is examined 
by complementing dissolution rate measurements with analysis of 
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mineral surface chemistry. Rates of feldspar dissolution were mea- 
sured in H2O-HC!i and D20-DCI solutions. These measurements 
were combined with elastic recoil detection (ERD) analysis of hy- 
drogen isotope concentration, and Rutherford backscattering 
analysis (RBS) of silicon, aluminum and calcium concentrations 
near the surface of the mineral. Dissolution rates of labradorite 
feldspar in H2O-HC! solutions (pH = 1.7) are 33% more rapid than 
in D20-DCI mixtures (pD = 1.7). The depth of penetration and in- 
ventory of hydrogen in the feldspar is a strong function of solution 
pH, temperature, and reaction time. Hydrogen infiltrates the 
feldspar more extensively from an acidic solution than from a basic 
solution, and complete isotopic exchange between the hydration 
layer and water proceeds in time on the order of hours. The hy- 
drolysis of bridging Si-O-Al bonds by reaction with a strongly acidic 
solution for several hundreds of hours progresses to depths of sev- 
eral hundreds of Angstroms into the mineral. Calcium is also 
removed from the mineral to this depth during reaction with an 
acidic solution. The composition of the reacted surface, however, 
cannot be explained solely on the basis of ion exchange or depoly- 
merization reactions. The data suggest that the silicon-rich surface 
of feldspar continually repolymerizes during reaction, and that this 
repolymerization eliminates hydrogen from the hydration layer. 
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18159 (INIS-mf-11583) Israel Physical Society 1989 annual 
meeting: Program and abstracts. Bull. Isr. Phys. Soc. Israel 
Physical Society, Jerusalem (israel); Bar-lian Univ., Ramat-Gan 
(Israel). Dept. of Physics. 1989. 160p. (CONF-8904310—: 1989 an- 
nual meeting of the Israel Physical Society, Ramat-Gan (Israel), 17 
Apr 1989). Order Number DE90706025. Available from NTIS (US 
Sales Only), PC AO8/MF A01 - OSTI; INIS. 
individual papers are indexed. 


18160 Rare processes in extensions of the standard model. 
Umasankar, S. Thesis (Ph. D.). 168p. Univ. of Pennsylvania, 
Philadelphia, PA (US) (1988). Available from University Microfilms, 
PO Box 1764, Ann Arbor, MI 48106, Order No.88-24,800. 

In this thesis we consider some processes which are predicted 
to be very rare by the Standard Model (SM). We calculate these in 
some of the extensions of the SM to see if they could be en- 
hanced. First we consider B° = B° mixing in the two Higgs doublet 
model and derive constraints on the mass of the charged scalar 
and its coupling to quarks. Next we analyze the SU(2), x SU(2), 
x U(1) (LR) model without assuming (pseudo) manifest L-R sym- 
metry, to obtain limits on the mass of Wp and its possible mixing 
with W. The limits we get are weaker but the volume of parameter 
space in which they are allowed is very small. Then we calculate 
the rate for lepton flavor violating process K, — ye in SM and LR 
models extended by large Majorana neutrino masses. We find that, 
for most of optimistic values of the parameters, LR model predicts 
a branching ratio that may be detected in the near future. Finally 
we calculate the magnetic dipole moment of the electron neutrino 
in some of the extensions of the SM. Neither the right-handed cur- 
rents nor supersymmetry help in producing a magnetic moment of 
the order of 10-'° yp. 
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18161 (AD-A-213549/9/XAB) Dust bands in the asteroid 
belt. Sykes, M.; Greenberg, R.; Dermott, S.; Nicholson, P.; Burns, 
J. Steward Observatory, Tucson, AZ (USA). 8 Sep 1989. 144p. 
Available from NTIS, PC A07/MF A01. 

The Infrared Astronomical Satellite (IRAS) discovered three 
bands of dust: one above, below, and approximately in the plane 
of the ecliptic. These bands are located in the asteroid belt and are 
believed to arise from collisional activity. Debris from an asteroid 
collision, over time, fills a torus having peaks in particle number 
density near its inner and outer corners, corresponding to the locus 
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of perihelia and aphelia, respectively. As a consequence of this ge- 
ometry, such a swarm should produce two pairs of bands that 
straddle the ecliptic - a perihelion band pair and an aphelion band 
pair (which generally overlap along the line of sight from earth). In- 
deed, processing of the IRAS data now resolves the band structure 
into at least three such band pairs, with indications of several more 
pairs distributed over a large range of ecliptic latitudes. Some of 
these bands appear to be associated with major Hirayama asteroid 
families, while others are not. Possible origins of the observed dust 
bands include: (1) the gradual comminution of the asteroid belts as 
a whole, in which the local dust population is maximum where the 
concentration of asteroids is greatest (e.g. families); (2) one or a 
few large random asteroid collisions enhancing the local population 
of small debris, which in turn is comminuted into dust; and (3) the 
disintegration of one or more large comets. Dust bands are not 
necessarily constant features of the solar system. 


18162 (CONF-900129-10) A drift chamber telescope for 
high-Z particles. Isbert, J. (Louisiana State Univ., Baton Rouge, 
LA (USA)); Crawford, H.J.; Mathis, K.D.; Guzik, T.G.; Mitchell, 
J.W.; Wefel, J.P.; Hof, M.; Neuhaus, J.; Simon, M. Louisiana State 
Univ., Baton Rouge, LA (USA). [1990]. 4p. Sponsored by German 
Research Partnership (Deutsche Forschungsgemeinschaft - DFG); 
U.S. DOE Energy Research: National Aeronautics and Space 
Administration. DOE Contract FG05-84ER40147. From 21. interna- 
tional cosmic ray conference; Adelaide (Australia); 6-19 Jan 1990. 
Order Number DE90006668. Available from NTIS, PC A02/MF 
A01; OSTI; INIS; GPO Dep. 

Drift chambers are one of the position sensing technologies used 
in cosmic ray balloon and satellite experiments with potential appli- 
cation to the next generation of detectors for space flight. A low 
mass TPC type drift chamber, employing 8 distinct drift regions 
within a single gas volume has been built, tested and used at the 
LBL Bevalac. From the drift time X-coordinate, spatial resolutions 
below 100 um are obtained for a variety of heavy ions with se- 
lected trigger modes. The Y-coordinate is determined by pickup 
pads located behind the anode wire, thereby providing both X and 
Y coordinates from the same avalanche. Results from different tim- 
ing schemes, 6-ray effects and the pickup pad resolution are 
presented. 6 refs., 5 figs. 


18163 (CONF-8906234—1) JACEE long duration balloon 
flights. Burnett, T. (Washington Univ., Seattle, WA (USA)); Iwai, J.; 
Lord, J.J.; Strausz, S.; Wilkes, R.J.; Dake, S.; Oda, H.; Miyamura, 
O.; Fuki, M.; Jones, W.V. The JACEE Collaboration. Washington 
Univ., Seattle, WA (USA). [1989]. 4p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract ASO6-88ER40423. From Workshop 
on astrophysics in antarctica; Newark, DE (USA); 8-10 Jun 1989. 
Order Number DE90006008. Available from NTIS, PC A02/MF 
A01; OSTI; INIS; GPO Dep. 

JACEE balloon-borne emulsion chamber detectors are used to 
observe the spectra and interactions of cosmic ray protons and nu- 
clei in the energy range 1-100A TeV. Experience with long duration 
mid-latitude balloon flights and characteristics of the detector sys- 
tem that make it ideal for planned Antarctic balloon flights are 
discussed. 5 refs., 2 figs. 


18164 (CONF-8911161-1) Current and future uses of ac- 
celerators in particle astrophysics. Guzik, T.G. Louisiana State 
Univ., Baton Rouge, LA (USA). [1989]. 9p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG05-84ER40147. From 
Particle astrophysics: NASA cosmic ray program for the 1990's 
and beyond; Greenbelt, MD (USA); 6-8 Nov 1989. Order Number 
DE90006667. Available from NTIS, PC A02/MF AO1; OSTI; INIS; 
GPO Dep. 

Beams of artificially accelerated heavy ions, p, 6, e~ and e* cur- 
rently available at (and planned for) numerous facilities around the 
world are a valuable resource to the Cosmic Ray community. Such 
beams have been used to test detector concepts, calibrate balloon- 
borne and space flight experiments and to measure fundamental 
nuclear physics parameters necessary for the interpretation of Cos- 
mic Ray data. As new experiments are flown the quality and extent 
of Cosmic Ray measurements will continue to improve. It will be 
necessary to increase activity at ground based accelerators in or- 
der to test/calibrate these new instruments and to maintain (or 
possibly improve) our ability to interpret these data. In this area, 
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the newly formed Transport Collaboration, supported by NASA, will 
be providing new nuclear interaction cross section measurements 
for beams with Z < 58 and supporting new instrument calibrations 
at the Lawrence Berkeley Laboratory Bevalac accelerator. 4 figs. 


18165 (DOE/ER/10587-T11) Task C, Particle physics and 
cosmology: Progress report, January 1988—January 1990. 
Turner, M.S. Chicago Univ., IL (USA). Jan 1990. 14p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-80ER10587. 
Order Number DE90006547. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

This report contains brief discussions on the following topics: 
cosmological phase transitions; dark matter; and astrophysical and 
cosmological constraints to particle properties. 22 refs. (LSP) 


18166 (DOE/ER/10774—10) Very high energy gamma ray 
astrophysics: Progress report, May 1, 1989-February 1, 1990. 
Lamb, R.C.; Lewis, D.A. lowa State Univ. of Science and Technol- 
ogy, Ames, IA (USA). Feb 1990. 20p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-80ER10774. Order Number 
DE90006645. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Our scientific goal is to discover and study by means of gamma- 
ray astronomy those regions of the universe where particles are 
accelerated to extreme energies. The atmospheric Cherenkov tech- 
nique provides a unique and potentially sensitive window in the 
region of 10'' to approximately 10'* eV for this purpose. The 
Whipple Observatory Collaboration is currently engaged in the 
development of a Cherenkov camera which has the ultimate capa- 
bility of distinguishing gamma-ray showers from the numerous 
cosmic-ray background showers by imaging the Cherenkov light 
from each shower. We have recently demonstrated the potential of 
the imaging technique with our 18 sigma detection of TeV photons 
from the Crab Nebula using a camera of 10 elements, pixel 
spacing 0.25 degrees. This detection represents a factor of 10 im- 
provement in sensitivity compared to a non-imaging detector. The 
next step in the development of the detector is to obtain a second 
large reflector, similar to the present 10 meter instrument, for 
stereoscopic viewing of showers. This project, named GRANITE, is 
now approved by DOE. With GRANITE it should be possible to 
probe more deeply in space by a factor of 7, and to fully investi- 
gate the possibility of new physics which has been suggested by 
reports of anomalous radiation from Hercules X-1. 18 refs. 


18167 (DOE/ER/13670—1) Soler variability observed 
through changes in solar figure and mean diameter: Progress 
report, June 1, 1989-May 31, 1990. Hill, H.A. Arizona Univ., Tuc- 
son, AZ (USA). Dept. of Physics. 31 Jan 1990. 9p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-87ER13670. Or- 
der Number DE90006600. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

The work performed on solar variability during 1989 at SCLERA 
is reviewed. That portion of the SCLERA research program sup- 
ported by the Department of Energy has been directed toward the 
detection and monitoring of climatically significant solar variability 
by accurate measurement of the variability in solar shape and diam- 
eter. Observations were obtained in 1989 and results from analysis 
of earlier observations obtained. Systematic long term changes in 
the apparent solar diameter and/or radius have been detected and 
these changes were found to strongly correlate with long term 
changes in solar total irradiance. Additional evidence for gravity 
mode coupling has been found which may be important to under- 
standing neutrino and fusion energy production rates in the solar 
core. Each of these findings may be important to anticipating future 
changes in the solar luminosity. Progress has been made in setting 
up an international network based on SCLERA type instruments to 
improve the coverage and quality of the observations. A proposal 
is made for the continuation of support from the Department of En- 
ergy for further studies relevant to solar-variability forecasting. 


18168 (IC—89/176) Ulttrarelativistic envelope solitons in 
electron-positron plasma of the pulsar magnetosphere. Mofiz, 
U.A. International Centre for Theoretical Physics, Trieste (Italy). 
Aug 1989. 11p. Order Number DE90613289. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 





The non-linear propagation of intense electromagnetic radiation 
in pulsar magnetosphere is investigated. The radiation is consid- 
ered to be a circularly polarized electromagnetic wave, in whose 
field electron and positron acquire ultrarelativistic velocities. The 
non-linear frequency shift due to the wave plasma interaction is 
found to cause the wave localization and it produces a new kind of 
envelope soliton, which in coupling with the ambient magnetic field 
generates intense ambipolar field along the magnetic lines. (au- 
thor). 9 refs. 


18169 (IC—89/218) A mechanism for the formation of 
knots, kinks and discontinuous events in the plasma tail of 
comets. Wang Shui. International Centre for Theoretical Physics, 
Trieste (Italy). Aug 1989. 28p. Order Number DE90613285. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

In this paper, we investigate the growth rates and eigenmodes of 
the streaming sausage, kink and tearing instabilities in the plasma 
tail of comets. The results show that both the sausage and kink 
modes can be excited by the sheared plasma flow, which is low at 
the centre of the plasma sheet and high on the two sides of the 
plasma sheet. The streaming sausage mode grows faster than the 
streaming kink mode when beta, <1.5. When beta, >1.5, the 
streaming kink instability has a higher growth rate. The instability 
condition for both the streaming sausage and kink modes is found 
to be V_ > or approx. 1.2 Va,. Here beta, is the ratio between the 
plasma and magnetic pressures, Va, the Alfven velocity and V_ 
the plasma flow velocity in the lobes of the cometary tail. In the 
presence of a finite resistivity, the streaming sausage mode 
evolves into the streaming tearing mode, which leads to the forma- 
tion of magnetic islands. We suggest that some of the knots, kinks 
and disconnection events observed in the plasma tail of comets 
may be associated with the streaming sausage, kink and tearing 
instabilities, respectively. (author). 34 refs, 7 figs. 


18170 (IC—89/223) Higher-order superciustering in the Os- 
triker explosion scenario |. Three-point correlation tunctions of 
clusters in the constant and power-law models. Jing Yipeng. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Aug 1989. 
40p. Order Number DE90613365. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

We study the three-point correlation functions rho(r, u, v) of clus- 
ters in the two types of explosion models by numerical simulations. 
The clusters are identified as the "knots” where three shells inter- 
sect. The shells are assumed to have the constant radii (the 
constant models) or have the power law radius distributions (the 
power law models). In both kinds of models, we find that rho can 
be approximately expressed by the scaling form: rho = Q(xi;Xi2 + 
XioXig + Xigxi,), and Q is about 1/ which are consistent with the ob- 
servations. More detailed studies of r-, u- and v-dependences of Q 
show that Q remains constant in the constant models. In the 
power-law models, Q is independent of the shape parameters u 
and v, while it has some moderate r-dependences (variations with r 
about a factor of 1 or 2). (author). 27 refs, 9 figs. 


18171 (IC—89/230) Neutrino emissivity of strange quark 
matter. Goyal, A. (International Centre for Theoretical Physics, Tri- 
este (Italy)); Amand, J.D. Intemational Centre for Theoretical 
Physics, Trieste (Italy). Sep 1989. 12p. Order Number 
DE90613290. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

We study the neutrino emissivity of three flavour degenerate 
‘strange matter’ by using thermodynamic potential calculated to 
second order in alpha, and by solving the Gellmann-Low equation 
for the screened charge alpha. No reduction in the emissivity at 
higher densities is found. (author). 11 refs, 1 fig., 1 tab. 


18172 (IC—89/233) On the creation of gravitational wave by 
photon in external electromagnetic field. Hoang Ngoc Long (In- 
ternational Centre for Theoretical Physics, Trieste (Italy)); Le Khac 
Huong. International Centre for Theoretical Physics, Trieste (Italy). 
Aug 1989. 12p. Order Number DE90613366. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The creation of the gravitational wave by the photon in an elec- 
tromagnetic field is considered. We show that when the momentum 
of the photon is perpendicular to the field, the probability of the 
gravitational wave creation is largest in the direction of the motion 


64 PHYSICS | 
6401 Astrophysics and Cosmology 


of the photon. A numerical evaluation shows that the probability of 
creation in the direction mentioned is much larger than that in the 
direction considered, namely in the direction perpendicular to the 
photon momentum and may have the observable value in the 
present technical conditions. (author). 10 refs. 


18173 (IC—89/234) Horizon problem in cosmological mod- 
els with non zero. Dabrowski, M.P. (international Centre for 
Theoretical Physics, Trieste (Italy)); Stelmach, J.; Byrka, R. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Aug 1989. 24p. 
Order Number DE90613367. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

The influence of the small cosmological constant on the angle 
under which we observe today the particle horizon corresponding 
to the last scattering epoch is investigated. Numerical calculations 
are performed as well for the recombination epoch (Z_ = 1300) as 
for the model in which the last scattering of photons took place 
more recently (5 < Zg < 15) due to reheating. It is shown that 
even the small admissible Lambda-term may change this angle re- 
markably (up to 50%) depending on the density of the matter. 
Moreover, the positive cosmological constant lowers the angle 
while the negative one enlarges it. In models with reheating the 
values of redshifts for which the horizon problem may be solved 
are found. The surface of the last scattering in these models is 
also calculated. Numerical vaiues of all integrals appearing in the 
paper are found using elliptic functions. (author). 14 refs, 3 figs. 


18174 (INIS-BR-1786) A CP violetion model of cosmolog+- 
cal origin. Truppel, W.L. Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica. 1987. 67p. (In Portuguese). Order Number DE90613368. 
Available from NTIS (US Sales Only), PC A04/MF A01 - OSTI; 
INIS. 

It's presented a model of spontaneous violation of the CP sym- 
metry whose mechanism of symmetry breaking is of cosmological 
nature. The main feature is the conformal coupling of the field of a 
lambdaphi* theory with a background gravitational field. We show 
that, for the open Friedmann model of the universe, the reason of 
the critical temperaTure for the symmetry restoration to the equilib- 
rium temperature of the universe rrmains constant, so that either 
the symmetry breaking never happened or, if happened, it can’t be 
reverted by means of thermal effects. Upon coupling the boson to 
a fermion, this symmetry breaking id related to the CP 
non-conservation in two distinct ways: violating the P and T sym- 
metries, and violating the C and T symmetries. (author). 


18175 (INIS-mf-11574, pp. 48-49) Cosmic induced radioac- 
tivity in the meteorite "Trebbin’. Niese, S. (Zentralinstitut fuer 
Kernforschung, Rossendorf (German Democratic Republic)); Hel- 
big, W. Bergakademie, Freiberg (German Democratic Republic). 
1989. (CONF-8809444-: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). In Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC A06/MF 
A01 - OSTI; INIS. 

Published in summary form only. STONE METEORITES/ 
radioactivity; ALUMINIUM 26; GAMMA SPECTROSCOPY; MAN- 
GANESE 54; SODIUM 22; RADIOACTIVITY; VANADIUM 48 


18176 (INIS-mf-1 1574, pp. 50) Reaction of Bi with mesons 
from the cosmic radiation. Loos, G. (Zentralinstitut fuer Kern- 
forschung, Rossendorf (German Democratic Republic)); Eichler, B. 
Bergakademie, Freiberg (German Democratic Republic). 1989. (in 
German). (CONF-8809444-: Freiberg isotope colloquium, Freiberg 
(German Democratic Republic), 6-10 Sep 1988). in Synopses of 
the Freiberg 1988 isotope colloquium. Order Number 
DE90615634. Available from NTIS (US Sales Only), PC A06/MF 
A01 - OSTI; INIS. 

Published in summary form only. BISMUTH/cosmic radiation; 
BISMUTH; BISMUTH 207; MESONS 


18177 (INIS-mf-11583, pp. 1.2) Wide-field imaging in the 
UV with the Israeli satellite. Brosch, N. (Tel Aviv Univ. (Israel). 
Wise Observatory). Israel Physical Society, Jerusalem (israel); 
Bar-llan Univ., Ramat-Gan (Israel). Dept. of Physics. 1989. (CONF- 
8904310-: 1989 annual meeting of the Israel Physical Society, 
Ramat-Gan (Israel), 17 Apr 1989). In Israel Physical Society 1989 
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annual meeting: Program and abstracts. Order Number 
DE90706025. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS 

Abstract only. TELESCOPES/ultraviolet radiation; ASTRO- 
PHYSICS; IMAGES; ISRAEL; OPTICAL SYSTEMS; SATELLITES; 
TELESCOPES 


18178 (KEK-PR-89-1, pp. 50-56) Quantum effects on gravi- 
tational collapse and astrophysical observations. Tomozawa, 
Yukio (Michigan Univ., Ann Arbor, MI (USA). Randall Lab. of 
Physics). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). 1989. (CONF-8810465—: 3. workshop on elementary- 
particle picture of the universe, Fujiyoshida (Japan), 17-19 Oct 
1988). In Proceedings of the third workshop on elemeniary-particle 
picture of the universe. Order Number DE90741370. Available 
from NTIS (US Sales Only), PC A13/MF A01. 

The solution of the quantum Einstein equation indicates that the 
gravitational potential is repulsive at short distances. As a result, 
the gravitational collapse of a massive object leads to a bounce 
back motion - and an oscillation which may be called a black hole 
oscillation. Experimental evidence for black hole oscillation is 
sought in various astrophysical observations, such as quasars/ 
active galactic nuclei, supernovae, dark matter, high energy cosmic 
rays and gravitational wave detection. The application of this 
concept to quasars/active galactic nuclei leads to a natural under- 
standing of variability of x-ray luminosity. A crucial test of black hole 
oscillation may be provided by the detection of the gravitational 
wave from an asymmetric collapse of a massive object. (author). 


18179 (KEK-PR-89-1, pp. 71-83) High energy gamma ray 
telescope using a cargo airplane. Enomoto, R. (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)); Chiba, J.; Iwai, M. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
1989. (CONF-8810465-: 3. workshop on elementary-particle pic- 
ture of the universe, Fujiyoshida (Japan), 17-19 Oct 1988). In 
Proceedings of the third workshop on elementary-particle picture of 
the universe. Order Number DE90741370. Available from NTIS 
(US Sales Only), PC A13/MF A01. 

A new method to measure high energy gamma rays from astro- 
nomical objects is presented. In this method, we use commercial 
cargo airplanes to get the altitude near the air shower maximum. 
Gamma rays with the energy greater than 100 GeV can be de- 
tected by the lead-glass based detector. Directions of gamma rays 
are determined by those of the secondary electrons (positrons) in 
the showers. The angular resolution obtained by this method is 
considered to be better than 1 degree. The detector is sensitive to 
the gamma ray point sources. (author). 


18180 (KEK-PR-89-1, pp. 104-120) Observations of high 
energy phenomena in solar flares. Yoshimori, Masato (Rikkyo 
Univ., Tokyo (Japan). Dept. of Physics). National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan). 1989. (CONF-8810465—: 
3. workshop on elementary-particile picture of the universe, Fu- 
jiyoshida (Japan), 17-19 Oct 1988). In Proceedings of the third 
workshop on elementary-particle picture of the universe. Order 
Number DE90741370. Available from NTIS (US Sales Only), PC 
A13/MF A01. 

Electrons and ions are accelerated to high energies in solar 
flares. The energetic electrons produce hard X-ray and gamma-ray 
continuum emissions through bremsstrahlung and microwave emis- 
sion through synchrotron radiation. The protons produce 
gamma-ray line, neutron and pi°- decay gamma-ray emissions 
through various nuclear interactions. The accelerated electrons and 
ions partly escape into interplanetary space and are directly ob- 
served as solar energetic particles by spacecrafts. The hard X-ray, 
microwave and interplanetary energetic electron observations pro- 
vide diagnostics for the electron acceleration, while the gamma-ray 
line, neutron, pi°- decay gamma-ray and interplanetary energetic 
ion observations provide diagnostic for the ion acceleration. The 
present state of these observations are described in connection 
with the particle acceleration process. (author) 50 refs. 


18181 (KEK-PR-89-1, pp. 121-134) Observation of solar 
neutrinos in KAMIOKANDE-II. Hirata, K.S. (Tokyo Univ., Tanashi 
(Japan). Inst. for Cosmic Ray Research); Kajita, T.; Kifune, T. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
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1989. (CONF-8810465—: 3. workshop on elementary-particle pic- 
ture of the universe, Fujiyoshida (Japan), 17-19 Oct 1988). In 
Proceedings of the third workshop on elementary-particle picture of 
the universe. Order Number DE90741370. Available from NTIS 
(US Sales Only), PC A13/MF A01. 

Solar-®B-neutrinos were observed in the Kamiokande-I| detector. 
The preliminary result of the observed flux is 46% of the best esti- 
mate of the standard solar model (approx 30% 1sigma error). This 
result is based on 450 days’ data starting from January 1987 to 
May 1988 with electron threshold energy of 9.3 MeV. (author). 


18182 (KEK-PR-89-1, pp. 135-148) Search for ‘solar-flare 
neutrino’ events in KAMIOKANDE. Hirata, K.S. (Tokyo Univ., 
Tanashi (Japan). Inst. for Cosmic Ray Research); Kajita, T.; Ki- 
hara, K. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). 198°. (CONF-8810465-: 3. workshop on elementary- 
particle picture of the universe, Fujiyoshida (Japan), 17-19 Oct 
1988). In Proceedings of the third workshop on elementary-particle 
picture of the universe. Order Number DE90741370. Available 
from NTIS (US Sales Only), PC A13/MF A01. 

A search has been made for the correlation between large solar 
flares and neutrino events observed in the KAMIOKANDE detector 
for the period of July 1983 approx July 1988. No significant neu- 
trino signal was found at the time of a solar flare, giving a limit on 
the time-integrated 'solar-flare nue’ flux < 3.7 x 107 (2.5 x 10%) 
cm~* per flare at 90% confidence level for Enu = 100 (50) MeV. 
These limits are 2000 (60) times smaller than the value required 
for neutrinos with those energies to account for the excess signal 
in the °’Cl solar neutrino experiment at some of the corresponding 
solar flare times. (author). 


18183 (KEK-PR-89-1, pp. 163-177) Physics with the Super- 


Kamiokande detector. Kajita, T. (Tokyo Univ., Tanashi (Japan). 
Inst. for Cosmic Ray Research). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). 1989. (CONF-8810465-: 3. 
workshop on elementary-particle picture of the universe, Fu- 
jiyoshida (Japan), 17-19 Oct 1988). In Proceedings of the third 


workshop on elementary-particie picture of the universe. Order 
Number DE90741370. Available from NTIS (US Sales Only), PC 
A13/MF A01. 

Possible physics with the Super-Kamiokande detector are de- 
scribed based on the results from Kamiokande-ll. Among various 
possibilities, supernova neutrinos, ®B solar neutrinos, nucleon de- 
cay and atmospheric neutrinos are described. (author). 


18184 (KEK-PR-89-1, pp. 178-192) Current status of the 
DUMAND project. Matsuno, Shigenobu (Hawaii DUMAND Center, 
Honolulu, Hi (USA)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). 1989. (CONF-8810465—: 3. workshop on 
elementary-particle picture of the universe, Fujiyoshida (Japan), 17- 
19 Oct 1988). In Proceedings of the third workshop on 
elementary-particile picture of the universe. Order Number 
DE90741370. Available from NTIS (US Sales Only), PC A13/MF 
A01. 

The DUMAND project is aiming to build a huge Cerenkov detec- 
tor capable of detecting astronomical neutrino sources by means of 
detecting muons in the deep ocean. It has been proposed to DOE 
in the US and other agencies in Japan and Europe, that an octag- 
onal array should be built as a next stage of the DUMAND project. 
If approved, this will be the first high energy astronomical neutrino 
detector in the world. The deep ocean environment and the feasi- 
bility of the DUMAND project have been examined extensively. 
Cosmic ray muons were successfully detected in the ocean at 
depths from 2000 m to 4000 m. The results of these studies show 
that there are no outstanding problems for building the DUMAND 
array in the deep ocean, and it is possible to reconstruct muon tra- 
jectories from the data of Cerenkov light generated by muons in 
the deep ocean environment. It is expected that this 150,000m? sr 
array will detect high energy astronomical neutrino point sources in 
early-90's. (author). 


18185 (KEK-PR-89-1, pp. 193-204) Akeno Giant Air Shower 
Array. Teshima, M. (Tokyo Inst. of Tech. (Japan). Dept. of 
Physics). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). 1989. (CONF-8810465-: 3. workshop on elementary- 
particle picture of the universe, Fujiyoshida (Japan), 17-19 Oct 





1988). In Proceedings of the third workshop on elementary-particle 
picture of the universe. Order Number DE90741370. Available 
from NTIS (US Sales Only), PC A13/MF A01. 

The construction of Akeno Giant Air Shower Array has been un- 
der construction since 1987. 111 scintillation detectors and 30 
muon detectors will be installed in 100km* area, and the full opera- 
tion with all detectors will begin in 1990. This array is sensitive to 
cosmic ray showers with prenary energy above 10'’eV. To achieve 
the exposure of 1000km*“yr or more, the operation will be contin- 


ued at least for 10 years. The physical aim of AGASA project is to 
clarify the origin and the nature of propagation of ultra high energy 
cosmic rays. The one subset of detectors of AGASA, Akeno 20km? 
array, has been in operation since the end of 1984. The results of 
a study of the energy spectrum and the arrival direction distribu- 
tion, using the data from the 20km? array, are presented. (author). 


18186 (KEK-PR-89-1, pp. 205-219) Dark matter and the ori- 
gin of large-scale structure in the universe. Suto, Yasushi 
(Ibaraki Univ., Mito (Japan). Dept. of Physics). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). 1989. (CONF- 
8810465-: 3. workshop on elementary-particle picture of the 
universe, Fujiyoshida (Japan), 17-19 Oct 1988). In Proceedings of 
the third workshop on elementary-particle picture of the universe. 
Order Number DE90741370. Available from NTIS (US Sales Only), 
PC A13/MF A01. 

Recent studies on gravitational nonlinear clustering, especially 
using computer simulations, are revealing the origin of large-scale 
structure in the present universe. In this talk, | will review our 
present understanding of the formation and evolution of cosmic 
structures. (author). 


18187 (KEK-PR-89-1, pp. 234-245) Introduction to cosmic 
strings. Kawasaki, Masahiro (Tohoku Univ., Sendai (Japan). Dept. 
of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). 1989. (CONF-8810465-: 3. workshop on 
elementary-particle picture of the universe, Fujiyoshida (Japan), 17- 
18 Oct 1988). In Proceedings of the third workshop on 
elementary-particle picture of the universe. Order Number 
DE90741370. Available from NTIS (US Sales Only), PC A13/MF 
A01. 

A scenario for galaxy formation by cosmic string is reviewed. In 
particular, attention is paid to the recently performed simulation for 
the evolution of cosmic string network. If this simulation is correct, 
the string scenario is stringently constrained by the consideration of 
the nucleosynthesis and the pulsar timing. (author). 


18188 (KEK-PR-89-1, pp. 246-252) Seven mysteries in 
supernova 1987A. Nakamura, Takashi (National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). 1989. (CONF-8810465-: 
3. workshop on elementary-particle picture of the universe, Fu- 
jlyoshida (Japan), 17-19 Oct 1988). In Proceedings of the third 
workshop on elementary-particle picture of the universe. Order 
Number DE90741370. Available from NTIS (US Sales Only), PC 
A13/MF A01. 

The recent supernova SN1987A in Large Magellanic Cloud gives 
us an unique opportunity to study the gravitational collapse of the 
core of the massive stars !eading to the formation of a neutron star 
and a black hole. Up to now many observations by from radio to 
gamma-ray, neutrinos and gravitational waves have been done. 
Some of the observational results are very easy to understand us- 
ing a standard theory. However there are also some results which 
are rather hard to understand from a standard point of view. Since 
usual supernova are much further than SN1987A, there is a possi- 
bility that these incomprehensible results are not unusual 
characteristics of SN1987A but common ones of supernovae in 
general. Here | point out seven mysteries in SN1987A and will dis- 
cuss possible solutions to these mysteries. (author). 


18189 (LA-UR-90-138) Soft x-ray emission from classical 
novae in outburst. Starrfield, S. (Los Alamos National Lab., NM 
(USA)); Truran, J.W.; Sparks, W.M.; Krautter, J.; MacDonald, J. 
Los Alamos National Lab., NM (USA). [1989]. 4p. Sponsored by 
U.S. DOE Management & Administration; National Aeronautics and 
Space Administration; National Science Foundation. DOE Contract 
W-7405-ENG-36. Grant AST85-16173;AST88-18215;AST86-11500. 
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(CONF-8906225-—2: Physics of classical novae: IAU colloquium no. 
122, Madrid (Spain), 27-30 Jun 1989). Order Number DE90006480. 
Available from NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 

Theoretical modeling of novae in outburst predicts that they 
should be active emitters of radiation at soft x-ray wavelengths 
twice during their outburst. The first time occurs very early in the 
outburst when only a very sensitive all sky survey will be able to 
detect them. This period lasts only a few hours for the very fastest 
novae. They again become bright in x-rays late in the outburst 
when the remnant object becomes very hot and is still luminous. 
Both simulations and observations show that novae can remain 
very hot for months to years. It is important to observe them at 
these late times because a measurement both of the flux and tem- 
perature can provide information about the mass of the white 
dwarf, the turn-off time scale, and the energy budget of the out- 
burst. 8 refs., 2 figs. 


18190 (N-90-10796) Solar X-ray Astronomy Sounding 
Rocket Program. Moses, J.D. American Science and Engineering, 
Inc., Cambridge, MA (USA). Aug 1989. 335p. (NASA-CR-— 
183447;NAS—1 .26:183447;ASE-5568). Available from NTIS, PC 
A15/MF A01. 

Several broad objectives were pursued by the development and 
flight of the High Resolution Soft X-Ray Imaging Sounding Rocket 
Payload, followed by the analysis of the resulting data and by com- 
parison with both ground based and space based observations 
from other investigators. The scientific objectives were: to study 
the thermal equilibrium of active region loop systems by analyzing 
the X-ray observations to determine electron temperatures, densi- 
ties, and pressures; by recording the changes in the large scale 
coronal structures from the maximum and descending phases of 
Cycle 21 to the ascending phase of Cycle 22; and to extend the 
study of small scale coronal structures through the minimum of Cy- 
cle 21 with new emphasis on correlative observations. 


18191 (N-90-10796, pp. 8) The correspondence between 
small-scale coronal structures and the evolving solar mag- 
netic field. Webb, D.F. (American Science and Engineering, Inc., 
Cambridge, MA (USA)); Moses, J.D. British Non-Ferrous Metals 
Research Association, London (UK). Aug 1989. (NASA-CR- 
183447 ;NAS—1 .26:183447;ASE-5568). In Solar X-ray Astronomy 
Sounding Rocket Program. Available from NTIS, PC A15/MF A01. 

Solar coronal bright points, first identified in soft X-rays as X-ray 
Bright Points (XBPs), are compact, short lived and associated with 
small bipolar magnetic flux. Contradictory studies have suggested 
that XBPs are either a primary signature of the emerging flux spec- 
trum of the quiet Sun, or that they are representative of the 
disappearance of pre-existing flux. Results are presented using co- 
ordinated data obtained during recent X-ray sounding rocket flights 
on 15 August and 11 December 1987 to determine the correspon- 
dence of XBPs with time-series, ground based observations of 
evolving bipolar magnetic structures, He-| dark points, and the net- 
work. The results are consistent with the view that coronal bright 
points are more likely to be associated with the annihilation of pre- 
existing flux than with emerging flux. 


18192 (N-90-10796, pp. 12) The observation of possible re- 
connection events in the boundary changes of solar coronal 
holes. Kahler, S.W. (American Science and Engineering, Inc., 
Cambridge, MA (USA)); Moses, J.D. American Science and 
Engineering, Inc., Cambridge, MA (USA). Aug 1989. (NASA-CR- 
183447 ;NAS—1 .26:183447;ASE-5568). In Solar X-ray Astronomy 
Sounding Rocket Program. Available from NTIS, PC A15/MF A01. 

Coronal holes are large scale regions of magnetically open fields 
which are easily observed in solar soft X-ray images. The bound- 
aries of coronal holes are separatrices between large scale regions 
of open and closed magnetic fields where one might expect to ob- 
serve evidence of solar magnetic reconnection. Previous studies by 
Nolte and colleagues using Skylab X-ray images established that 
large scale (greater than or equal to 9 x 10(4) km) changes in coro- 
nal hole boundaries were due to coronal processes, i.e., magnetic 
reconnection, rather than to photospheric motions. Those studies 
were limited to time scales of about one day, and no conclusion 
could be drawn about the size and time scales of the reconnection 
process at hole boundaries. Sequences of appropriate Skylab X-ray 
images were used with a time resolution of about 90 min during 
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times of the central meridian passages of the coronal hole labelled 
Coronal Hole 1 to search for hole boundary changes which can 
yield the spatial and temporal scales of coronal magnetic recon- 
nection. It was found that 29 of 32 observed boundary changes 
could be associated with bright points. The appearance of the 
bright point may be the signature of reconnection between small 
scale and large scale magnetic fields. The observed boundary 
changes contributed to the quasi-rigid rotation of Coronal Hole 1. 


18193 (N-90-10796, pp. 8) X-ray bright points and He | 
lambda 10830 dark points. Golub, L. (Emmanuel Coll., Boston, 
MA (USA)); Harvey, K.L.; Herant, M.; Webb, D.F. American Sci- 
ence and Engineering, Inc., Cambridge, MA (USA). Aug 1989. 
(NASA-CR-1 83447 ;NAS—1.26:183447;ASE-5568). In Solar X-ray 
Astronomy Sounding Rocket Program. Available from NTIS, PC 
A15/MF A01. 

Using near-simultaneous full disk Solar X-ray images and He | 
10830 lambda, spectroheliograms from three recent rocket flights, 
dark points identified on the He | maps were compared with X-ray 
bright points identified on the X-ray images. It was found that for 
the largest and most obvious features there is a strong correlation: 
most He | dark points correspond to X-ray bright points. However, 
about 2/3 of the X-ray bright points were not identified on the basis 
of the helium data alone. Once an X-ray feature is identified it is al- 
most always possible to find an underlying dark patch of enhanced 
He | absorption which, however, would not a priori have been se- 
lected as a dark point. Therefore, the He | dark points, using 
current selection criteria, cannot be used as a one-to-one proxy for 
the X-ray data. He | dark points do, however, identify the locations 


of the stronger X-ray bright points. 


18194 (N-90-10796, pp. 14) Advances in photographic X- 
ray imaging for solar astronomy. Moses, J.D. (Brandeis Univ., 
Waltham, MA (USA)); Schueller, R.; Waljeski, K.; Davis, J.M. 
American Science and Engineering, Inc., Cambridge, MA (USA). 
Aug 1989. (NASA-CR-183447;NAS—1 .26:183447;ASE-5568). In 
Solar X-ray Astronomy Sounding Rocket Program. Available from 
NTIS, PC A15/MF A01. 

The technique of obtaining quantitative data from high resolution 
soft X-ray photographic images produced by grazing incidence op- 
tics was successfully developed to a high degree during the Solar 
Research Sounding Rocket Program and the S-054 X-Ray Spec- 
trographic Telescope Experiment Program on Skylab. Continued 
use of soft X-ray photographic imaging in sounding rocket flights of 
the High Resolution Solar Soft X-Ray Imaging Payload has 
provided opportunities to further develop these techniques. The de- 
velopments discussed include: (1) The calibration and use of an 
inexpensive, commercially available microprocessor controlled drum 
type film processor for photometric film development; (2) The use 
of Kodak Technical Pan 2415 film and Kodak SO-253 High Speed 
Holographic film for improved resolution; and (3) The application of 
a technique described by Cook, Ewing, and Sutton for determining 
the film characteristics curves from density histograms of the flight 
film. Although the superior sensitivity, noise level, and linearity of 
microchannel plate and CCD detectors attracts the development ef- 
forts of many groups working in soft X-ray imaging, the high spatial 
resolution and dynamic range as well as the reliability and ease of 
application of photographic media assures the continued use of 
these techniques in solar X-ray astronomy observations. 


18195 (N-90-10807) Automatic classification of spectra 
from the Infrared Astronomical Satellite (IRAS). Cheeseman, P.; 
Stutz, J.; Self, M.; Taylor, W.; Goebel, J.; Volk, K.; Walker, H. Na- 
tional Aeronautics and Space Administration, Moffett Field, CA 
(USA). Ames Research Center. Mar 1989. 595p. (NASA-RP- 
1217;NAS—1.61:1217). Available from NTIS, PC A25/MF A01. 

A new classification of Infrared spectra collected by the Infrared 
Astronomical Satellite (IRAS) is presented. The spectral classes 
were discovered automatically by a program called Auto Class 2. 
This program is a method for discovering (inducing) classes from a 
data base, utilizing a Bayesian probability approach. These classes 
can be used to give insight into the patterns that occur in the par- 
ticular domain, in this case, infrared astronomical spectroscopy. 
The classified spectra are the entire Low Resolution Spectra (LRS) 
Atlas of 5,425 sources. There are seventy-seven classes in this 
classification and these in turn were meta-classified to produce 


nine meta-classes. The classification is presented as spectral plots, 
IRAS color-color plots, galactic distribution plots and class com- 
mentaries. Cross-reference tables, listing the sources by IRAS 
name and by Auto Class class, are also given. These classes 
show some of the well known classes, such as the black-body 
class, and silicate emission classes, but many other classes were 
unsuspected, while others show important subtle differences within 
the well known classes. 


18196 (N-90-10809) Astrophysical and cosmological con- 
straints to neutrino properties. Kolb, E.W.; Schramm, D.N.; 
Turner, M.S. Fermi National Accelerator Lab., Batavia, IL (USA). 
Mar 1989. 37p. (NASA-CR-—185031;NAS—1.26:185031;FERMILAB- 
PUB-—89/97-A). Available from NTIS, PC A03/MF A01. 

The astrophysical and cosmological constraints on neutrino prop- 
erties (masses, lifetimes, numbers of flavors, etc.) are reviewed. 
The freeze out of neutrinos in the early Universe are discussed 
and then the cosmological limits on masses for stable neutrinos 
are derived. The freeze out argument coupled with observational 
limits is then used to constrain decaying neutrinos as well. The lim- 
its to neutrino properties which follow from SN1987A are then 
reviewed. The constraint from the big bang nucleosynthesis on the 
number of neutrino flavors is also considered. Astrophysical 
constraints on neutrino-mixing as well as future observations of rel- 
evance to neutrino physics are briefly discussed. 


18197 (N-90-10815) Laboratory measurements of mi- 
crowave and millimeter-wave properties of planetary 
atmospheric constituents. Steffes, P.G. Georgia Inst. of Tech., 
Atlanta, GA (USA). 1989. 22p. (NASA-CR-185914;NAS— 
1.26:185914;CONF-8910341-—: 1. international conference on 
laboratory research flor planetary atmospheres, Bowie, MD (USA), 
25 Oct 1989). Available from NTIS, PC AO3/MF A01. 

Accurate data on microwave and millimeter-wave properties of 
potential planetary atmospheric constituents is critical for the 
proper interpretation of radio occultation measurements, and of ra- 
dio astronomical observations of both continuum and spectral line 
emissions. Such data is also needed to correct for atmospheric ef- 
fects on radar studies of surface reflectivity. Since the refractive 
and absorptive properties of atmospheric constituents often vary 
drastically from theoretically-predicted profiles, especially under the 
extreme conditions characteristic of the planetary atmosphere, lab- 
oratory measurements under simulated planetary conditions are 
required. This paper reviews the instrumentation and techniques 
used for laboratory measurement of the refractivity and absorptivity 
of atmospheric constituents at wavelengths longward of 1 mm, un- 
der simulated planetary conditions (temperature, pressure, and 
broadening gases). Techniques for measuring both gases and con- 
densates are considered. Also reviewed are the relative accuracies 
of the various techniques. Laboratory measurements are reviewed 
which have already been made, and additional measurements 
which are needed for interpretation of data from Venus and the 
outer planets, are highlighted. 


18198 (N-90-11661) UV observations of NGC 205. Final re- 
port. Wilcots, E.M.; Hodge, P.W.; Eskridge, P.B.; Boehm-Vitense, 
E.; Bertola, F. Washington Univ., Seattle, WA (USA). Nov 1989. 
19p. (NASA-CR-185975;NAS—1.26:185975). Availabie from NTIS, 
PC A03/MF A01. 

Low resolution IUE observations of the dwarf elliptical galaxy 
NGC 205 show that the UV spectral energy distribution (SED) of 
the galaxy is relatively flat. Spectra centered on the nucleus and 
on a region north of the nucleus show evidence of recent bursts of 
star formation which contribute strongly to the UV spectral energy 
distribution. The UV spectra was fit with a composite spectrum 
based on a Miller-Scalo initial mass function, an underlying older 
population (modelled using the UV spectrum of 47 Tuc), and an 
extinction based on a SMC-like extinction cure. This fit implies that 
the total mass of young stars (with M equal to or greater than 1 so- 
lar mass) in the galaxy is approx. 7x10(5) solar mass, which can 
be compared to the total mass of globular cluster like stars in the 
galaxy of approx. 8x10(7) solar mass. 


18199 (N-90-11689) Gamma radiation background mee- 
surements from Spacelab 2. Annual report. Paciesas, W-S.; 
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Gregory, J.C.; Fishman, G.J. National Aeronautics and Space Ad- 
ministration, Huntsville, AL (USA). George C. Marshall Space Flight 
Center. 1988. 10p. (NASA-CR-—183782;NAS—1 .26:183782). Avail- 
able from NTIS, PC A02/MF A01. 

A Nuclear Radiation Monitor incorporating a Nal(TI) scintillation 
detector was flown as part of the verification flight instrumentation 
on the Spacelab 2 mission, July 29 to August 6, 1985. Gamma-ray 
spectra were measured with better than 20 s resolution throughout 
most of the mission in the energy range 0.1 to 30 MeV. Knowledge 
of the decay characteristics and the geomagnetic dependence of 
the counting rates enable measurement of the various components 
of the Spacelab gamma-ray background: prompt secondary radia- 
tion, Earth albedo, and delayed induced radioactivity. The status of 
the data analysis and present relevant examples of typical back- 
ground behavior are covered. 


18200 (SLAC-328, pp. 327-340) Toward observational neu- 
trino astrophysics. Koshiba, M. (Univ. of Tokyo (Japan)). Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Jan 1988. 
(CONF-870821—: SLAC summer institute on particle physics: look- 
ing beyond the Z, Stanford, CA (USA), 10-21 Aug 1987). In 
Looking beyond the Z: Proceedings. Order Number DE88011870. 
Available from NTIS, PC A04/MF A01. 

It is true that: (1) The first observation of the neutrino burst from 
the supernova SN1987a by Kamiokande-ll which was immediately 
confirmed by IBM; and (2) the first real-time, directional, and spec- 
tral observation of solar ®B neutrinos also by Kamiokande-li could 
perhaps be considered as signalling the birth of observational as- 
trophysics. The field, however, is still in its infancy and is crying out 
for tender loving care. Namely, while the construction of astronomy 
requires the time and the direction of the signal and that of astro- 
physics requires, in addition to the spectral information, the 
observations of (1) could not give the directional information and 
the results of both (1) and (2) are still suffering from the meager 
statistics. How do we remedy this situation to let this new born sci- 
ence of observational neutrino astrophysics grow healthy. This is 
what the author addresses in this talk. 15 refs., 8 figs. 


18201 (SLAC-—328, pp. 341-353) Particle physics and SN 
1987A. Schramm, D.N. (Univ. of Chicago, IL (USA)). Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (USA). Jan 1988. 
(CONF-870821-—: SLAC summer institute on particle physics: look- 
ing beyond the Z, Stanford, CA (USA), 10-21 Aug 1987). In 
Looking beyond the Z: Proceedings. Order Number DE88011870. 
Available from NTIS, PC A04/MF A01. 

Supernova 1987A is reviewed with emphasis on the neutrino ob- 
servations. It is shown that the results fit well with the expectations 
for neutrino temperatures (T =~ 4 to 4.5 MeV) and total energy 
emitted (2 to 4 x 105° ergs). It is argued that the detection tends 
to favor collapse models that yield emission for 10 second 
timescales with a 1 to 2 second early accretion phase followed by 
Kelvin-Helmholtz cooling as opposed to prompt shocks with the im- 
mediate onset of cooling. It is also argued that the probable 
detection of one or more electron scattering event favors a su- 
perthermal tail at high energies. Neutrino mass limits and flavor 
limits are comparable to laboratory experiments. An estimate for fu- 
ture collapse rates in our galaxy of 1/7 year is made based on 
nucleosynthesis yields. The supernova also has eliminated many 
axion and majoron models. 49 refs., 3 figs., 1 tab. 


18202 (SNO-85-3) Sudbury neutrino observatory: Feasibil- 
ity study tor a neutrino observatory based on a large heavy 
water detector deep underground. Ewan, G.T. (and others); 
Mak, H.B.; Robertson, B.C. Queen’s Univ., Kingston, ON 
(Canada). Dept. of Physics. Jul 1985. 115p. Order Number 
DE90613270. Available from NTIS (US Sales Only), PC AO6/MF 
A01 - OSTI; INIS. 

This report discusses the proposal to construct a unique neutrino 
observatory. The observatory would contain a Cerenkov detector 
which would be located 2070 m below the earth’s surface in an 
INCO mine at Creighton near Sudbury and would contain 1000 
tons of D20 which is an excellent target material. Neutrinos carry 
detailed information in their spectra on the reactions taking place 
deep in the interstellar interior and also provide information on su- 
pernova explosions. In addition to their role as astrophysical probes 
a knowledge of the properties of neutrinos is crucial to theories of 
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grand unification. There are three main objectives of the laboratory. 
The prime objective will be to study B electron neutrinos from the 
sun by a direct counting method that will measure their energy and 
direction. The second major objective will be to establish if electron 
neutrinos change into other neutrino species in transit from the sun 
to the earth. Finally it is hoped to be able to observe a supernova 
with the proposed detector. The features of the Sudbury Neutrino 
Observatory which make it unique are its high sensitivity to elec- 
tron neutrinos and its ability to detect all other types of neutrinos of 
energy greater than 2.2 MeV. In section Il of this proposal the ma- 
jor physics objectives are discussed in greater detail. A conceptual 
design for the detector, and measurements and calculations which 
establish the feasibility of the neutrino experiments are presented in 
section Ill. Section IV is comprised of a discussion on the possible 
location of the laboratory and Section V contains a brief indication 
of the main areas to be studied in Phase Il of the design study. 


18203 (SNO-86-6) Sudbury neutrino observatory: Update 
to feasibility study SNO-8503 and supplement to grant re- 
quest. Ewan, G.T.; Evans, H.C.; Lee, H.W. Queen’s Univ., 
Kingston, ON (Canada). Dept. of Physics. Oct 1986. 48p. Order 
Number DE90613271. Available from NTIS (US Sales Only), PC 
A03/MF A011 - OSTI; INIS. 

This report is a supplement to a report (SNO-85-3 (Sudbury Neu- 
trino Observatory)) which contained the results of a feasibility study 
on the construction of a deep underground neutrino observatory 
based on a 1000 ton heavy water Cerenkov detector. Neutrinos 
carry detailed information in their spectra on the reactions taking 
place deep in the interstellar interior and also provide information 
on supernova explosions. In addition to their role as astrophysical 
probes, a knowledge of the properties of neutrinos is crucial to the- 
ories of grand unification. The Sudbury Neutrino Observatory is 
unique in its high sensitivity to electron neutrinos and its ability to 
detect all other types of neutrinos of energy greater than 2.2 MeV. 
The results of the July 1985 study indicated that the project is 
technically feasible in that the proposed detector can measure the 
direction and energy of electron neutrinos above 7 MeV and the 
scientific programs will make significant contributions to physics 
and astrophysics. This present report contains new information ob- 
tained since the 1985 feasibility study. The enhanced conversion of 
neutrinos in the sun and the new physics that could be learned us- 
ing the heavy water detector are discussed in the physics section. 
The other sections will discuss progress in the areas of practical 
importance in achieving the physics objectives such as new tech- 
niques to measure, monitor and remove low levels of radioactivity 
in detector components, ideas on calibration of the detector and so 
forth. The section entitled Administration contains a membership 
list of the working groups within the SNO collaboration. 


18204 (SNO-87-6) The Sudbury neutrino observatory. 
McLatchie, W. (Queen's Univ., Kingston, ON (Canada)); Earle, 
E.D. Queen's Univ., Kingston, ON (Canada). Aug 1987. 14p. Order 
Number DE90613273. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

This report initially discusses the Homestake Mine Experiment, 
South Dakota, U.S.A. which has been detecting neutrinos in 38 x 
10 litre vats of cleaning fluid containing chlorine since the 1960's. 
The interation between neutrinos and chlorine produces argon so 
the number of neutrinos over time can be calculated. However, the 
number of neutrinos which have been detected represent only one 
third to one quarter of the expected number i.e. 11 per month 
rather than 48. It is postulated that the electron-neutrinos originat- 
ing in the solar core could change into muon- or tau-neutrinos 
during passage through the high electron densities of the sun. The 
‘low’ results at Homestake could thus be explained by the fact that 
the experiment is only sensitive to electron-neutrinos. The con- 
struction of a heavy water detector is therefore proposed as it 
would be able to determine the energy of the neutrinos, their time 
of arrival at the detector and their direction. It is proposed to build 
the detector at Creighton mine near Sudbury at a depth of 6800 
feet below ground level thus shielding the detector from cosmic 
rays which would completely obscure the neutrino signals from the 
detector. The report then discusses the facility itself, the budget es- 
timate and the social and economic impact on the surrounding 
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area. At the time of publication the proposal for the Sudbury Neu- 
trino Observatory was due to be submitted for peer review by Oct. 
1, 1987 and then to various granting bodies charged with the fund- 
ing of scientific research in Canada, the U.S.A. and Britain. 


18205 (SNO-87-12) Sudbury neutrino observatory pro- 
posal. Ewan, G.T. (and others); Evans, H.C.; Lee, H.W. Queen's 
Univ., Kingston, ON (Canada). Oct 1987. 189p. Order Number 
DE90613272. Available from NTIS (US Sales Only), PC AO9/MF 
A01 - OSTI; INIS. 

This report is a proposal by the Sudbury Neutrino Observatory 
(SNO) collaboration to develop a world class laboratory for neutrino 
astrophysics. This observatory would contain a large volume heavy 
water detector which would have the potential to measure both the 
electron-neutrino flux from the sun and the total solar neutrino flux 
independent of neutrino type. It will therefore be possible to test 
models of solar energy generation and, independently, to search 
for neutrino oscillations with a sensitivity many orders of magnitude 
greater than that of terrestrial experiments. It will also be possible 
to search for spectral distortion produced by neutrino oscillations in 
the dense matter of the sun. Finally the proposed detector would 
be sensitive to neutrinos from a stellar collapse and would detect 
neutrinos of all types thus providing detailed information on the 
masses of muon- and tau-neutrinos. The neutrino detector would 
contain 1000 tons of D20 and would be located more than 2000 m 
below ground in the Creighton mine near Sudbury. The operation 
and performance of the proposed detector are described and the 
laboratory design is presented. Construction schedules and re- 
sponsibilities and the planned program of technical studies by the 
SNO collaboration are outlined. Finally, the total capital cost is esti- 
mated to be $35M Canadian and the annual operating cost, after 
construction, would be $1.8 M Canadian, including the insurance 
costs of the heavy water. 


18206 (UCRL-102499) Time-dependent two-dimensional 
radiation hydrodynamics of accreting matter onto highly mag- 
netized neutron stars. Klein, R.|. (California Univ., Los Angeles, 
CA (USA). Dept. of Astronomy); Arons, J. Lawrence Livermore Na- 
tional Lab., CA (USA). 24 Nov 1989. 12p. Sponsored by U.S. DOE 
Defense Programs; National Science Foundation. DOE Contract 
W-7405-ENG-48. Contract AST-8615816. (CONF-8909275-3: 23. 
ESLAB symposium on X-ray astronomy, Bologna (italy), 13-20 Sep 
1989}. Order Number DE90006927. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

We present for the first time, the self-consistent solution of 
the two-dimensional, time-dependent equations of radiation- 
hydrodynamics governing the accretion of matter onto the highly 
magnetized polar caps of luminous x-ray pulsars. The calculations 
show a structure in the accretion column very different from previ- 
ous one-zone uniform models. We have included all the relevant 
magnetic field corrections to both the hydrodynamics and the radia- 
tive transport. We include a new theory for the diffusion and 
advection of both radiation energy density and photon number den- 
sity. For initially uniformly accreting models with super-Eddington 
flows, we have uncovered evidence of strong radiation-driven out- 
flowing optically thin radiation filled regions of the accretion column 
embedded in optically-thick inflowing plasma. The development of 
these photon “bubbles” have growth times on the order of a mil- 
lisecond and show fluctuations on sub-millisecond timescales. The 
photon bubbles are likely to be a consequence of convective over- 
stability and may result in observable fluctuations in the emitted 
luminosity leading to luminosity dependent changes in the pulse 
profile. This may provide important new diagnostics for conditions 
in accreting x-ray pulsars. 13 refs., 18 figs. 


18207 (UCRL-—102500) Hydrodynamical simulations of col 
lisions between interstellar clouds. Lattanzio, J.C. Lawrence 
Livermore National Lab., CA (USA). 21 Nov 1989. 16p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-8910308-2: 5. Florida workshop in nonlinear astronomy: 
nonlinear astrophysical fluid dynamics, Gainesville, FL (USA), 5-7 
Oct 1989). Order Number DE90006921. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

We present a review of recent numerical calculations of 
collisions between interstellar clouds. The numerical method is de- 
scribed, and some of the basic results are highlighted. Emphasis is 
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placed on the conditions necessary to induce gravitational instabil- 
ity, although the wider applications of the results to the structure 
and appearance of the interstellar medium are also discussed 
briefly. A recent confrontation between theory and observation is 
given. 26 refs., 13 figs. 


18208 Early cosmology in extra dimensions. Bednarz, B.F. 
Thesis (Ph. D.). vp.Univ. of Washington, Seattle, WA (US) (1987). 

The evolution of the universe is studied assuming more than four 
space-time dimensions. Attention is restricted to an early epoch 
that is subsequent to the end of quantum gravity domination. Clas- 
sical (i.e., non-quantum) physics dominates, with all of the spatial 
dimensions available as excitable modes. It is the de-excitation of 
the extra dimensions that marks the end of the epoch. The model 
is a global product space where the two sets of dimensions are dis- 
tinguished by differing curvatures and scale factors. The matter is 
radiation dominated, with isotropic pressure over all of the dimen- 
sions. The physics is governed by Einstein’s equations. The growth 
of the scale factors is studied both analytically and by numeric 
computation. It is shown that an initially isotropic expansion can 
split, with some dimensions inflating, and others collapsing. The 
inflation is shown to obtain most of the advantages of standard in- 
flation, such as solving the horizon problem. Linear perturbation 
theory is also applied, based on a gauge-invariant formalism. Dif- 
ferences from the usual three dimensional perturbation theory are 
discussed. Estimates show very large growth for the scalar pertur- 
bations, casting doubt on the use of linear theory. The addition of 
fluid viscosity was studied, as a possibility for modifying the infla- 
tion/collapse, or for creating entropy. It was shown that gravity 
waves, the most likely candidate for propagating viscosity, would 
not cause a viscous coupling between the two sets of dimensions. 


18209 Resonances fill stochastic phase-space. Meiss, J.D. 
(Texas Univ., Austin, TX (USA). Inst. for Fusion Studies). pp. 155 
of Chaotic phenomena in astrophysics. Buchler, J.R.; Eichhorn, H 
The N.Y. Academy of Sciences, New York, NY (1987). (CONF- 
8610389-: Chaotic phenomena in astrophysics, Gainesville, FL 
(USA), 9-10 Oct 1986). 

This is a presentation of recent results of research to determine 
the transport properties of stochastic orbits in nonintegrable Hamil- 
tonian systems. While most of the motion for an integrable 
Hamiltonian system is quasi-periodic and confined to invariant tori, 
a typical Hamiltonian is nonintegrable. Furthermore, although there 
may exist some invariant tori, many are destroyed and replaced by 
invariant Cantor sets, called cantori. Often, much of the remaining 
phase-space is filled with orbits that appear chaotic, or stochastic, 
and these orbits can leak through the cantori. The results de- 
scribed provide a less arbitrary partition of the phase-space. The 
corresponding partial barriers are formed from pieces of stable and 
unstable manifolds of hyperbolic periodic points, and the regions 
that they bound are called resonances. 


18210 ARGUS results on baryonic decays of B mesons. 
Spaan, B. (Universitaet Dortmund (West Germany)). pp. 445 of 
Heavy quark physics. Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., 
Ithaca, NY (USA). Lab. of Nuclear Studies] American Institute of 
Physics, New York, NY (US) (1989). (CONF-8906204—: Interna- 
tional symposium on heavy quark physics, Ithaca, NY (USA), 
13-17 Jun 1989). 

The experimental ARGUS results on baryonic B decays are 
summarized. The branching ratio of B mesons into baryons has 
been measured to be Br(B — baryons) = (7.6 + 1.4)%. It appears 
that baryonic B decays are dominated by charmed baryons and 
multibody final states. 5 refs., 2 figs. 2 tabs. 


18211 Y spectroscopy. A review of recent results. Tuts, P.M. 
(Columbia Univ., New York, NY (USA)). pp. 445 of Heavy quark 
physics. Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY 
(USA). Lab. of Nuclear Studies] American Institute of Physics, New 
York, NY (US) (1989). (CONF-8906204—: International symposium 
on heavy quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

The Y system has proved to be one of the richest systems in 
which to test QCD, measure ag, test potential models (including the 
spin dependence), and measure hadronic transitions. In addition, 
the radiative decays are proving to be a sensitive hunting ground 
for light Higgs (as well as other exotica). The author reviews the 





most recent results on Y spectroscopy from the CUSB, CLEO, AR- 
GUS and Crystal Ball experiments. 36 refs., 10 figs., 8 tabs. 


18212 Hamiltonian analysis on the null plane. Evens, D.E. 
Thesis (Ph. D.). vp.Univ. of Toronto, Toronto, Ontario (CA) (1988). 
Available from National Library of Canada, Ottawa. 

The constrained Hamiltonian formalism is developed. A technical 
point which had been unclear in the literature is clarified. The 
formalism is extended to accommodate higher time derivative theo- 
ries, and is recast in terms of null-plane coordinates. The 
null-plane Hamiltonian analysis of linearized gravity in N = n + 2 di- 
mensions is performed. As expected, for any N, there are half as 
many degrees of freedom in the Hamiltonian on the null plane as 
in ordinary coordinates. The formalism is then applied to topologi- 
cally massive Yang-Mills theory in three space time dimensions. It 
is verified that the topological mass term does not break the gauge 
symmetry. A gauge is fixed and the theory is written in terms of 
only the physical degrees of freedom. The result that there are 
only half as many degrees of freedom in the Hamiltonian on the 
null plane is again recovered. Topologically massive gravity in three 
dimensions is linearized. The constrained Hamiltonian formalism is 
then applied to this system. The topological mass term does not 
change the number of first class constraints, nor their algebra, but 
the number of first class constraints, nor their algebra, but the 
number of Hamiltonian degrees of freedom is changed from zero 
without the topological mass term, to two in normal coordinates, 
and one in null coordinates. The reduced Hamiltonian and associ- 
ated Dirac bracket for the remaining physical variable(s) are found. 


18213 Supergeometry of the coupled Yang-Mills/ 
supergravity system in ten dimensions. Rakowski, M.T. Thesis 
(Ph. D.). 97p. Yale Univ., New Haven, CT (US) (1986). Available 
from University Microfilms, PO Box 1764, Ann Arbor, Mi 48106, 
Order No.87-28,388. 

Supergravity coupled to supersymmetric Yang-Mills theory in ten 
dimensions is constructed using the bundle of frames approach to 
superspace. This is achieved by enlarging the structure group 
Spin(1,9) of simple supergravity to Spin(1,9) x G, where G is the 
internal symmetry group, and then analyzing the Bianchi identities 
subject to certain constraints. The possibility of this coupling is 
traced to the fact that given the constraints on the spinorial torsion 
components, the Bianchi identities do not imply the complete trans- 
formation laws and equations of motion for the fermi fields. The 
Chern-Simons form associated with the Yang-Mills connection 
arises naturally in the field strength of the antisymmetric tensor 
field, from a constraint implied by the Bianchi identities. The la- 
grangian for this coupled system is them constructed as a 10-form 
from the equations of motion. 


18214 Uniqueness and stability of monopole solutions in 
classical non-Abelian gauge field theories. Kaney, B.T. Thesis 
(Ph. D.). 112p. Arizona State Univ., Tucson, AZ (US) (1988). Avail- 
able from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.88-25,687. 

The spectrum of magnetic monopoles in two different classical 
gauge theories is investigated, starting with the SO(3) electro-weak 
theory of Georgi. This theory’s lowest charge, pure magnetic 
monopole solution has been studied extensively and is known to 
be unique, at least in the Prasad-Sommerfield limit and probably 
away from this limit as well. In the dyon case it has been conjec- 
tured that there may be other solutions beyond the one known. It is 
proved here that the radial functions describing the electric and 
magnetic fields must differ by only an overall constant, hence 
simplitying greatly the search for new dyons. It is then firmly estab- 
lished that the known lowest charge dyon is also unique, at least in 
the Prasad-Sommerfield limit. An SU(3) model with two stages of 
symmetry breaking, via two different chains, designed to mimic the 
more complicated SO(10) grand unified theory, is also considered. 
The spectrum of monopoles has only been partially discussed. It is 
found that the pure monopole solutions known can be extended to 
the dyon case, in a similar way to how this was done in SO(3). 
The Bogomoiny bound, important in the uniqueness discussion, 
had previously only been applied where the Higgs fields are in the 
adjoint representation. It is generalized here and used to establish 
uniqueness of the dyon solutions found. 
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18215 Stable, heavy, neutral particles in the sun and in 
toponium decay. Griest, K.E. Thesis (Ph. D.). 125p. Univ. of Cali- 
fornia, Santa Cruz, CA (US) (1987). Available from University 
Microfilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.87- 
28,160. 

In part | we consider the effects a cosmological asymmetry would 
have on various consequences of cold dark matter. To be specific, 
we suppose stable Dirac neutrinos exist with masses of a few GeV. 
We derive a formula which accurately predicts the relic abundance 
of particles and anti-particles and apply it to these neutrinos. We 
then find the number of these particles trapped in the sun and their 
self-annihilation rate. Finally, we find the signal the annihilation 
products give in a proton decay detector on Earth. We concentrate 
on the role asymmetry plays. We also do a careful calculation of 
the rate at which particles evaporate from the sun and find that if 
the neutrinos have masses of less than 3.0 GeV no signal can be 
seen. In part Il we suggest a method of finding neutralinos at a to- 
ponium resonance in e*e~ collisions. We calculate the decay rate 
of the °S, state of toponium into a photon and a pair of neutralinos 
as a function of the supersymmetric parameters. We also consider 
decay into a photon and a pair of neutrinos or sneutrinos. By 
detecting the photon the presence of the invisible pair can be in- 
ferred. Using a minimal supersymmetric extension of the Standard 
Model we find that an observable signal exists for most parameter 
values if the ratio of VEV’s 12/1, is less than 0.3 or if a Higgs bo- 
son with mass less than the toponium mass exists. The known 
lower bound on the mass of the lightest chargino reduces some- 
what the allowed parameter space. We also point out that for some 
values of parameters the Higgs bosons decay primarily into pairs 
of neutralinos. This has implications for Higgs searches in general. 


18216 Some cosmological aspects of unified theories. Lons- 
dale, S.R. Thesis (Ph. D.). 170p. Univ. of Newcastle Upon Tyne, 
Newcastle (GB) (1987). Available from UMI, Dissertation Informa- 
tion Services, 300 North Zeeb Road, Ann Arbor, Mi 48106 
BRDX-80,572. 

In this thesis we try to determine some cosmological conse- 
quence of two particular unified theories. Initially we consider N = 2 
6-D supergravity and calculate the early universe evolution for an 
M* x S?® ansatz. We also determine the initial conditions to be 
used for this calculation by use of the wavefunction for the theory. 
The wavefunction is calculated on a three dimensional lattice using 
both the Wheeler-De Witt equation and the Hartle-Hawking defini- 
tion of the wavefunction. We are able to compare this solution with 
other analytic results in certain regions and we find general agree- 
ment. In concensus with other work we find there is little possibility 
of sufficient inflation in this model. The current theory of super- 
strings is also considered in the same way. We try to include all 
the relevant physical effects and to obtain a consistent dimensional 
reduction. To obtain an inflationary phase we note we require 1- 
loop quantum corrections and reheating terms. In the latter part of 
this thesis we turn to a consequence of several unified theories, 
that of cosmic strings, and study the effects of matter on the be- 
havior of a string. We consider the specific case of a black hole 
background and obtain the evolution numerically. We note the fea- 
tures of cusps and loops are generated in this background. We 
continue the study of loop formation on an arbitrary background 
and show that tidal forces can prevent the formation of loops. We 
also calculate the critical impact parameter for capture and show 
its functional form is similar to that of a test particle. 


18217 Limits on the electromagnetic coupling and density 
of galactic axions. Rogers, J.T. Thesis (Ph. D.). 200p. Univ. of 
Rochester, Rochester, NY (US) (1987). Available from University 
Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order No.88- 
03,325. 

We present results from a search for axions in the galactic halo. 
A microwave cavity placed in a strong magnetic field was used to 
attempt to detect these axions through their electromagnetic cou- 
pling. The experimental signature of the cold axions that may 
comprise the galactic dark matter is their conversion to microwave 
photons in the cavity when its resonant frequency coincides with 
the axion energy. The fractional width of the microwave line is 
determined by the average kinetic energy of the axions and is ex- 
pected to be 3 x 10-7. A sensitive microwave receiver is used to 
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detect the converted power. The cavity and receiver were tuned 
through two frequency ranges, 1.09059 to 1.21833 GHz and 
2.73170 to 2.80097 GHz. None of the lines observed in the spec- 
trum demonstrated the magnetic field dependence of received 
power required in axion conversion. We obtained an upper limit on 
the product of the axion’s electromagnetic coupling and local den- 
sity. For 4.51035 weV < ma < 5.03865 eV, g*a4+<p>/m*. < 2.6 
x 10-41. For 11.2978 weV < ma < 11.5840 yeV, g*a+7+<p>/m*_ 
< 3.6 x 10-*°. The theoretical prediction, using <p> = 300 MeV/ 
em®, is g*a+~<p>/m*, = 3.9 x 10“. We also obtained a limit 
Gayy < 6 x 10-26 MeV'/2 . cm®/? for ma < 5.851 yeV from the 
absence of damping of microwave energy in the cavity due to 
conversion to axions. These are the first limits established by a lab- 
oratory experiment on the axion coupling in this low energy range. 


18218 The nucleosynthesis of Ta. Kellogg, S.E. Thesis 
(Ph. D.). 229p. Univ. of Washington, Seattle, WA (US) (1987). 
Available from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.88-02,267. 

It has been proposed by Beer and Ward that the abundance of 
nature's rarest isotope, '®°Ta, could be quantitatively accounted for 
in the standard stellar slow (s) and/or rapid (r) neutron-capture pro- 
cesses through the existence of small, previously unmeasured 
B-branches which drain and feed the population of the t ;* 5.5 


hour isomer of °Hf[BE81]. We have conducted a series of experi- 
ments designed to measure these small 6-branches. We have: (1) 
measured the direct (isomer-to-isomer) 214-keV-endpoint 6 branch 
from '®°HF™ to 1°Ta™ to be fg = 0.30 + 0.07 + 0.07% [KE87], (2) 
observed a new 7+ ray in the decay of '®°HF" which indicated a 
small 6-branch of 0.023% to an excited state in '°Ta [KE85], (3) 
established a stringent limit of 0.023% on the fraction fm of '°Lu 
decays which populate '®°HF" [KE86], (4) sought to identify a pos- 
sible high-spin, short-lived isomer of °Lu, and established upper 
limits on its possible half-life [LE86], (5) established limits on the 
18°Ta™ photodeexcitation cross-section via resonant and nonreso- 
nant processes [NO84a], and (6) calculated upper-limits on the 
life-time of '®°Ta™ in a stellar environment. Taken together, this 
body of work makes it unlikely that the Beer and Ward model can 
account for the observed solar-system abundance of 1®°Ta. Other 
possible production schemes are reviewed and directions for fur- 
ther research are suggested. 


18219 Experimental developments toward a long-baseline 
laser interferometric gravitational radiation detector. Kerr, G.A. 
Thesis (Ph. D.). 219p. Univ. of Glasgow, Glasgow (GB) (1986). 
Available from UMI, Dissertation Information Services, 300 North 
Zeeb Road, Ann Arbor, Mi 48106 BRD-80,141. 

Gravitational radiation is predicted as a consequence of 
Einstein's General theory of Relativity. Indirectly verified by obser- 
vations of the binary pulsar PSR1913+16, gravitational waves have 
still to be observed directly. Currently one of the most promising 
techniques is the use of laser interferometry to sense the motions 
of suspended test masses. Of the two possible types of interferom- 
eter in use, some aspects of the development of one of these (an 
optical cavity interferometer) are extensively investigated. Following 
a brief introduction to the theory of gravitational radiation and a re- 
view of gravitational wave sources and detection techniques, a 
detailed description of the design and operation of the Glasgow 
prototype detector is given. The sensitivity of the interferometric de- 
tector can be impaired by many noise sources, and the thesis 
describes how progress in the reduction of two of these noise 
sources improves the sensitivity. Firstly, a report is given on how 
progress in test mass design and the isolation of mechanical noise 
have improved sensitivity. The second noise source considered is 
the effect of fluctuations in the frequency of the illuminating laser 
light, and consideration of the influence of this noise source forms 
a large part of the thesis. 


18220 An investigation of limitations to the sensitivity of a 
long baseline interferometric gravitational radiation detector. 
Munley, A.J. Thesis (Ph. D.). 212p. Univ. of Glasgow, Glasgow 
(GB) (1982). Available from UMI, Dissertation information Services, 
300 North Zeeb Road, Ann Arbor, Mi 48106 BRD-80,147. 
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The prediction of the existence of gravitational radiation by Ein- 
stein's General Theory of Relativity has yet to be fully verified by 
direct observation. The most convincing evidence to date is the 
continued observation of a decrease in the orbital period of the 
binary pulsar PSR 1913+16 consistent with the predictions of Gen- 
eral Relativity. A most promising line of investigation in the search 
for a gravitational radiation detector with adequate sensitivity and 
bandwidth is the use of separated mass detectors employing laser 
interferometry. The relative separations of two or more test masses 
are measured interferometrically and gravitational radiation of suit- 
able amplitude and polarization incident on the array is expected to 
be observable as a change in the optical interference pattern. The 
relative merits of various types of interferometric detector are 
investigated. On the basis of this the design of a configuration em- 
ploying two 10m long Fabry-Perot type resonant optical cavities to 
extend the effective baseline of the interferometer is described. 
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18221 (AD-A-213717/2/XAB) RAIDS (Remote Atmospheric 
and lonospheric Detection System): An orbiting observatory 
for ionospheric remote sensing from space. Technical report. 
McCoy, R.P.; Paxton, L.J.; Meier, R.R.; Cleary, D.D.; Printz, D.K. 
Aerospace Corp., El Segundo, CA (USA). Laboratory Operations. 
10 Aug 1989. 28p. (TR-0086A(2940-04)-3). Available from NTIS, 
PC A03/MF A01. 

A NOAA TIROS satellite currently scheduled to be launched in 
mid 1990 will contain a payload of optical sensors for ionospheric 
remote sensing known as RAIDS (Remote Atmospheric and lono- 
spheric Detection System). The RAIDS experiment consists of eight 
separate optical instruments with a combined spectral coverage of 
500 - 8700 A. Seven of the instruments will be mounted to a scan 
platform and will mechanically scan the earth's limb from 75 - 750 
km, while the eighth obtains height images without being scanned. 
These instruments will measure naturally occurring airglow emis- 
sions from the upper atrnosphere and ionosphere and will provide 
altitude profiles of ion and neutral atmospheric constituents along 
the satellite track on both the day and night side of the earth. The 
purpose of the RAIDS experiment is to demonstrate a technique 
for ionospheric remote sensing from space and to produce a global 
data base of ionospheric and neutral atmospheric composition. 


18222 (AD-A-213730/5/XAB) Development of the RAIDS 
(Remote Atmospheric and lonospheric Detector System) 
extreme-ultraviolet wedge and strip detector. Technical report. 
Kayser, D.C.; Chater, W.T.; Christensen, A.B.; Howey, C.K.; 
Pranke, J.B. Aerospace Corp., El Segundo, CA (USA). Space Sci- 
ences Lab. 28 Aug 1989. 18p. (TR-0088(3940-04)-2). Available 
from NTIS, PC A03/MF A01. 

In the next few years the Remote Atmospheric and lonospheric 
Detector System (RAIDS) package will be flown on a TIROS 
spacecraft. The Extreme Ultraviolet Spectrometer (EUVS) experi- 
ment contains a position-sensitive detector based on wedge and 
strip anode technology. A detector design has been implemented 
in brazed alumina and Kovar to provide a rugged bakeable hous- 
ing and anode. A stack of three 80:1 microchannel plates is 
operated at 3500-4100 V to achieve a gain of about 10’ power. 
The top MCP is to be coated with MgF for increased quantum effi- 
ciency in the range of 500-1150 A. Fabrication of the wedge and 
strip anode on brazed alumina has presented some challenging 
problems. In this report, a summary of fabrication techniques and 
detector performance characteristics is presented. 


18223 (AD-A-213765/1/XAB) Propagation of a westward 
traveling surge and the development of persistent auroral fea- 
tures. Craven, J.D.; Frank, L.A.; Akasofu, S.I. lowa Univ., lowa 
City, IA (USA). Dept. of Physics and Astronomy. 1989. 8p. Avail- 
able from NTIS, PC A02/MF A01. 

Pub. in Jnl. of Geophysical Research, Vol. 94, No. A6, 6961- 
6967(1 Jun 1989). Original contains color plates: All DTIC/NTIS 
reproductions will be in black and white. 

Imaging instrumentation on board the spacecraft Dynamics Ex- 
plorer 1 (DE 1) is used to observe the large-scale motion of a 
surge over 7000 km along the auroral oval from near local mid- 
night. Average speed of the surge is 2.2 km/s. Ground-based 





observations at Fort Yukon, Alaska, show the classical looped, 
multiple-arc structure of a westward traveling surge as it passes 
overhead. Within the 6-min temporal resolution provide with DE 1, 
the surge advances initially at a speed of about 8 km.s followed by 
a steady decline to about 1 km/s over a period of 17 min. This 
sequence is then repeated a second time, beginning with a signifi- 
cant intensification of the surge form. This intense surge activity is 
not accompanied by significant auroral activity near magnetic mid- 
night. Following passage of the surge, persistent and localized 
bright emission regions remain along the auroral oval for several 
tens of minutes. Average separation distances are approximately 
700 km. If these persistent features identify the sites of individual 
stepwise advances of the surge, the average time per advance is 
about 5 min. 


18224 (AD-A-213766/9/XAB) Observational determination 
of the adiabatic index in the quiet-time plasma sheet. Huang, 
C.Y.; Goertz, C.K.; Frank, L.A.; Rostoker, G. lowa Univ., lowa City, 
IA (USA). Dept. of Physics and Astronomy. 1989. 5p. Available 
from NTIS, PC AO1/MF A01. 

Pub. in Geophysical Research Letters, Vol. 16, No. 6, 563-566 
(Jun 1989). 

In the quiet-time (AE<100nT) central plasma sheet, the plasma 
density and temperature are, in general, anticorrelated. This 
indicates that the adiabatic index is less than 1 and that earthward- 
convecting plasma cools as it is compressed. No satisfactory 
explanation for this surprising result has yet been found. 


18225 (AD-A-213767/7/XAB) Dynamics of the near-earth 
magnetotail recent observations. Frank, L.A. lowa Univ., lowa 
City, IA (USA). Dept. of Physics and Astronomy. 1988. 17p. Avail- 
able from NTIS, PC A03/MF A01. 

Pub. in Geophysical Monograph 44, 261-276(1988). Original 
contains color plates: All DTIC/NTIS reproductions will be in black 
and white. 

Recent observations that are relevant to models of the magneto- 
tail and its coupling to the ionosphere are summarized. In 
particular, observations in the near-earth plasma sheet and magne- 
totail lobes are reviewed. The two principal current sheets in the 
plasma sheet are located at the neutral sheet and the lobe-plasma 
sheet intertace. The concept of plasmoid formation in the near- 
earth plasma sheet is critically examined in the context of new 
measurements of auroral oval motions and of plasma convection 
near the center plane of the plasma sheet. Global images of 
earth's polar cap are employed, together with simultaneous deter- 
mination of the solar-wind parameters, to demonstrate the storage 
and release of magnetotail energy prior to and following the onset 
of magnetic substorm. During sustained periods of northward- 
directed interplanetary magnetic fields, auroral activity is most 
significant at latitudes poleward of a relatively quiescent auroral 
oval. The striking configuration of auroral luminosities known as a 
theta aurora can appear during these periods. It seems unlikely 
that the sometimes sought ground state of little or no ionospheric 
coupling with magnetotail plasmas and convection occurs with 
periods of northward interplanetary field. Instead the ionosphere- 
magnetotail system is actively coupled in the polar ionosphere. 


18226 (AD-A-213768/5/XAB) Simultaneous observations of 
a theta aurora and associated magnetotail plasmas. Huang, 
C.Y.; Craven, J.D.; Frank, L.A. lowa Univ., lowa City, IA (USA). 
Dept. of Physics and Astronomy. 1 Aug 1989. 8p. Available from 
NTIS, PC A02/MF A01. 

Pub. in Jnl. of Geophysical Research, Vol. 94, No. A8, 10137- 
10143(1 Aug 1989). Original contains color plates: All DTIC/NTIS 
reproductions will be in black and white. 

Observations of a transpolar arc and simultaneous measure- 
ments of associated plasmas in the magnetotail lobe on March 25, 
1982, are presented. The auroral imager on board Dynamics Ex- 
plorer 1 observes a theta aurora in the northern polar cap for more 
than 2 hours, between 0502 and 0720 UT. ISEE 1 is located in the 
southern lobe of the geomagnetic tail at a distance of 22.2 RE 
during this time. The plasma and particle detectors measure inter- 
mittent bursts of particle fluxes between 0530 and 0705 UT. The 
observations suggest that these particle fluxes represent the high- 
altitude signature of a theta aurora in the southern polar cap. The 
relatively dense and energetic plasmas are organized into several 
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filamentary structures. Magnetic mapping between the two polar re- 
gions indicates that the theta aurora in the southern hemisphere is 
a mirror reflection about the noon-midnight meridional plane of the 
theta aurora in the northern hemisphere. 


18227 (AGARD-CP-441, pp. 6) Examples of meteorological 
behavior of the ionosphere. Bibl, K. Advisory Group for 
Aerospace Research and Development (AGARD), 92 - Neuilly-sur- 
Seine (France). Apr 1989. (CONF-8805354—: lonospheric structure 
and variability on a global scale and interactions with atmosphere 
and magnatosphere, Munich (Germany, F.R.), 16 May 1988). In 
lonospheric Structure and Variability on a Global Scale and Inter- 
actions with Atmosphere and Magnetosphere. Available from 
NTIS, PC A20/MF AO3. 

For some time the network of ionosonde stations in Europe were 
dense enough to study the meteorological behavior of the iono- 
sphere. Because the electron recombination near the maximum of 
the F-region ionization is sufficiently small, the maximum electron 
density and the profile are controlled substantially by dynamic pro- 
cesses. Gravity waves and vertical plasma drift and its vertical 
gradients change the F-layer ionization significantly. In fixed fre- 
quency ionosonde recordings the author has discovered direct 
oblique echoes from a hole in the ionosphere over the Alps. Maps 
were drawn to show the meteorological properties of this European 
Anomaly either as a time development of a cross-section of Eu- 
rope from northern Germany to Rome, italy using six stations, or 
as a sequence of a contour maps of the ionosphere over Europe 
using ten stations. A short animated movie was produced demon- 
Strating the development of the hole in the ionosphere and its 
recovery with a curl developing. Even the average behavior of the 
F-region ionization shows substantial differences with location. In 
Europe the variations of the local gradients in ionization can be dif- 
ferent by a factor of two over two locations separated by 1000 km. 
This behavior, important for understanding the meteorology of the 
ionosphere and for precise ionspheric radio predictions, certainly 
requires intense studies with digital sounders in Europe and at 
other locations. 


18228 (AGARD-CP-441, pp. 16) Coordinated multi- 
parameter measurements and predictions of the global-scale 
ionosphere. Szuszczewicz, E.P. (Johns Hopkins Univ., Laurel, MD 
(USA)); Wolf, R.A.; Fejer, B.G.; Schunk, R.W.; Roelof, E. Advisory 
Group for Aerospace Research and Development (AGARD), 92 - 
Neuilly-sur-Seine (France). Apr 1989. (CONF-8805354—: lono- 
spheric structure and variability on a global scale and interactions 
with atmosphere and magnatosphere, Munich (Germany, F.R.), 16 
May 1988). In /onospheric Structure and Variability on a Global 
Scale and Interactions with Atmosphere and Magnetosphere. 
Available from NTIS, PC A20/MF A03. 

The solar-terrestrial system involves a myriad of macro and mi- 
crophysical processes that challenge the development of a unified 
physical description of solar, magnetrospheric, interplanetary, and 
thermospheric controls of the global-scale ionosphere. A well- 
planned interdisciplinary effort combining theoretical modelling with 
a coordinated measurement program should lead to significant ad- 
vances in understanding of the solar-terrestrial system as a whole 
and the development of real-time predictive capability for a world- 
wide specification of ionospheric conditions as they are dictated by 
the controlling subsystem inputs. The SUNDIAL program has such 
a focus, with a combined modelling and measurement program 
that includes solar, solar wind, interplanetary and geomagnetic 
data, and nearly 70 ionospheric monitoring stations at high-, 
middie- and low-latitudes in the American, European/African, and 
Asiar/Australian sectors. The program operates in an 8 to 14 day 
campaign mode with around-the-clock measurements. Campaigns 
were initiated in October 1984, and since September 1986 were 
conducted at 9-month intervals to study each of the four iono- 
spheric seasons twice within the ascending phase of the current 
solar cycle. The measurement and modeling elements in the pro- 
gram were reviewed perspectives on global-scale ionospheric 
predictability discussed and some of the accumulating results 
which address magnetospheric substorms and the triggering of 
equatorial spread-F highlighted. 


18229 (AGARD-CP-441, pp. 14) VLF/LF radio wave studies 
of the structure and variability of the equatorial, mid-latitude 
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and polar ionosphere below 100 km. Kossey, P.A.; Rasmussen, 
J.E.; Klemetti, W.L. Advisory Group for Aerospace Research and 
Development (AGARD), 92 - Neuilly-sur-Seine (France). Apr 1989. 
(CONF-8805354—: lonospheric structure and variability on a global 
scale and interactions with atmosphere and magnatosphere, Mu- 
nich (Germany, F.R.), 16 May 1988). In Jonospheric Structure and 
Variability on a Global Scale and Interactions with Atmosphere and 
Magnetosphere. Available from NTIS, PC A20/MF A03. 

The VLF/LF radio wave observations of structure and variability 
in the lower ionosphere are described. Emphasis is on data relating 
to the ionosphere below 100 km, obtained at equatorial, mid- 
latitude and polar locations, with a VLF/LF pulse ionosounder. The 
use of the data to help characterize the short- and long-term vari- 
ability of the lower ionosphere is considered, in addition to its use 
to infer specific structural features of the ionosphere, such as the 
C-layer below 70 km altitude. Data obtained within the polar cap 
during a number of solar proton events (SPEs) are also described. 


18230 (N—90-11669) Numerical study of the current sheet 
and PSBL in a magnetotail model. Doxas, |.; Horton, W.; San- 
dusky, K.; Tajima, T.; Steinolfson, R. Colorado Univ., Boulder, CO 
(USA). Cooperative Inst. for Research in Environmental Sciences. 
1989. 30p. (NASA-CR-183289;NAS—1.26:183289). Available from 
NTIS, PC A03/MF A01. 

The current sheet and plasma sheet boundary layer (PSBL) in a 
magnetotail model are discussed. A test particle code is used to 
study the response of ensembles of particles to a two-dimensional, 
time-dependent model of the geomagnetic tail, and test the propo- 
sition (Coroniti, 1985a, b; Buchner and Zelenyi, 1986; Chen and 
Palmadesso, 1986; Martin, 1986) that the stochasticity of the parti- 
cle orbits in these fields is an important part of the physical 
mechanism for magnetospheric substorms. The realistic results ob- 
tained for the fluid moments of the particle distribution with this 
simple model, and their insensitivity to initial conditions, is consis- 
tent with this hypothesis. 
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Refer also to citation(s) 17119, 17124, 17145, 17155, 17271, 
17272, 17273, 17274, 17364, 17365, 17743, 18315, 18317, 18394, 
18412, 18543, 18546, 18727, 18738, 18886, 18887, 18981, 18983, 
19004, 19083 


18231 (AD-A-—213554/9/XAB) Investigations of the interac- 
tions of radiation with matter. Final report, May 1986-May 
1989. Manson, S.T. Georgia State Univ., Atlanta, GA (USA). 15 
Sep 1989. 13p. Available from NTIS, PC A03/MF A01. 

Work on the interaction of radiation with matter is described. In 
particular charged-particie-impact ionization of atoms and 
molecules is discussed, along with photoabsorption by excited 
states and ground-stat-atoms, and atomic ions. 


18232 (BNL-43757) Longitudinal spin fluctuations in 
nickel. Boeni, P. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)); 
Martinez, J.L.; Tranquada, J.M. Brookhaven National Lab., Upton, 
NY (USA). 10 Oct 1989. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-891117-16: 34. 
conference on magnetism and magnetic materials, Boston, MA 
(USA), 28 Nov - 1 dec 1989). Order Number DE90007151. Avail- 
able from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The longitudinal and transverse spin fluctuations in Ni have been 
measured below T-by means of polarized neutron scattering in the 
momentum range 0.06 < q < 0.18 A-". In transverse scans spin 
wave peaks at E, = Dq* appear as expected trom early measure- 
ments performed with unpolarized neutrons. The longitudinal 
magnetic scattering ,,(q, E), on the other hand, is quasielastic 
without any signature of inelastic peaks near Eg. The q and T de- 
pendences of ,,(q, E) resemble the paramagnetic scattering above 


Te, i.e., the linewidth is roughly proportional to q*> and the inte- 
grated intensity I(q) is proportional to (q* + «2*)—'. 8 refs., 3 figs. 


18233 (CTA-IEAv-RP—013/85) A theoretical study of the in- 
trared transition matrix elements for the X'Sigma* state of the 
Ch* and CD* molecules. Ornellas, F.R.; Machado, F.B.C. Centro 
Tecnico Aeroespacial, Sao Jose dos Campos, SP (Brazil). 18 Jul 
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1985. 23p. Order Number DE90612840. Available from NTIS (US 
Sales Only), PC AO3/MF A01 - OSTI; INIS. 

Theoretical results for the absorption matrix elements, Einstein A 
spontaneous emission coefficients and radiative lifetimes for all vi- 
brational levels and selected rotational levels are reported for the 
CH* and CD* molecules in the X'Sigma* state. (author). 


18234 (DOE/ER/13590-7) Studies of atmospheric 
molecules by multiphoton spectroscopy: Progress report, July 
15, 1989-January 15, 1990. Johnson, P.M. State Univ. of New 
York, Stony Brook, NY (USA). Jan 1990. 7p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-86ER13590. Order 
Number DE90005829. Available from NTIS, PC AO2/MF A01; 
OSTI, INIS; GPO Dep. 

Building on our previous work on the three photon multiphoton 
ionization spectrum, we have examined the MPI-PE spectra for 
carbon dioxide with a view toward seeing whether the nuclear dy- 
namics of a resonant excited state will influence the multiphoton 
ionization process. In the case of at least one resonance, the 3pc 
‘Tl, Rydberg state, a very dramatic example of ATI is found. We 
have measured the multiphoton ionization spectra of nitrogen 
molecules which have passed through an electric discharge in a 
supersonic beam. We have been able to get higher quality spectra 
and to observe several transitions which we did not see in our pre- 
vious study. It is hoped that these new peaks and the higher 
quality spectra will lead to a breakthrough in the analysis of the 
many unassigned peaks in the spectra. 8 refs., 2 figs. 


18235 (DOE/ER/13751-3) Atomic and molecular sciences: 
Progress report, July 1, 1987—June 30, 1990. Lane, N.F. Rice 
Univ., Houston, TX (USA). Dept. of Physics. 11 Dec 1989. 35p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
87ER13751. Order Number DE90006694. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The theoretical atomic and molecular physics program at Rice 
University addresses basic questions about the collision dynamics 
of electrons, atoms, ions and molecules, emphasizing processes 
related to possible new energy technologies and other applications. 
The program focuses on inelastic collision processes that are im- 
portant in understanding energy and ionization balance in disturbed 
gases and plasmas. Emphasis is placed on systems and pro- 
cesses where some experimental information is available or where 
theoretical results may be expected to stimulate new measure- 
ments. Examples of current projects include: excitation and 
charge-transfer processes; orientation and alignment of excited 
states following collisions; Rydberg atom collisions with atoms and 
molecules; Penning ionization and ion-pair formation in atom-atom 
collisions; electron-impact ionization in dense, high-temperature 
plasmas; electron-molecule collisions; and related topics. 


18236 (DOE/ER/25019-14) Transient and sustained reso- 
nance in very slowly varying oscillatory Hamiltonian systems 
with application to free-electron lasers. Bosley, D.L. Washington 
Univ., Seattle, WA (USA). Dept. of Applied Mathematics. Nov 
1989. 211p. Sponsored by U.S. DOE Energy Research; National 
Science Foundation. DOE Contract FG06-86ER25019. Order Num- 
ber DE90005984. Available from NTIS, PC A10/MF A01 - OSTI; 
GPO Dep. 

Slowly varying oscillatory systems occur frequently in both natu- 
ral and man-made applications, including the free-electron laser. 
The long-time solutions to these systems often prove difficukt as 
numerical integration becomes too time consuming and inaccurate, 
and standard asymptotic techniques require large expansions not 
easily calculable by hand. This is especially true for the very slow 
time considered, which requires higher order expansions than the 
usual slow time. By formulating these systems into Hamiltonian 
standard form, the technique of averaging through a series of 
canonical transformations can be performed automatically by sym- 
bolic manipulation programs. When resonance is exhibited in these 
systems, the averaging technique results in N — 1 adiabatic invari- 
ants which are constants of the motion, and reduces the original 
system of 2N first order differential equations to two differential 
equations which embody the resonance behavior. For the very 
slow time considered, transient resonance (where the system 
makes a slow passage through the resonance) is characterized by 
an O(1) transfer in energy, which is extremely sensitive to initial 





conditions. Sustained resonance, also referred to as phase locking, 
is a strictly nonlinear phenomenon. A frequently occurring class of 
reduced problems is examined and a highly accurate asymptotic 
solution is found. The free-electron laser is a device which oper- 
ates in the resonance state; therefore the results for sustained 
resonance can be directly applied. A solution is found for the en- 
ergy and phase of the relativistic electrons in the electron beam, 
which indicates significant design advantages for this case of very 
slow variation of the parameters. 


18237 (HMI-B—464, pp. 96) Heavy muonic atoms and the 
dynamics of nuclear fission. Bertl, W.; David, P.; En- 
gfer, R.; Folger, H.; Haenscheid, H.; Hartfiel, J.; 
Hermes, E£.A.;  Janszen, H.; Johansson, T.; Konijn, 
J. Bonn-Amsterdam-PSI|-GSI-Zurich-Karisruhe-Uppsala-Warsaw- 
Geel-Fribourg-Darmstadt-Mainz Collaboration. Hahn-Meitner-institut 
Berlin G.m.b.H. (Germany, F.R.). Feb 1989. Contract BMFT 
06BN271. (CONF-890491-: International conference on fifty years 
of research in nuclear fission, Berlin (Germany, F.R.), 3-7 Apr 
1989). In /nternational conference on fifty years research in nuclear 
fission. Contributed papers. Order Number DE90749132. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

Published in summary form only. LEAD/muonic atoms; THO- 
RIUM/muonic atoms; URANIUM/muonic atoms; NEPTUNIUM 
muonic atoms; MUONIC ATOMS/Afission; RADIATIONLESS 
DECAY; CHARGED-CURRENT INTERACTIONS; MUON NEUTRI- 
NOS; PHOTONS; CHARGE-EXCHANGE REACTIONS; LEAD 208 
TARGET; LEAD; THORIUM 232 TARGET; THORIUM; URANIUM 
238 TARGET; URANIUM; NEPTUNIUM 237 TARGET; NEPTU- 
NIUM; PHOTOFISSION; FISSION BARRIER; FISSION; EXCITED 
STATES; GROUND STATES; NUCLEAR DEFORMATION; FIS- 
SION FRAGMENTS; BRANCHING RATIO 


18238 (IC-89/96) A 19state R-matrix investigation of reso- 
nances in e~-He scattering. Fon, W.C. International Centre for 
Theoretical Physics, Trieste (Italy). May 1989. 20p. Order Number 
DE90612872. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

In this paper we present a 19-state R-matrix calculation to 
search for resonances in e~-He scattering with positions lying be- 
low n le 4 states of helium. The resonant positions and widths are 
calculated. The excitation function of metastable states (2°S+2'S) 
of helium is also calculated and the resonant structures are exam- 
ined and compared directly with the measurements of Brunt et al. 
(1977) and Buckman et al. (1983). The classification of resonances 
by Brunt et al. (1977) and designation of "'Wannier ridge’ reso- 
nances of Buckman et al. (1983) and Buckman and Newman 
(1987) are re-examined in the light of the present 19-state R-matrix 
calculations. (author). 40 refs, 3 figs, 4 tabs. 


18239 (IC—89/278) Production of diffraction gratings using 
holographic interferometry. Ecevit, F.N. (Middle East Technical 
Univ., Ankara (Turkey)); Guven, H.; Aydin, R. International Centre 
for Theoretical Physics, Trieste (Italy). Sep 1989. 10p. Order Num- 
ber DE90612841. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

Holographic transmission gratings are produced using low power 
He-Ne laser and the 488-nm Ar-ion laser line. From the observed 
data of the Hg spectrum and the 488.0-nm, 514.5-nm and 632.8-nm 
laser lines the fringe spacings of the gratings are calculated. Using 
the gratings produced with the He-Ne laser the Rydberg constant 
is determined by measuring the diffraction angles of the Balmer se- 
ries in the H-atomic spectrum. (author). 12 refs, 4 figs, 1 tab. 


18240 (IC-89/331) Polarization - Effects om second har- 
monic power in light scattering by free electrons. Verma, V.P. 
International Centre for Theoretical Physics, Trieste (Italy). Oct 
1989. 12p. Order Number DE90612842. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

The effect of polarization over 2 omega radiated power in the 
plane e.m. wave scattering by free electrons is studied. It is found 
that the second harmonic time averaged power radiated due to 
scattering of circularly polarized wave is larger than the power gen- 
erated in the scattering of plane-polarized incident radiation. 
Radiated power is directly proportional to the square of the wave- 
length and also the energy flux of incident intense polarized 
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radiation. It is observed that the instantaneous power correspond- 
ing to circularly polarized incident light is maximum at theta=pi/2. In 
the case of linearly polarized beam the maximum is again 
observed at scattering angle, theta=pi/2 provided the initial polar- 
ization angle phio=pi/4. (author). 17 refs, 3 figs. 


18241 (INIS-mf-11579) Sixth international congress on 
quantum chemistry, Jerusalem, Israel, August 21-25, 1988: 
Program and abstracts. International Academy of Quantum 
Molecular Science, Menton (France); Israel Academy of Sciences 
and Humanities, Jerusalem (Israel). 1988. 148p. (CONF-8808219-: 
6. international congress on quantum chemistry, Jerusalem (Israel), 
21-25 Aug 1988). Order Number DE90612834. Available from 
NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

The volume includes more than 120 abstracts covering a broad 
spectra of topics in the field of molecular quantum mechanics and 
dynamics. 


18242 (INIS-mf-11579, pp. 49) The Fock expansion in 
atomic and molecular quantum mechanics. Abbott, P.C. (West- 
ern Australia Univ., Nedlands (Australia). Dept. of Physics). 
International Academy of Quantum Molecular Science, Menton 
(France); Israel Academy of Sciences and Humanities, Jerusalem 
(israel). 1988. (CONF-8808219-: 6. international congress on 
quantum chemistry, Jerusalem (Israel), 21-25 Aug 1988). In Sixth 
international congress on quantum chemistry, Jerusalem, Israel, 
August 21-25, 1988: Program and abstracts. Order Number 
DE90612834. Available from NTIS (US Sales Only), PC A07/MF 
A01 - OSTI; INIS. 

Abstract only. HELIUM/schroedinger equation; SCHROEDINGER 
EQUATION/analytical solution; HARTREE-FOCK METHOD; HE- 
LIUM; HYDROGEN; QUANTUM MECHANICS 


18243 (INIS-mf-11579, pp. 5) Charge density by the use of 
the Hiller-Sucher-Feinberg identity: Perturbative corrections 
and configuration-interaction effects. . Kazuhiro, |. (Science 
Univ. of Tokyo (Japan). Faculty of Science). International Academy 
of Quantum Molecular Science, Menton (France); Israel Academy 
of Sciences and Humanities, Jerusalem (israel). 1988. (CONF- 
8808219-: 6. international congress on quantum chemistry, 
Jerusalem (israel), 21-25 Aug 1988). In Sixth intemational 
congress on quantum chemistry, Jerusalem, Israel, August 21-25, 
1988: Program and abstracts. Order Number DE90612834. Avail- 
able from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

Abstract only. CHARGE DENSITY/configuration interaction; HE- 
LIUM/charge density; CORRECTIONS; HELIUM; PERTURBATION 
THEORY 


18244 (INIS-mf-11579, pp. 6) Trends of oscillator strengths 
in the lithium isoelectronic sequence. Barrientos, C. (Valladolid 
Univ. (Spain). Facultad de Ciencias (Spain)); Martin, |.; Charro, E. 
International Academy of Quantum Molecular Science, Menton 
(France); Israel Academy of Sciences and Humanities, Jerusalem 
(Israel). 1988. (CONF-8808219-: 6. international congress on 
quantum chemistry, Jerusalem (israel), 21-25 Aug 1988). In Sixth 
international congress on quantum chemistry, Jerusalem, Israel, 
August 21-25, 1988: Program and abstracts. Order Number 
DE90612834. Available from NTIS (US Sales Only), PC A07/MF 
A01 - OSTI; INIS. 

Abstract only. LITHIUM/soelectronic atoms; OSCILLATOR 
STRENGTHS/iithium; ELECTRONIC STRUCTURE; €E1- 
TRANSITIONS; F STATES; LITHIUM; POLARIZATION 


18245 (INIS-mf—-11579, pp. 11) Completion of low-energy 
eN2 scattering calculations using the hybrid theory. Weather- 
ford, C.A. (Florida State Univ., Tallahassee, FL (USA). Dept. of 
Physics (USA)); Temkin, A. International Academy of Quantum 
Molecular Science, Menton (France); Israel Academy of Sciences 
and Humanities, Jerusalem (Israel). 1988. (CONF-8808219-: 6. in- 
ternational congress on quantum chemistry, Jerusalem (israel), 
21-25 Aug 1988). In Sixth international congress on quantum 
chemistry, Jerusalem, Israel, August 21-25, 1988: Program and 
abstracts. Order Number DE90612834. Available from NTIS (US 
Sales Only), PC AO7/MF A01 - OSTI; INIS. 
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Abstract only. ELECTRON DIFFRACTION/partial differential 
equations; NITROGEWN/electron diffraction; ADIABATIC APPROX!I- 
MATION; HYBRIDIZATION; NITROGEN 


18246 (INIS-mf-11579, pp. 13) A classical path approach to 
reactive scattering. Billing, G.D. (Copenhagen Univ. (Denmark). 
H.C. Oersted Inst.); Muckerman, J.T. International Academy of 
Quantum Molecular Science, Menton (France); Israel Academy of 
Sciences and Humanities, Jerusalem (israel). 1988. (CONF- 
8808219-: 6. international congress on quantum chemistry, 
Jerusalem (Israel), 21-25 Aug 1988). In Sixth international 
congress on quantum chemistry, Jerusalem, Israel, August 21-25, 
1988: Program and abstracts. Order Number DE90612834. Avail- 
able from NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

Abstract only. ATOM-MOLECULE COLLISIONS/three-body prob- 
lem; DEUTERIUM/atom-molecule collisions; © CURVILINEAR 
COORDINATES; DEUTERIUM; HYDROGEN; MULTIPLE SCAT- 
TERING 


18247 (INIS-mf—11581, pp. 27) O-17 NMR spectroscopy of 
organic and inorganic peroxide species. Camporeale, M. (Bari 
Univ. (Italy)); Cassidei, L.; Curci, R.; Mello, R.; Musio, R.; Sciacov- 
ell, O. Weizmann inst. of Science, Rehovoth (Israel). 1988. 
(CONF-8810474—: Joint Israel - Italy symposium on magnetic reso- 
nance in material and biological sciences, Rehovot (israel), 16-18 
Oct 1988). In Joint Israel - Italy symposium on magnetic resonance 
in material and biological sciences, October 16-18, 1988: Program 
and abstracts. Order Number DE90612909. Available from NTIS 
(US Sales Only), PC AO4/MF A011 - OSTI; INIS. 

Abstract only. PEROXIDES/nmr spectra; TRANSITION ELE- 
MENT COMPLEXES/structural chemical analysis; BINDING 
ENERGY; PEROXIDES; STEREOCHEMISTRY 


18248 (INIS-mf—11581, pp. 40) Two-dimensional deuterium 
dynamic NMR of solutes dissolved in liquid crystal solvents. 
Boeftel, C. (Weizmann Inst. of Science, Rehovoth (Israel)); Luz, Z.; 
Poupko, R.; Vega, A.J.; Zimmermann, H. Weizmann Inst. of Sci- 
ence, Rehovoth (israel). 1988. (CONF-8810474—: Joint Israel - 
Italy symposium on magnetic resonance in material and biological 
sciences, Rehovot (israel), 16-18 Oct 1988). In Joint Israel - haly 
symposium on magnetic resonance in material and biological sci- 
ences, October 16-18, 1988: Program and abstracts. Order 
Number DE90612909. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Abstract only. NUCLEAR MAGNETIC RESONANCE /liquid crys- 
tals; DEUTERIUM; ION EXCHANGE; NMR SPECTRA; SOLUTES; 
SPIN 


18249 


(INIS-mf—11581, pp. 24) Advances in multifrequency 
ESR of copper complexes of biological relevance. Basosi, R. 
(Siena Univ. (Italy). Dept. of Chemistry). Weizmann Inst. of Sci- 
ence, Rehovoth (israel). 1988. (CONF-8810474-: Joint Israel - 
Italy symposium on magnetic resonance in material and biological 
sciences, Rehovot (israel), 16-18 Oct 1988). In Joint Israel - Italy 
symposium on magnetic resonance in material and biological sci- 


ences, October 16-18, 1988: Program and abstracts. Order 
Number DES90612909. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Abstract only. COPPER COMPLEXES/electron spin resonance; 
ELECTRON SPIN RESONANCE/requency analysis; BIOCHEM- 
ISTRY; COMPUTERIZED SIMULATION; ISOTOPIC EXCHANGE 


18250 (INIS-mf—11581, pp. 26) ESR and ESEM studies of 
nitroxide-alcohol solutions absorbed on x-zeolites. Martini, G. 
(Florence Univ. (Italy). Dept. of Chemistry); Romanelli, M. Weiz- 
mann inst. of Science, Rehovoth (israel). 1988. (CONF-8810474-: 
Joint Israel - Italy symposium on magnetic resonance in material 
and biological sciences, Rehovot (israel), 16-18 Oct 1988). In Joint 
Israel - Italy symposium on magnetic resonance in material and bi- 
ological sciences, October 16-18, 1988: Program and abstracts. 
Order Number DE90612909. Available from NTIS (US Sales Only), 
PC AO4/MF A01 - OSTI; INIS. 

Abstract only. ELECTRON SPIN RESONANCE/nitroxyl radicals; 
NITROXYL RADICALS/electron spin resonance; ADSORPTION; 
ALCOHOLS; PROBES; ZEOLITES 
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18251 (INIS-mf-11581, pp. 34) NMR relaxation investiga- 
tions of drugs bound to macromolecules in solution. Gaggelli, 
E. (Siena Univ. (italy). Dept. of Chemistry); Valensin, G. Weizmann 
Inst. of Science, Rehovoth (israel). 1988. (CONF-8810474—: Joint 
Israel - Italy symposium on magnetic resonance in material and bi- 
ological sciences, Rehovot (Israel), 16-18 Oct 1988). In Joint Israel! 
- taly symposium on magnetic resonance in material and biological 
sciences, October 16-18, 1988: Program and abstracts. Order 
Number DE90612909. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Abstract only. DRUGS/spin-lattice relaxation; CORRELATION 
FUNCTIONS; DRUGS; NUCLEAR MAGNETIC RESONANCE; RE- 
LAXATION TIME 


18252 (INIS-mf—11581, pp. 43) NMR studies of the motion 
of aromatic molecules absorbed on ZSM-5 zeolite. Kustanovich, 
|. (Weizmann inst. of Science, Rehovoth (israel). Dept. of Iso- 
topes); Luz, Z.; Vega, Sh. Weizmann Inst. of Science, Rehovoth 
(israel). 1988. (CONF-8810474—: Joint Israel - Italy symposium on 
magnetic resonance in material and biological sciences, Rehovot 
(israel), 16-18 Oct 1988). In Joint Israel - Italy symposium on mag- 
netic resonance in material and biological sciences, October 16-18, 
1988: Program and abstracts. Order Number DE90612909. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Abstract only. TOLUENE/nmr spectra; XYLENES/nmr spec- 
tra, ADSORPTION; CHANNELING; DYNAMICS; MOLECULES; 
TOLUENE; XYLENES; ZEOLITES 


18253 (INIS-mf—11583, pp. 11.2) Collisional-radiative caicu- 
lations tor time-dependent highly-nonlite plasmas. Foord, M. 
(Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics 
(USA)); Maron, Y. Israel Physical Society, Jerusalem (Israel); 
Bar-llan Univ., Ramat-Gan (Israel). Dept. of Physics. 1989. (CONF- 
8904310-: 1989 annual meeting of the Israel Physical Society, 
Ramat-Gan (israel), 17 Apr 1989). In /srae/ Physical Society 1989 
annual meeting: Program and abstracts. Order Number 
DE90706025. Available from NTIS (US Sales Only), PC A08/MF 
AO1 - OSTI; INIS. 

Abstract only. COLLISIONAL PLASMA; NON-EQUILIBRIUM 
PLASMA; NUMERICAL SOLUTION; TIME DEPENDENCE 


18254 (INIS-mf-11583, pp. 11.10) Systematic study of the 
contribution of 3d°4f4I" autoionizing levels to ionization equi- 
librium of high-z elements in hot plasmas. Mitnik, D. (Hebrew 
Univ., Jerusalem (israel). Racah Inst. of Physics); Mandelbaum, P.; 
Schwob, J.L. Israel Physical Society, Jerusalem (israel); Bar-llan 
Univ., Ramat-Gan (israel). Dept. of Physics. 1989. (CONF- 
8904310—: 1989 annual meeting of the Israel Physical Society, 
Ramat-Gan (Israel), 17 Apr 1989). In Israel Physical Society 1989 
annual meeting: Program and abstracts. Order Number 
DE90706025. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

Abstract only. EQUILIBRIUM PLASMA/autoionization; HOT 
PLASMA/autoionization; AUTOIONIZATION; GROUND STATES; 
PLASMA DIAGNOSTICS 


18255 (INIS-mf-11587) Analysis of x-ray spectra emitted 
from highly lonized atoms in the vacuum spark and laser- 
produced high power plasma sources. Mandelbaum, P. Hebrew 
Univ., Jerusalem (Israel). May 1987. 120p. (In Hebrew). Order 
Number DE90612877. Available from NTIS (US Sales Only), PC 
AOG/MF A01 - OSTI; INIS. 

The interest in atomic spectroscopy has greatly been reinforced 
in the last ten years. This gain of interest is directly related to the 
developments in different fields of research where hot plasmas are 
created. These fields include in particular controlled thermonuclear 
fusion research by means of inertial or magnetic confinement ap- 
proaches and also the most recent efforts to achieve lasers in the 
XUV region. The present work is based on the specific contribution 
of the atomic spectroscopy group at the Hebrew University. The 
recent development of both theoretical and experimental tools al- 
lowed us to progress in the understanding of the highly ionized 
states of heavy elements. In this work the low-inductance vacuum- 
spark developed at the Hebrew University was used as the hot 
plasma source. The spectra were recorded in the 7-300 A range 





by means of a high-resolution extreme-grazing-incidence spectrom- 
eter developed at the Racah Institute by Profs. J.L. Schwob and 
B.S. Fraenkel. To the extend the spectroscopic studies to higher-Z 
atoms, the laser-produced plasma facility at Soreq Nuclear Center 
was used. In this work the spectra of the sixth row elements were 
recorded in the x-rays by means of a crystal spectrometer. All 
these experimental systems are briefly described in chapter one. 
Chapter two deals with the theoretical methods used in the present 
work for the atomic calculations. Chapter three deals with the 
spectra of elements of the fifth row emitted from the vacuum-spark 
in the 30-150 A range. These spectra as experimental data were 
used in order to test ab-initio computations along the Nil sequence 
3d-nl transitions. The results of this work are presented in chapter 
four. Chapter five is devoted to the measurement and analysis of 
spectra emitted trom the vacuum-spark by rare-earth elements. 
(author). 56 refs., figures and tables. 


18256 (INIS-SU-144/A, pp. 23) Atomic excitations and 
alignment by fast neutrons. Kondrat'ev, VIN. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1989. (In Russian). 
(CONF-8905275-—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 3 refs. ATOMS/excitation; ATOMS/spin orientation; 
ATOMS; EXCITATION; FAST NEUTRONS; INNER-SHELL IONIZA- 
TION; NEUTRON TRANSPORT; PROBABILITY 


18257 (INIS-SU-144/A, pp. 76) Proton energy losses in ex- 
cited media. Erokhin, K.M.; Kalashnikov, N.P.; Mashinin, V.A. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1989. (in 
Russian). (CONF-8905275-: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. PROTONS/ion-atom collisions; ENERGY 
LOSSES; EXCITED STATES; HYDROGEN; ISOELECTRONIC 
ATOMS; PROTONS 


18258 (LA-UR-90-291) Kinetics and spectroscopy of KrF 
(B) and KroF (42 T). McCown, A.W.; Greene, D.P. Los Alamos 
National Lab., NM (USA). 1989. 7p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
891261-5: International conference on lasers '89, New Orleans, 
LA (USA), 3-8 Dec 1989). Order Number DE90006510. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The absorption spectra corresponding to transitions from the 4° 
level to upper excited states of several rare gas-halide trimers 
(KroF, AroF and XeoCl) have been measured at wavelengths rang- 
ing from 200 nm to as large as 800 nm. Absolute absorption cross 
sections for Kr2F have been determined. Experiments are dis- 
cussed that will measure the radiative lifetime of the KrF (B) state 
which is formed utilizing a sub-picosecond source. KrF B + C mix- 
ing, quenching rates and the B-—X stimulated emission cross 
section will be measured. 21 refs., 6 figs., 1 tab. 


18259 (SAND-89-2886C) A photocapture test of DX-center 
models. Hjalmarson, H.P.; Kurtz, S.R.; Brennan, T.M. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1989]. 7p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-891119-84: Materials Research Society fall meeting, 
Boston, MA (USA), 27 Nov - 2 dec 1989). Order Number 
DE90006297. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The DX-center model is widely used to explain data for the per- 
sistent photoconductivity (PPC) effect. An analysis of the DX-center 
model suggests a new experiment to test its correctness. In this 
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experiment, photons near the threshold energy of the photoioniza- 
tion cross-section for the DX-center induce transitions from the 
partially occupied conduction band to empty DxX-centers. This 
mechanism, which we call photocapture, competes with the usual 
photoionization which empties the DX-centers. The photocapture 
cross-section is estimated and an experimental attempt is made to 
detect photocapture. The null result suggests that the DX-center 
model is incorrect. 16 refs., 4 figs. 


18260 (TRI-PP-89-93) Emission of muonic hydrogen iso- 
topes from solid hydrogen layers into vacuum. Marshall, G.M. 
(British Columbia Univ., Vancouver, BC (Canada). TRIUMF Facil- 
ity); Bailey, J.M.; Beveridge, J.L.; Macdonald, J.A.; Senba, M.; 
Beer, G.A.; Mason, G.R.; Olin, A.; Brewer, J.H.; Forster, B.M. 
British Columbia Univ., Vancouver, BC (Canada). TRIUMF Facility. 
Oct 1989. 2p. (CONF-8909262-3: Muon catalyzed fusion meeting, 
Oxford (UK), 10-13 Sep 1989). Order Number DE90006880. Avail- 
able from NTIS (US Sales Only), PC A02/MF A01 - OSTI. 

A negative muon which is slowed and captured in a hydrogen 
target can participate in a wide range of processes including 
atomic and molecular formation, deexcitation, and scattering. Some 
of these processes are of great interest not only to the understand- 
ing of muon catalyzed fusion but for possible experiments in 
nuclear muon capture or quantum electrodynamics. Experimentally, 
the isolation of specific processes cannot always be done unam- 
biguously in conventional gas, liquid, or solid targets. For this 
reason an attempt has been made to create in vacuum free 
muonic hydrogen atoms, muonic protium (4—p) and muonic deu- 
terium (4—d). The method is discussed in this paper. 


18261 (UCRL—102296) Higher-order electron transport in 
gases. Penetrante, B.M.; Bardsley, J.N. Lawrence Livermore Na- 
tional Lab., CA (USA). 5 Oct 1989. 36p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
8908202—1: 6. international swarm seminar, Glen Cove, NY (USA), 
3-5 Aug 1989). Order Number DE90005995. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

We present calculations of the electron transport coefficients in 
He, Ne and Ar, based on the density gradient expansion theory. Of 
particular interest is the skewness coefficient D3. The arrival time 
spectra (ATS) are computed for typical drift tube conditions in order 
to assess the measurability of the higher-order transport 
coefficients. We show that D3 is measurable and that present ex- 
periments have the capability of resolving it from the ATS. The 
reported measured data on Ds, however, show large non- 
hydrodynamic behavior. An analysis of the TOF density profile 
based on a nonlinear continuity equation is also presented. The 
significance of including higher-order transport effects, either 
through the use of higher-order coefficients or the use of a nonlin- 
ear continuity equation, is discussed. 22 refs., 20 figs. 


18262 (WIS-PH-89/22) Random matrix description of 
chaotic scattering: Semi-classical approach. Biumel, R. (Weiz- 
mann inst. of Science, Rehovoth (Israel)); Smilansky, U. 
Max-Planck-Institut fuer Quantenoptik, Garching (Germany, F.R.). 
Apr 1989. 11p. Order Number DE90612880. Available from NTIS 
(US Sales Only), PC AO3/MF A01 - OSTI; INIS. 

The distribution of the eigenphase of the s matrix for chaotic 
scattering is studied by writing a semi-classical theory for the two 
point correlation function, expressed as a sum of contributions from 
unstable periodic orbits of the classical scattering mapping. For 
correlation ranges below a critical value r*, we obtain a universal 
function which is consistent with Dyson’s result for the random en- 
semble of unitary and symmetric matrices. We show that r* scales 
inversely with (h/2pi). We illustrate our analytical findings by a de- 
tailed numerical analysis of a system which displays chaotic 
scattering in the classical limit. These results provide strong evi- 
dence for the conjecture that the finger-print of classical chaos in 
the quantum world is the universal behavior of fluctuations which is 
given by the rule of random matrix theory. (authors). 26 refs. 


18263 Tritium and helium-3 in metals. Lasser, R. 170p. 
Springer-Verlag New York Inc., New York, NY (1989). 

The book surveys recent results on the behaviour of tritium and 
its decay product helium-3 metals. In contrast to many earlier 
books which discuss the properties of the stable hydrogen isotopes 
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without mentioning tritium, this book reviews mainly the results on 
tritium in metals. Due to the difficulties in preparing metal tritide 
samples, very important quantities such as diffusivity, superconduc- 
tivity, solubility, etc. have only been determined very recently. The 
book not only presents the measured tritium data, but also the iso- 
topic dependency of the different physical properties by comparing 
H, D and T results. A chapter is devoted to helium-3 in metals. As- 
pects such as helium release, generation of helium bubbles, 
swelling, and change of the lattice parameter upon aging are dis- 
cussed. The book provides the reader with up-to-date information 
and deep insight into the behaviour of H, D, T and He-3 in metals. 
Further important topics such a tritium production, its risks, han- 
dling and discharge to the environment are also addressed. 


18264 Desorption of organic molecules with fast incident 
atomic and polyatomic ions. Hunt, J.E. (Argonne National Lab.., 
IL (USA)); Salehpour, M.; Fishel, D.L. pp. 93 of 50th Anniversary 
1938/1988: Division of Analytical Chemistry newsletter, Spring 
1989. American Chemical Society, Washington, DC (US) (1989). 
DOE Contract W-31-109-ENG-38. (CONF-8904151-—: Analytical ap- 
plications of nuclear chemistry: award symposium honoring Ronald 
D. MacFarlane, Dallas, TX (USA), 9-14 Apr 1989). 

In 1974, Macfarlane and coworkers introduced a new mass 
spectrometric technique based on desorption-ionization of sample 
molecules from solid targets by the impact of fast heavy ions (fis- 
sion fragments) from *5*Cf. The process of ion-induced desorption 
of molecular ions from surfaces is not yet fully understood, 
although a large amount of experimental data related to the mech- 
anism has been published. This paper concerns the use of fast 
incident polyatomic ions to induce desorption of secondary molecu- 
lar ions of valine and chlorophyll from surfaces. Polyatomic ions 
are unique in that they are a collection of temporally and spatially 
correlated atoms. The main finding in this study is that incident 
polyatomic ions produce drastic enhancements in the secondary 
ion yields over atomic ions. Also, two types of nonlinear effects in 
desorption have been observed and will be discussed. 


18265 Fractal basin boundaries with unique dimension. Ott, 
E. (Maryland Univ., College Park, MD (USA). Lab. for Plasma and 
Fusion Energy Studies); Grebogi, C.; Yorke, J.A.; Nusse, H.E. pp. 
155 of Chaotic phenomena in astrophysics. Buchler, J.R.; Eich- 
horn, H The N.Y. Academy of Sciences, New York, NY 
(1987). (CONF-8610389-: Chaotic phenomena in astrophysics, 
Gainesville, FL (USA), 9-10 Oct 1986). 

The purpose of this paper is to show that in important special 
cases the dimension of basin boundaries can be unique; that dim 
takes on the same value for all open sets that contain part of the 
basin boundary. The authors ask, then, what property of the basin 
boundary insures uniqueness of its dimension? To put this ques- 
tion in sharper focus, suppose P and Q are two points on the basin 
boundary. Trajectories starting on the boundary must stay on the 
boundary, but trajectories on the basin boundary will tend asymp- 
totically to some subset of the basin boundary, usually not the 
whole basin boundary. Thus, none of the trajectories starting near 
P and Q may ever again come close to either P or Q. Therefore, 
why should the dimension of the basin boundary near P be like that 
near Q? The answer lies in understanding the long-term behavior 
of these trajectories. If there is a set A in the basin boundary such 
that the trajectories through P and Q come anpbitrarily close to all 
points of A and these trajectories stay close to A, then the trajecto- 
ries have similar long-term behavior. It is this property that makes 
the dimensions near P and Q equal. The authors formalize this 
idea with the discussion of asymptotic transitivity on the boundary. 


18266 KK molecules. Weinstein, J.D. Thesis (Ph. D.). vp.Univ. 
of Toronto, Toronto, Ontario (CA) (1987). Available from National 
Library of Canada, Ottawa. 

Two decades ago quarks were highly speculative and mysterious 
objects. Today they are accepted as commonplace building blocks 
of the universe. This transition has happened partly because of the 
great success that QCD inspired models have had in making pre- 
dictions about and systematizing most of the known hadrons. In 
recent years many new structures have been predicted on the ba- 
sis of these models. Some of these have faded and some are still 
highly speculative. Multiquark states and color chemistry do not 
seem likely now, hybrids and glueballs are objects which are firmly 
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predicted but still unseen. In this thesis we propose that another 
new kind of hadronic structure exists, the meson-meson molecule. 
This picture of qqGq states is a natural consequence of a quark po- 
tential model which has been very successful in standard hadron 
physics. Unlike the case of the other speculative forms of matter we 
have been very fortunate to find candidates for these new states 
standing out within the known meson states. We are also very for- 
tunate that many of the experimental consequences of these new 
states will be testable in the near future. After a brief introduction to 
hadron physics and the qqqq system in Chapters 1 and 2 we take 
a first look at qqqq in the context of a simplified potential model in 
Chapter 3. The abbreviated presentation of Chapter 3 gives way in 
Chapter 4 to the main results of this thesis in which we describe 
fully the most realistic treatment of this system to date. Chapter 5 
deals with an application of the resulting KK molecule picture to 
the puzzling properties of the newly discovered .(1440). Chapter 6 
contains some comments and a summary of our main conclusions. 


18267 Nuclear proton radii from low energy pion scattering. 
Barnett, B.M. Thesis (Ph. D.). vp.Univ. of British Columbia, Vancou- 
ver (CA) (1986). Available from National Library of Canada, Ottawa. 

Elastic scattering differential cross section ratios of positive pions 
on light nuclei are used to measure nuclear proton matter distribu- 
tion differences and their moments. The measurements are relative 
to nuclei whose matter distributions and absolute cross sections 
are considered as references (1*C, '®O): an optical model is opti- 
mized to describe scattering from these nuclei. The use of the ratio 
of cross sections lessens the effects of ambiguities in the pion nu- 
clear interaction on the extraction of density difference information; 
these effects are investigated. In addition, measurement of cross 
section ratios is insensitive to systematic experimental effects 
affecting measurement of absolute cross sections. The cross sec- 
tions and their ratios are presented at 38.6 MeV and 47.7 MeV on 
the isotones ''B, '*C and at 48.3 MeV and 62.8 MeV on the nuclei 
12C, 14N, 0 and '8O. Optical model analysis of the 1*C, ''B ex- 
periment in terms of RMS radius differences indicates systematic 
uncertainties of about the same order as the statistical uncertain- 
ties. The RMS proton matter radius differences extracted from the 
pion elastic scattering cross section ratios at low energy are con- 
sistent with the results of other methods. The work demonstrates 
viability of the 7* as a probe of the proton matter density differ- 
ences, and provides corroboration for the analogous «~ neutron 
density measurements of previous experiments. 


18268 Ground-state photoneutron reactions in (14)C and 
(18)O. Kuo, P.C.K. Thesis (Ph. D.). vp.Univ. of Toronto, Toronto, 
Ontario (CA) (1986). Available from National Library of Canada, Ot- 
tawa. 

Differential photoneutron cross sections were measured by time- 
of-flight techniques for the reactions ‘4C(-+,no)'3C and 
18O(-+,no)'7O as functions of laboratory angle between 48° and 
138° over the excitation energy region from 10 to 26 MeV. Angular 
distribution coefficients for the '*C(-yno) reaction were extracted as 
functions of excitation energy between 10 and 22 MeV while angle- 
integrated cross sections were obtained between 10 and 26 MeV. 
The angle-integrated cross section for the '®O(-no) reaction was 
extracted between 14 and 26 MeV and angular distribution 
information was obtained from 14 to 20 MeV. The present data in- 
dicates that between 14.5 and 20 MeV, the ground state channel 
contributes only about 25% of the total transition strength found in 
the neutron channel. Also presented in this thesis is a systematic 
comparison of the ground-state photoneutron cross sections of the 
naturally-occurring carbon and oxygen isotopes. (Abstract short- 
ened with permission of author.) 


18269 An experimental study of the rare K* meson decay 
K* — pit ete. Jagel, E.A. Thesis (Ph. D.). 185p. Univ. of 
Washington, Seattle, WA (US) (1988). Available from University Mi- 
crofilms, PO Box 1764, Ann Arbor, MI 48106, Order No.88-26,395. 

An experimental measurement of the rare kaon decay K* — 
7*e*te- was made by a group of physicists from Brookhaven Na- 
tional Laboratory, the Swiss Institute for Nuclear Research, the 
University of Washington and Yale University. The experiment was 
pertormed at Brookhaven National Laboratory's Alternating Gradi- 
ent Synchrotron in a series of data runs from 1985 to 1987. The 
Kyee decay is a second order weak which is sensitive to the 





(poorly understood) QCD corrections to the strangeness changing 
weak Hamiltonian. A total of 201 Kxee events were obtained, rep- 
resenting an increase in the world statistics of the decay by a 
factor of 5. An analysis of these events provided the first confirma- 
tion of the prediction that the decay proceeds via a vector 
interaction. The branching ratio for the decay was measured to be 
3.4 + 0.4 x 10~’, in approximate agreement with a previous mea- 
surements and within the errors of most theoretical predictions. 


18270 Lambda and antilambda polarization in proton-proton 
interactions trom ,/s = 31 to 62 GeV. Sherwood, P. Thesis (Ph. 
D.). 144p. Univ. of California, Los Angeles, CA (US) (1988). Avail- 
able from University Microfilms, PO Box 1764, Ann Arbor, Mi 
48106, Order No.88-03,988. 

This thesis presents measurements of A°, A° and 5° production 
made using experiment R608 at the CERN ISR. The A° cross sec- 
tions have been measured in the range 0.20 < xe < 0.96 and for 
Pi up to 2.2 GeV/c. The invariant cross section, E*d°a/dp®, is pre- 
sented in x¢ bins, plotted against p,;2. The function Aexp[—(bp,? + 
cp;*)] was found to be a good fit to the data. The cross section 
was integrated with respect to p,* to obtain the x- dependence. 
The A° shows a rapid fall-off with x¢ up to x¢ ~ 0.4, and thereafter 
exhibits a small decline to zero at xr ~ 1, as is typical for baryons 
produced in proton fragmentation processes. The A° cross section 
was measured in the region 0.2 < x¢ < 0.5. The invariant cross 
section was found to be well described by the function 
Aexp(—bp,*). Unlike the A°, the A° cross section falls rapidly with 
Xp. The I° cross section was measured in the region 0.5 < p; < 
1.2 GeV/c and 0.3 < xp < 0.7. In this region, the A°/Z° ratio is 
0.376 + 0.044. The £° is thus the dominant contributor to non- 
direct A° production. The A° polarization was measured as function 
of \/s for 31 < ./s < 62 GeV. Over the ISR energy range, it was 
found to change insignificantly, (0.8 + 1.7)%. The dependences on 
Xf and p,; were measured. The polarization was found to increase 
with p,, and xe. At an average p; of 1.1 GeV, it was found to de- 
pend linearly on xe, with approximately —40% at xp = 0.8. The A° 
polarization was measured, and was found to be 3.8 + 1.5%. 


18271 Production of charm mesons by high-energy neu- 
trons. Shipbaugh, C.L. Thesis (Ph. D.). 141p. Univ. of Illinois, 
Urbana-Champaign, IL (US) (1988). Available from University Mi- 
crofilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.88-23,249. 

The charmed mesons ED*=, D°, and D,+ have been observed 
in neutron-nucleus collisions at the FNAL Tevatron. A sample of 
134 + 19 events was investigated in the decay mode D** — D° 
a+ with the subsequent decay mode D° — K*K~. The cross sec- 
tion per nucleon for D*+, at most probable energy ,/s = 35 GeV, 
was measured to be: do(xf)/dxf - BR = 2.11 + .43(+63)yub/nucleon 
for 0.0 < x; < 0.14 (x; = .07). The branching ratio (BR) is defined 
as: BR = BR(D* — D,) x BR(D — K*K~—). The dependence of 
the cross section per nucleus on number of nucleons in the target 
was fit to a form A® and it was found that a = .96 + .17. A sample 
of 64 + 16 D,= events was investigated for the decay D,= — 
or. The differential cross section for Ds+ production averaged 
over the particle and antiparticie states is: BR - > doDe*/dxf + 
do(D, —/dxf) = 2.8 + 0.80 + .86 pb/nucleon at x; = 0.175 where 
the first error is statistical and the second error is systematic. The 
branching fraction is defined as BR = BR(Ds — ¢z), and a linear 
A dependence was assumed. 


18272 Measurements of the neutron-induced fission cross 
section of “2Cm and 2*Pu by lead slowing down time spec 
trometer. Alam, B. Thesis (Ph. D.). 183p. Rensselaer Polytechnic 
Institute, Troy, NY (US) (1987). Available from University Micro- 
films, PO Box 1764, Ann Arbor, Mi 48106, Order No.87-29,292. 
The neutron-induced fission cross section of 4*Cm and 29®Pu 
have been measured from 0.1 eV to 100 keV energy range using 
the Rensselaer Polytechnic Institute’s Gaerttner Laboratory Elec- 
tron Linac as a pulsed neutron source and the Rensselaer Intense 
Neutron Spectrometer (RINS) system to obtain an adequate ratio 
of the neutron-induced fission signal to that due to spontaneous 
fission background. A special fission chamber design employing 
multiple pairs of hemispherical electrodes coupled with fast elec- 
tronics (nsec rise-time) combine to suppress the alpha pileup 
effects. The fission cross section of *4*Cm and 29®Pu reported in 


64 PHYSICS | 
6403 Atomic, Molecular, and Chemical Physics 


this thesis were obtained from simultaneous measurements on 
235, 238Py and *42Cm, and these data were normalized to the 
resolution-broadened ENDF/B-V 255 U fission cross section. The 
fission areas and the widths for the resolved low-energy 
resonances of *4@Cm and 738Pu were determined. The resolution- 
broadened ENDF/B-V 7°8Pu fission data are generally in poor 
agreement with the measured fission data and a new evaluation on 
238Pu has been recommended. The measured fission cross section 
of 242Cm cannot be compared because no evaluation or measure- 
ment on this nuclide is available in the energy region of the 
present measurements. 


18273. An improved 8&GeV beam transport system for the 
Fermi National Accelerator Laboratory. Syphers, M.J. Thesis 
(Ph. D.). 182p. Univ. of Illinois, Chicago, IL (US) (1987). Available 
from University Microfilms, PO Box 1764, Ann Arbor, Mi 48106, 
Order No.87-26,105. 

A new 8 GeV beam transport system between the Booster and 
Main Ring synchrotrons at the Fermi National Accelerator Labora- 
tory is presented. The system was developed in an effort to 
improve the transverse phase space area occupied by the proton 
beam upon injection into the Main Ring accelerator. Problems with 
the original system are described and general methods of beamline 
designed are formulated. Errors in the transverse properties of a 
beamline at the injection point of the second synchrotron and their 
effects on the region in transverse phase space occupied by a 
beam of particles are discussed. Results from the commissioning 
phase of the project are presented as well as measurements of the 
degree of phase space dilution generated by the transfer of 8 GeV 
protons from the Booster synchrotron to the Main Ring syn- 
chrotron. 


18274 Helium-three and proton radiative capture studies at 


intermediate energies. Marchienski, D.G. Thesis (Ph. D.). 186p. 

Ohio State Univ., Columbus, OH (US) (1987). Available from Uni- 

versity Microfilms, PO Box 1764, Ann Arbor, Mi 48106, Order 
No.87-26,684. 

Giant Dipole Resonances (GDR’s) built upon excited states in 
Oo 


12¢ and '°O are studied. The Second Harmonic GDR is a reso- 
nance whose excitation function is centered at a 2hw excitation in 
12C and is built upon 1p-ih states at a 1hw excitation. Data on 
1 Bip,y)'*C taken at six beam energies from 37 MeV to 80 MeV 
are analyzed and evidence is presented for a Third Harmonic GDR 
in 1*C which is centered at a Siw excitation energy and is built 
upon ip-ih states at 2hw excitation. Integrated capture strengths 
for both the Second Harmonic and Third Harmonic GDR’s agree 
well with dipole strengths calculated by using a simple schematic 
model. Data for the °Be@He,+7)'*C taken at an incoming excitation 
energy in '*C of 43 MeV are compared to data on ''Bip,y)'*C 
taken at the same incoming excitation energy. The capture reac- 
tions lead primarily to final states which are similar in structure to 
the incoming state. Comparison of the capture cross sections of 
these two reactions indicates a large contribution to the structure of 
12C excited states from configurations which are more complicated 
than 1p-1h configurations and which are primarily 3p-3h in nature. 
Data for the ®Be(He,-7)'C reaction covering four SHe beam ener- 
gies from 23 MeV to 40 MeV including a differential cross section 
angular distribution taken at 23 MeV are presented. Data for the 
12C(He,+)'5O reaction covering three 9He beam energies be- 
tween 25 MeV and 40 MeV including a differential cross section 
angular distribution taken at 26 MeV are also presented. 


18275 A study of deuteron stripping reactions on light and 
heavy targets. Abu-Kamar, S.E.D.M. Thesis (Ph. D.). 194p. Univ. 
of Surrey, Guildford (GB) (1987). Available from UMI, Dissertation 
Information Services, 300 North Zeeb Road, Ann Arbor, Mi 48106 
BRDX-80,115. 

This thesis is concerned with the study of the spin-dependence 
of low-energy deuteron stripping on light and heavy target nuclei. 
In the case of a heavy target, the relative importance of the folding 
model spin-orbit interaction and (d,p) channel coupling effects upon 
the elastic vector analyzing power for deuteron scattering from Zr 
at 5.5 MeV is studied. Coupled channels calculations are per- 
formed in which the elastic channel and neutron transfer to the 
strongly populated states of ®'Zr are treated explicitly. The results 
of these calculations indicate significant corrections to the elastic 
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iT,;; and (d,p) reaction observables and provide a consistent quali- 
tative description of the data. In case of a light target nucleus, it 
has been suggested that the spin degree of freedom in plasma fu- 
sion reactions could be utilized to enhance or suppress fusion 
reaction rates. For example if the d(d,n) SHe reaction were sup- 
pressed then a neutron-free d-°He fusion reactor is likely to work. 
This suppression is thought to occur at low energies when the 
deuterons are polarized with spin parallel. In marked contrast with 
the previously reported DWBA calculations, which claim to repro- 
duce the data, it is found that the data is overestimated by a factor 
of 150 at a center of mass energy at 55 KeV. Repeating the calcu- 
lations using another neutron optical potential, which also fits the 
n-*He scattering data, yields a good agreement with the data. 


18276 Heavy leptons at hadron colliders. Ohnemus, J.E. 
Thesis (Ph. D.). 196p. Univ. of Wisconsin, Madison, WI (US) 
(1987). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, MI 48106, Order No.87-27,250. 

The recent advent of high energy hadron colliders capable of 
producing weak bosons has opened new vistas for particle physics 
research, including the search for a possible fourth generation 
heavy charged lepton, which is the primary topic of the thesis. Sig- 
nals for identifying a new heavy lepton have been calculated and 
compared to Standard Model backgrounds. Results are presented 
for signals at the CERN collider, the Fermilab collider, and the pro- 
posed Superconducting Supercollider. 


18277 Techniques for the separation of neutron and gamma 
irradiations in thermoluminescent LIF. Abhold, M.E. Thesis (Ph. 
D.). 111p. Univ. of Washington, Seattle, WA (US) (1987). Available 
from University Microfilms, PO Box 1764, Ann Arbor, Mi 48106, 
Order No.88-02,176. 

The light emission spectra from thermoluminescent LiF in the 
form of TLD-100 is investigated for irradiations from Cs-137 gam- 
mas, thermal neutrons, and Am-241 alphas. The light emission 
spectra for thermal neutron and Cs-137 gamma irradiations is ob- 
served to be identical over the spectral range from 300 nm to 660 
nm. The spectral observed for Am-241 aipha irradiations exhibit an 
enhancement in the spectral region from 520 nm to 600 nm with 
respect to the gamma and thermal neutron irradiations. This en- 
hancement is shown to be due to contaminants on the surface of 
the TLD most likely introduced by the standard cleansing rinse in 
Methanol. The design of a carbon dioxide laser heated TLD reader 
developed to observe the light emission spectrum of LiF is pre- 
sented. The TLD reader is shown to exhibit excellent reproducibility 
in the heating rate, which allows for a repeatability in radiation 
dose measurements of less than two percent. 


18278 Giant dipole resonances bullt on excited nuclear 
states observed in proton capture and heavy-ion fusion. Feld- 
man, G. Thesis (Ph. D.). 184p. Univ. of Washington, Seattle, WA 
(US) (1987). Available from University Microfilms, PO Box 1764, 
Ann Arbor, Mi 48106, Order No.88-02,229. 

We have measured +-ray spectra from the radiative capture re- 
actions “Sc(p,7)“*Ti and 5"V(p,+)5*Cr over the proton energy 
range E, = 4.0-23.5 MeV (Ex ~ 14-34 MeV), spanning the giant 
dipole resonance (GDR) built on excited final states up to E; ~ 10 
MeV. Excitation functions for transitions to individual final states or 
groups of states in “©Ti and 5*Cr show broad resonances, in addi- 
tion to a statistical component evident at low +-ray energy. Inclusive 
-y-fay spectra from the heavy-ion fusion reactions '°F + 27Al and a 
+ “*Ti were measured. Angular distributions are nearly symmetric 
about 6. = 90° (a; < 0.1), consistent with a statistical process. Fit- 
ted GDR strengths are close to the E1 sum rule, and GDR energies 
are roughly constant as a function of bombarding energy in each 
reaction. Resonance widths are broad (T > 7 MeV) and increase 
with bombarding energy. Using the statistical model, we have cal- 
culated the compound nucleus contribution to the measured (p,-) 
cross section. Measured excitation functions were analyzed by 
three methods: (1) Lorentzian fits, (2) direct-semidirect calculations 
and (3) schematic model estimates of integrated GDR strength. 


18279 Elastic scattering of *C+'2C, 4C+"*0, and *C+'%0. 
Sterbenz, S.M. Thesis (Ph. D.). 179p. Yale Univ., New Haven, CT 
(US) (1987). Available from University Microfilms, PO Box 1764, 
Ann Arbor, Mi 48106, Order No.88-05,316. 
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We have carried out highly detailed studies of the elastic scatter- 
ing of C from '*C, 10, and ‘80, in a search for resonant 
phenomena in heavy-ion systems of non-zero isospin and zero 
spin. Angular distributions from '*C+'*C and 'C+'°O scattering 
were measured at '*C bombarding energies ranging from 20 to 
40.3 MeV in 0.35 MeV steps. '*C+'8O angular distributions were 
measured at '*C energies from 20 to 30 MeV in 0.40 MeV steps 
and from 22.5 to 32.5 MeV in 2.5 MeV steps. The great variety of 
behavior which characterizes heavy-ion scattering is clearly illus- 
trated by our data. The *C+'*C and '4C+'6O systems both exhibit 
marked gross structure in their excitation functions and deep oscil- 
latory structure with a large backward angle rise in their angular 
distributions. They are in sharp contrast with the '4C+'®O system, 
where structure is not apparent, and cross-sections fall steeply at 
larger angles and higher energies. However, only in the 4C+'2C 
system are the excitation functions strongly fragmented by interme- 
diate width structure. The anomalous appearance of the 'C+'@C 
angular distributions near 17.5 MeV (cm) does suggest the exis- 
tence of a resonant state tentatively identified as | = 10 by phase 
shift analysis. 


18280  Fission-fragment gamme-ray multiplicities. Hook, D.E. 
Thesis (Ph. D.). 193p. Victoria Univ. of Manchester, Manchester 
(GB) (1987). Available from UMI, Dissertation Information Services, 
300 North Zeeb Road, Ann Arbor, Mi 48106 BRD-80,214. 

The gamma ray multiplicity (M-y) of fission fragments is a valu- 
able experimentai clue to the physics of the fission process in 
particular and the dynamics of heavy-ion collisions in general. Ap- 
paratus for measuring My as a function of mass asymmetry was 
constructed and commissioned. The apparatus consisted of a time- 
of-flight telescope with a time resolution for fission fragments of 
1.5 ns and a solid angle of some 0.04 strad. The telescope was 
constructed using a micro-channel plate start detector and a paral- 
lel plate avalanche counter as a stop detector. Gamma rays from 
the fragments were detected in an array of three 5” x 6” Nal(TI) 
detectors placed approximately 55 cm from the target. When used 
in beam this apparatus provided sufficient mass resolution for the 
detected fission fragments and allowed excellent separation of the 
y-rays and neutrons from the reaction on the basis of their time-of- 
flight. 


18281 Magnetic resonance studies of solid T2 above 4K. 
Sater, J.D. Thesis (Ph. D.). 111p. Ohio State Univ., Columbus, OH 
(US) (1987). Available from University Microfilms, PO Box 1764, 
Ann Arbor, Mi 48106, Order No.88-04,100. 

We use pulsed NMR at 30 Mhz to study various properties of 
solid tritium (T2). Ortho Tp converts to para T> with time. This con- 
version is directly observed by measuring our initial signal height as 
a function of time. We find the difference between the signal at any 
given time and the equilibrium signal at long times is described by 
an exponential decay of time constant (r). 7 varies with tempera- 
ture and has a minimum near 11K. We also observe the equilibrium 
signal to be greater than one would expect from Boltzmann statis- 
tics. We model the conversion as being caused by paramagnetic 
atoms produced from the G-decay of the tritium. We are able to 
obtain model dependent results for the density, mobility, and re- 
combination rates of the atoms. Measurements are also made of 
the line-shape and spin-lattice relaxation times of T2 and DT. Spin- 
lattice relaxation appears to be dominated by the EQQ interaction 
between ortho molecules, just as in the nonradioactive hydrogens. 
The NMR line-shape of DT and To is found to behave differently 
than in Hp and HD. Finally, measurements of the coefficient of self- 
diffusion of HD, DT, and Tp are made. When our work is combined 
with that of others on H2 and D2, an unprecedented series of mea- 
surements of diffusion as a function of mass are achieved. 


18282 Evidence of intrinsic reflection asymmetric nuclear 
shapes. Cottle, P.D. Thesis (Ph. D.). 197p. Yale Univ., New 
Haven, CT (US) (1986). Available from University Microfilms, PO 
Box 1764, Ann Arbor, MI 48106, Order No.87-28,118. 

Most of the important advances in the description of collective 
nuclear phenomena have been based upon the assumption of a re- 
flection symmetry relative to a plane perpendicular to the symmetry 
axis of the nucleus. It is known, however, that reflection asymmet- 
ric shapes, such as alpha clustering configurations and dynamic 





octupole deformations, can be found in many regions of the peri- 
odic table. Isotopes of Ra and Th have long been known to exhibit 
characteristics suggesting the possibility that static intrinsic reflec- 
tion asymmetric shapes are present. We examine the nature of 
reflection asymmetry in Ra and Th by first studying, in detail, three 
nuclei, 2'°Rn, 219Ra and 22°Ra, produced in the '4C + 2°8Pb fu- 
sion reaction using several techniques of gamma ray spectroscopy. 
Level spectra have been constructed for these nuclei to excitation 
energies of 2.1 MeV, 4.9 MeV and 3.6 MeV, respectively. Second, 
we discuss our results within the context of the systematic behav- 
ior of other Rn, Ra and Th isotopes and its relationship to 
predictions of alpha particle cluster, octupole vibration and static 
octupole deformation models. Third, we find that several observ- 
ables seen in the Ra-Th region are qualitatively similar to those 
found in the Sm-Gd region. Finally, we see that the excitation 
spectra observed in the mass 217 and 219 Ac and Ra isotopes are 
described quite well in terms of a weak particle-core coupling 
model which is generally successful for weakly deformed nuclei. 


18283 Electron scattering from '®Hg and “Hg. Laksana- 
boonsong, J. Thesis (Ph. D.). 141p. Univ. of Virginia, 
Charlottesville, VA (US) (1986). Available from University Micro- 
films, PO Box 1764, Ann Arbor, Mi 48106, Order No.87-16,971. 

This experiment is the first electron scattering study on mercury 
isotopes. Electron scattering from '°8Hg and 2°*Hg has been per- 
formed at the NIKHEF-K Medium Energy Accelerator. Measured 
cross sections cover an effective momentum transfer range from 
0.4 to 2.9 tm—". Elastic cross sections were determined for scatter- 
ing from both isotopes. Cross section for inelastic excitations in 
195Hig below 3 MeV were also determined. Measured cross sec- 
tions were fit using DWBA phase shift codes to determine 
coefficients for Fourier-Bessel expansions of ground state and tran- 
sition charge densities. Differences between the ground state 
charge densities of the two isotopes reveal the effect of the polar- 
ization of the proton core in response to the addition of neutrons. 
Spin and parity of several excited states of '°®Hg were determined. 
Extracted transition densities of these states show their predomi- 
nantly collective nature. Charge densities for members of the 
ground state rotational band were compared with axially symmetric 
Hartree-Fock and geometrical model predictions. 


18284 Inclusive charged D meson production cross section 
measurement in 800 GeV p-emulsion interactions. Oleynik, G.A. 
Thesis (Ph. D.). 240p. Ohio State Univ., Athens, OH (US) (1987). 
Available from University Microfilms, PO Box 1764, Ann Arbor, Ml 
48106, Order No.88-04,085. 

This paper presents a preliminary cross section for the inclusive 
production of charged D mesons in proton-emulsion collisions at 
800 GeV as measured in the hybrid emulsion spectrometer experi- 
ment 653 at Fermi National Accelerator Laboratory. The apparatus 
making up the experiment is described in some detail, with special 
emphasis on the data acquisition system. The analysis performed 
to derive the charged D meson cross section is also detailed. A 
charged D meson invariant mass constructed from purely elec- 
tronic spectrometer information was searched for in 61% of the 
data from the first running period of the experiment. This data sam- 
ple corresponds to an emulsion exposure of approximately 1.5 x 
10° incident protons, and 3.14 x 10® recorded triggers. A charged 
D meson signal of 14_4*° of which 12_4*° was found to be con- 
sistent with the experiment’s muon trig r yields a charged D 
meson cross section of: o(D*) = 37_43*'’ + 13 ub where a linear 
atomic weight dependence is assumed. 


18285 Nuclear dynamics in the shape-transitional nuclei: A 
study of 1%°-19205 and '-19pt by neutron scattering. Hicks, 
S.E. Thesis (Ph. D.). 348p. Univ. of Kentucky, Lexington, KY (US) 
(1987). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, MI 48106, Order No.88-06,547. 

Measurements of both neutron differential scattering cross sec- 
tions as well as neutron total cross sections from '%:18Os and 
194.196Pt are presented. Extensive coupled channels analyses, 
based on the low-lying collective excitations of these isotopes, 
were performed. These measurements and analyses are able to 
discriminate among the many nuclear structure models that have 
been offered to interpret this mass region. Neutron scattering is 
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shown to be a sensitive probe of the weakly coupled collective ex- 
citations that characterize this region. In addition to the nuclear 
structure information extracted from the coupled channels analy- 
ses, other surprising results are noted. The neutron scattering 
potential was found to saturate at low energy, in contrast to the lin- 
ear energy dependence usually found in scattering studies. 


18286 Superradiance trom photodissociatively created sys- 
tems. Jaroszynski, D.A. Thesis (Ph. D.). 342p. Victoria Univ. of 
Manchester, Manchester (GB) (1987). Available from UMI, Disser- 
tation Information Services, 300 North Zeeb Road, Ann Arbor, MI 
48106 BRD-80,867. 

The first observations of superradiance (SR) in 4s excited sodium 
atoms and 4s excited thallium atoms are presented. Excited state 
population is created by photodissociation of Nal and Til using a 
subnanosecond pulse of 193 nm photons from an ArF laser. Cas- 
cade SR emission is observed on the 4s-3p-3s transition in sodium. 
In thallium 535 nm SR emission is observed on the Ss; to P3/2 


transition. In both systems SR is characterized by a square law in- 
tensity an inverse pulse delay and inverse pulse width dependence 
on excited state density. An unsuccessful attempt at observation of 
SR in excited iodine is also discussed which shows no evidence of 
SR emission in spite of conditions being correct for SR. The transi- 
tion between SR and amplified spontaneous emission (ASE) has 
been observed. The dependence of delay on the density shows 
that the system begins by SR and evolves into ASE. 


18287 Electromagnetic shifts of energy levels of a hydro- 
gen atom in idealized cavities. Burzan, D. Thesis (Ph. D.). 403p. 
Univ. of Essex, Colchester (GB) (1987). Available from UMI, Dis- 
sertation Information Services, 300 North Zeeb Road, Ann Arbor, 
Mi 48106 BRD-80,010. 

Energy level shifts are evaluated for the 2p-2s transition for a 
hydrogen atom in various confining geometries with idealized per- 
fectly conducting metallic boundaries in all cases. The minimal 
coupling Hamiltonian formalism is employed in the non-relativistic 
approximation in the Coulomb gauge to calculate the level shifts. 
Bethe’s work for the Lamb shift in free space for the hydrogen 
atom is used as the model for working out the transverse level 
shifts in the various confining geometries. The Stark effect arising 
from the interaction of an atom with its image in the metal is used 
to evaluate the longitudinal level shift. The analysis is carried out 
by first quantizing the electro-magnetic field in a general cavity af- 
ter a discussion is presented in the introduction of the relation of 
this work to that of other authors on related topics. The theory is 
then developed in detail in the various special confining geometries 
starting with case of the parallelopiped and its limiting cases of two 
plates and one plate respectively. The confining geometries of a fi- 
nite and infinite cylinder are considered next followed by that of 
sphere. Detailed numerical results are presented in each of the 
various special cases with graphs and tables after extensive com- 
putation. The conclusions of the thesis are summarized separately. 


18288 Structure of C via elastic and inelastic neutron 
scattering from 'C: Measurement, R-matrix analysis, and 
shell model calculations. Reslier, D.A. Thesis (Ph. D.). 522p. 
Ohio Univ., Athens, OH (US) (1987). Available from University Mi- 
crofilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.87-27,883. 

The specific purpose of this work is to provide a better under- 
standing of the ™C level structure: the general purpose is to 
provide the details for using shell model calculations in R-matrix 
analyses. Using the TOF facilities of the Ohio University Accelera- 
tor Laboratory, the elastic and first 3 inelastic differential scattering 
cross sections for '*C + n were measured at 69 energies for 4.5 < 
E, < 11 MeV. A multiple scattering code was developed which 
provided a simulation of the experimental scattering process allow- 
ing accurate corrections to the small inelastic data. The integrated 
13C(n,a)'Be cross section is estimated. The sequential 2n-decay 
of '*C states populated by °C + n was observed. A shell model 
code was developed. Normal and non-normal parity calculations 
were made for the lithium isotopes using a new two-body interac- 
tion. The results for 5Li predict the 2s, 2 and 1ds 2 single-particle 
states to be located below the 3/2* (Ex = 16.66 MeV) state. Similar 
calculations were made for SC, '°N, and '4C. Shell model calcula- 
tions generated the R-matrix parameters for the elastic and first 3 
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inelastic channels of °C + n. After adjusting some energies, the 
predicted structure generally agrees with experiment for E, < 4 
MeV. The procedure for using shell mode! calculations in R-matrix 
analyses is given. New and more consistent '*C level information 
is obtained. 


18289 Comparison of classical simulations of the H + H2 re- 
action to accurate quantum mechanical state-to-state partial 
cross sections with total angular momenta J = 0-4 and to ex- 
periment for all J. Meishan Zhao (Univ. of Minnesota, Minneapolis 
(USA)); Miadenovic, M.; Truhlar, D.G.; Schwenke, D.W.; Yan Sun; 
Kouri, D.J.; Blais, N.C. Journal of the American Chemical Society 
(USA), 111(3): 852-859 (1 Feb 1989). 

Quantum mechanical calculations are reported for probabilities 
and partial cross sections for the reaction H + p-H2 (v = 0, j = 0.2, 
E,.) = 1.1 eV, J = 0-4) — o-Hp (v’ = 0, 1) + H, where vp, j, and v’ 
are initial vibrational, initial rotational, and final vibrational quantum 
numbers, respectively, €,. is the initial relative translations energy, 
and J is the conserved total angular momentum quantum number. 
The calculations involve three arrangements and 468-780 coupled 
channels, and they are converged to 0.1-1%. The corresponding 
quantities are also calculated by the quasiclassical trajectory 
method, and comparing these results provides a detailed test of 
the trajectory method. For most final states, the trajectory results 
agree with the quantal ones within a factor of 1.5 to 2, and the tra- 
jectory value for the (v’ = 1)/(v' = 0) branching ratio is too high by 
a factor of 1.6. The authors also report trajectory results that are 
converged with respect to increasing J, and the converged value of 
the branching ratio is found to be 2.5 times larger than experiment. 
49 rets., 5 figs., 9 tabs. 
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Refer also to citation(s) 16814, 17478 


18290 (INIS-mf—11578, pp. 67) Heat transfer enhancement 
by a magnetic field. Sukoriansky, S. (Ben-Gurion Univ. of the 
Negev, Beersheva (Israel). Center for MHD Studies); Klaiman, D.; 
Branover, H.; Greenspan, E. Ministry of Energy and Infrastructure, 
Jerusalem (israel). 1988. (CONF-880609-: Energy 88: 2. Interna- 
tional congress and exhibition on energy, Tiberias (Israel), 5-10 
Jun 1988). In The second international congress and exhibition on 
energy, June 5-11, 1988, Tiberias, Israel: Energy 88 - Abstracts. 
Order Number DE90615090. Available from NTIS (US Sales Only), 
PC AO7/MF A01 - OSTI; INIS. 

Abstract only. HEAT TRANSFER/magnetic fields; LIQUID MET- 

LS 


18291 An investigation of a class of self-dual monopole so- 
lutions. Fitzsimmons, S.G. Thesis (Ph. D.). 174p. Univ. of Notre 
Dame, Notre Dame, IN (US) (1988). Available from University Mi- 
crofilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.88-27,252. 

The object of this investigation is to exhibit explicit magnetic 
monopole solutions of the grand unified field equations for different 
gauge groups. Chapter 1 introduces the assumptions used to 
simplity the field equations. The class of grand unified models con- 
sidered contains gauge fields and a single Higgs field in the adjoint 
representation. The solutions sought are spherically symmetric, 
and the Bogomoiny-Prasad-Sommerfield limit is assumed. Physi- 
cally important finite energy solutions must satisfy boundary 
conditions at the origin and the far-field. In Chapter 2, the spherical 
symmetry is implemented by a particular type of imbedding, known 
as maximal imbedding. The general solution of the field equations 
in this case is known, and the integration constants are chosen to 
match the boundary conditions using the Laplace transform. Chap- 
ters 3 and 4 investigate the existence and stability of the related 
McGlinn solutions. 


18292 Statistical properties of large ensembles of exact so- 
lutions to Burgers’ equation with random initial conditions. 
Keleti, S. Thesis (Ph. D.). 322p. Univ. of Missouri, Rolla, MO (US) 
(1988). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, MI 48106, Order No.88-16,021. 

The study of Burgers’ equation is important to the understanding 
of the Navier-Stokes equation, as Burgers’ equation is so often 
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used in preliminary investigations of turbulence (i.e., statistical clo- 
sures). In this work, the difficulties in implementing exact solutions 
to Burgers’ equation have been overcome, allowing the study of 
the statistical properties of Burgers’ equation using the exact solu- 
tion for piecewise linear initial velocity fields. The statistical and 
spectral properties commonly used in studies of turbulence are 
presented for three different types of initial conditions. It is found 
that the energy spectrum quickly evolves to a self-similar functional 
form which can be simply characterized. A full-spectrum nonlinear 
similarity transformation based on this characterization is devel- 
oped. It is found that the probability distribution of the velocity field 
approaches a bell-shaped distribution, but that the higher moments 
of this distribution do not rapidly approach those of a Gaussian dis- 
tribution. 
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Refer also to citation(s) 17365, 17772, 18164, 18265, 18268, 
18272, 18400, 18404, 18411, 18449, 18451, 18480 


18293 (DOE/ER/40272-91) Research in elementary particle 
physics at the University of Florida: Annual progress report. 
Florida Univ., Gainesville, FL (USA). 1 Nov 1989. 55p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG05-86ER40272. 
(IFTUF-HEP—90-1). Order Number DE90006636. Available from 
NTIS, PC A04/MF AO1 - OSTI; GPO Dep. 

This is a progress report on the Elementary Particle Physics pro- 
gram at the University of Florida. The program has four tasks 
covering a broad range of topics: Theoretical Elementary Particle 
Physics; Experimental High Energy Physics; Axion Search; and 
Computer Requisition. 


18294 (DOE/ER/40318-3) High energy physics at the Uni 
versity of lowa: Progress report, February 1, 1989—January 31, 
1990. McCliment, E.R.; Newsom, C.R.; Onel, Y.; Mallik, U. lowa 
Univ., lowa City, IA (USA). Dept. of Physics and Astronomy. 
[1989]. 69p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO2-87ER40318. Order Number DE90006493. Available 
from NTIS, PC AOS/MF A01; OSTI; INIS; GPO Dep. 

High-energy-physics research is now well established at the Uni- 
versity of lowa. Currently, major research efforts are being carried 
out in three main areas. First, E. R. McCliment and C. R. Newsom 
are engaged in two Fermilab experiments, E761, to study nonlep- 
tonic radiative decay of £* and =- hyperons and E781 to study 
charmed baryon production and decay. E761 will run in the next 
fixed target run scheduled to begin in December, 1989, and a test 
of E781 will run parasitically with E761. Next, Y. Onel is heavily in- 
volved in two experiments, E704 and E683, also at Fermilab, to 
study polarization effects in hadronic interactions and high-energy 
photoproduction, respectively. Both of these experiments will run 
successively in the next fixed target run. Finally, U. Mallik is contin- 
uing her study of charm physics with the MARK Ill collaboration at 
SLAC. Since Nov. 1988, UM has also become heavily involved in 
the ZEUS collaboration. This past year has seen significant 
progress in all these areas. 


18295 Observation of charmed baryons in e*e~ annihile- 
tions at 10-GeV center-of-mass energy. Seywerd, H.C. Thesis 
(Ph. D.). vp.Univ. of Toronto, Toronto, Ontario (CA) (1988). Avail- 
able from National Library of Canada, Ottawa. 

The charmed baryons A, and = have been observed using the 
AR-GUS detector in the DORIS Il e*e~ storage at DESY. The AR- 
GUS experiment is a 4x magnetic solenoidal detector used to 
observe e*e~ annihilations in the center-of-mass energy region 
near 10-GeV. Studies were made into the nature into the nature of 
charmed baryon production in e*e~ annihilations. Limits for the 
direct hadronic production of A;’s from the Y(1S) and Y(2S) reso- 
nances, relative to the continuum, of 15% and 20% respectively, 
were established. The momentum spectrum of the Ac was quite 
hard. Fitting the xp spectrum of the Ac with the well known Peter- 
son splitting function gave a value of « = 0.236 + .035. The xp 
spectrum for the . was softer, and had a Peterson epsilon of 0.59 
+ 0.16. The rate of Ac production from , decays was measured 
to be 39 + 12%. 





18296 Production and decay of D and D* mesons. Kim, 
P.C.H. Thesis (Ph. D.). vp.Univ. of Toronto, Toronto, Ontario (CA) 
(1988). Available from National Library of Canada, Ottawa. 

Using the ARGUS detector at the DORIS Il storage ring, we 
have studied production of D and D* mesons in e*e~ annihilation 
near 10 GeV Center-of-Mass energy, and weak decays of the D 
mesons. The charm quark fragmentation has been studied in detail 
by measuring the momentum distribution of the D and D* mesons. 
The D and D” production cross sections are in good agreement 
with the expected (D mesons)/(charm quark) and D/D* production 
ratios. No evidence of D** production in strong decays of the Y 
resonances was observed. By studying the D** production angle 
distributions, we have shown that the spin of the charm quark is 1/ 
2, and also determined the current mass of the charm quark, m_ = 
1.54 + 0.39 + 0.17 GeV/c*. The branching fractions of the decays 
D° — K°¢ and D® -. K°K* K~ have been measured. We have 
seen no evidence of D®° - D° mixing in our data and set an upper 
limit of 1.3% (90% CL). A search for the exotic leptonic decays, D° 
— ete~ and D° — e*,*, has also been made and we set upper 
limits of 1.0 x 10-4 and 1.1 x 10-* at 90% CL, respectively. 


18297 QCD condensates, the operator-produce expansion, 
and the dynamical quark mass. Steele, T.G. Thesis (Ph. D.). 
vp.Univ. of Western Ontario, London, Ontario (CA) (1988). Avail- 
able from National Library of Canada, Ottawa. 

The operator-product expansion will be applied to the two-point 
Green functions of QCD in order to study the dynamical generation 
of quark masses. The lowest order quark and gluon condensate 
contributions to the quark self-energy will be calculated to all or- 
ders in the expansion of the quark-quark and gluon-gluon vacuum 
expectation values. The results on-shell gauge independence of 
the quark self-energy leads self-consistently to a non-perturbative 
dynamical quark mass in agreement with the phenomenology of up 
and down constituent mass. The order g®, chiral-violating, mixed 
condensate component of the quark self-energy will be calculated 
to order m® in the expansions of the quark-quark and quark-gluon- 
quark vacuum expectation values, and then extended to all orders. 
The resulting self-energy is gauge independent for arbitrary values 
of the current mass, and the pole position of the quark propagator 
is unshifted from the value obtained from the quark and giuon con- 
densates. The lowest order quark condensate projection of the 
gluon propagator will be calculated to all orders in the quark-quark 
vacuum expectation value. The self-energy is found to be trans- 
verse, satisfying the Slavnov-Taylor identity. Implications for 
mechanisms which lead to an effective gluon mass will be consid- 
ered. A brief application of this result to the QCD sum rule for the 
p meson will also be presented. 


18298 Production an decay of the Ds and Ds* mesons in 
e*e- annihilation. McKenna, J.A. Thesis (Ph. D.). vp.Univ. of 
Toronto, Toronto (CA) (1988). Available from National Library of 
Canada, Ottawa. 

The production and decay of the charm-strange D,* and D,** 
mesons have been examined using the ARGUS detector, at the 10 
GeV DORIS e*e~ storage ring, at DESY Laboratory, in Hamburg, 
West Germany. The masses of the two mesons, their cross-section 
times branching ratios, and fragmentation have been examined. 
The mass of the D,* is determined to be (1968.8 + 1.4 + 3.0) 
MeV/c?, and its angular distributions are consistent with those ex- 
pected of a JP = 0- particle. The Ds* meson is observed through 
its subsequent decay to the @x* and ¢(37)* final states. A high 
precision measurement of the difference of the masses of these 
two mesons has been performed using two independent tech- 
niques, employing ARGUS's efficient shower counters for photons 
which generate electromagnetic showers, and using the high reso- 
lution drift chamber to detect and measure converted photons. The 
mass difference is measured to be (142.5 + 0.8 + 1.8) MeV/c?. 
Hard fragmentation is observed in both the Ds* and Ds** mesons, 
consistent with expectations for heavy charm mesons. The width of 
the Ds** is less than 4.5 MeV/c?, at 90% confidence level. 


18299 D(s) production in B meson decay. Gingrich, D.M. 
Thesis (Ph. D.). vp.Univ. of Toronto, Toronto, Ontario (US) (1988). 
Available from National Library of Canada, Ottawa. 

We have studied D,~ production in B meson decay using the 
ARGUS detector at the ete storage ring DORIS-ll. Using the 
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channel D,~ — o7~, we have observed inclusive D,~ production 
in decays of B mesons produced on the Y(4S). The product of 
branching ratios BF[B — D,~ X]-BR[D,- — @r-] is 3.1+06+ 
0.4 x 10-*. The D,~ momentum spectrum suggests a substantial 
two-body component to the final states of B — D,~ X decays. In 
addition, we have studied the decays B° — D*+D.*- and B® — 
D**D;~, using a semi-inclusive technique. We find the product of 
branching ratios BRIY(4S) — B° B°).BRIB° — D* 
D.*~]-BR[D.*- — D.*~ +}-BR[Ds- — ¢x—] and BR [Y¥(4S) — 
B°B°)-BRIB° — D**D,-)-BRID,- — ¢72-] to be (7.2_3.2°° + 
1.7) x 10-* and < 6.7 x 10-* (90% CL) respectively. The de- 
cays comprise (64 + 28)% of all B — D,—X decays. 


18300 A study of the photoproduction of the charmed 
lambda baryon at photon energies of 40-160 GeV. Zorn, C.J. 
Thesis (Ph. D.). vp.Univ. of Toronto, Toronto, Ontario (CA) (1987). 
Available from National Library of Canada, Ottawa. 

Evidence for the A,* charmed baryon has been found in experi- 
ment E516 at the Tagged Photon Spectrometer in Fermilab. The 
experiment studied high energy -yp interactions for photon energies 
in the range of 40-160 GeV by utilizing a large acceptance spec- 
trometer system to study the forward reaction products and a 
unique, sophisticated recoil chamber to study the target fragments. 
The charm signal was detected in the decay channel A;* — Az*. 
The mean mass was measured as 2270 + 6 MeV/c* with a full 
width at half maximum of 36 + 11 MeV/c*-a measure of experi- 
mental resolution. The world average for the A; mass is 2281.2 + 
3.0 MeV/c?. A total of 51 + 11 events constitute the signal with a 
statistical significance of 4.5 standard deviations. The results of this 
experiment are an extension of previous observations in two ways. 
First, signal depletion of the charmed baryon signal is observed for 
photon energies above 100 GeV. Secondly, the unique presence 
of the recoil detector has allowed the observation of the non- 
diffractive nature of the production mechanism. 


18301 Heavy fourth-generation neutrinos. Rhie, S.H. Thesis 
(Ph. D.). 69p. Stanford Univ., Stanford, CA (US) (1988). Available 
from University Microfilms, PO Box 1764, Ann Arbor, Mi 48106, 
Order No.88-26,217. 

In this thesis we discuss heavy fourth generation neutrinos of dif- 
ferent types. We assume the heavy neutrinos mix with the light 
neutrinos, ve, v, and v,. First we discuss the presently available 
e*e~ data to show that the mixing matrix element U,, is bounded 
by |U.4| ~ O (10-5) for heavy neutrino masses up to ~20 GeV. In 
the main part of this work we calculate the one-loop contribution to 
the production of very heavy (my > Mz/2) Dirac and Majorana 
neutrinos in Z° decay and discuss the magnitude of the calculated 
partial decay rate as a function of the parameters of the theory. 


18302 One-loop string amplitudes on orbifoid compactifica- 
tions. Minahan, J.A. Thesis (Ph. D.). 91p. Princeton Univ., 
Princeton, NJ (US) (1987). Available from University Microfilms, PO 
Box 1764, Ann Arbor, Mi 48106, Order No.88-00,327. 

This thesis is divided into two parts. In the first chapter we con- 
sider three-point one-loop amplitudes for strings propagating on 
orbifolds that preserve a supersymmetry. For three external gauge 
bosons, we compute the explicit wave function renormalization of 
the external legs and show that it leads to the correct value for the 
Yang-Mills 6-function. For two gauge bosons and a graviton, we 
show that there is no renormalization of the coupling. in the sec- 
ond chapter we consider propagation of Type | SO(32) superstrings 
on orbifolds. It is shown that anomaly cancellation requires the ex- 
istence of twisted open string and we determine the Chan-Paton 
factors for these strings for the example of a Z> orbifold. However, 
even though the low energy anomalies can be canceled, there are 
nonphysical states that are absorbed by the vacuum in the one- 
loop vacuum amplitudes. 


18303 Characteristics of charm particles produced by 800- 
GeV P-P collisions. Nguyen, A.G. Thesis (Ph. D.). 122p. Michigan 
State Univ., East Lansing, MI (US) (1988). Available from Univer- 
sity Microfilms, PO Box 1764, Ann Arbor, Mi 48106, Order 
No.88-24,876. 

This thesis presents the results of Fermilab experiment E743, a 
study of the production characteristics of the D mesons in 800 GeV 
proton-proton collisions (,/s = 39 GeV), utilizing a high resolution, 
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rapid cycling bubble chamber for vertex detection, and a multiparti- 
cle spectrometer for the momentum determination of charged 
particles. A relatively unbiased measurement of the D meson cross 
section is accomplished by direct observation of the decay vertices 
in the bubble chamber, o(D/D) = 59 _15***ub. Also measured are 
the longitudinal and transverse momentum distributions of ob- 
served D meson decays. The differential production cross sections 
are described well by the form 1/o d@c/dxedp*+ = (n +1)(b/2) (1- 
IxF})"e-P2T with n = 11.0 3.6% and b = 0.66_9 29% (GeV/ 
C)-*. For |xF| > 0.3 we observe no events, which corresponds to 
an upper limit of 10 ub at a 95% confidence level. When compared 
with measurements made at lower energies the results of this 
study point to a D meson cross section which is slowly rising with 
center of mass energy. These results are in sharp contrast with the 
results from a number of experiments performed at the CERN In- 
tersecting Storage Rings (ISR) (,/s = 53-62 GeV) which indicated 
a dramatic rise in the charm particle cross sections with increasing 
energy. These large cross sections were observed in experiments 
which were sensitive to production at large xe values (typically sr 
> 0.3). Unusual mechanisms for charm production invoked to ex- 
plain these large cross sections do not appear to be necessary 
below ,/s = 39 GeV. 


18304 A study of the photon-decay modes of the giant 
dipole resonance in even-A neodymium isotopes. Hoblit, S.D. 
Thesis (Ph. D.). 119p. Univ. of Illinois, Urbana-Champaign, IL (US) 
(1988). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, MI 48106, Order No.88-23,146. 

This experiment measured the elastic and inelastic photon scat- 
tering cross sections into the ground and first excited state across 
the isotopic chain '4-146.148-159Nd between the energies of 12 and 
18 MeV, spanning the peak of the Isovector Giant Dipole Reso- 
nance. inelastic scattering into the 6-band head in '4®:'5°Nd and 
the +-band head in '°°Nd was also resolved. The measured cross 
sections were compared to predictions of both the Dynamic Collec- 
tive Model and the Interaction Boson Model. A 100% duty-factor, 
24 MeV electron beam provided the tagged, bremsstrahlung pho- 
tons. The scattered photons were detected in two large Nal(TI) 
crystals, whose energy resolution was typically ~ 3%. This allowed 
the inelastic scattering cross sections to be resolved into the first 
excited state of all the nuclei studied, except °Nd, where the 
scattering was separated by measuring the unresolved cross sec- 
tion at two different scattering angles. The Dynamic Collective 
Model was applied in the spherical and statically deformed symme- 
try limits. The spherical version was in good agreement with the 
measured cross sections in '4*:'46Nd and the deformed version 
was in good agreement in °Nd. Neither symmetry limit of the Dy- 
namic Collective Model was completely successful in '4®Nd. The 
Interacting Boson Model was used with parameters taken from the 
literature, and was found to be in relatively good agreement with all 
the nuclei studied, except '4¢Nd, which must be excluded from this 
model because of a neutron shell closure. 


18305 Weak radiative decay of baryons. Liu, Y. Thesis (Ph. 
D.). 134p. Carnegie-Melion Univ., Pittsburgh, PA (US) (1988). 
Available from University Microfilms, PO Box 1764, Ann Arbor, Mi 
48106, Order No.88-26,534. 

We have demonstrated that in general, Hara’s theorem, which 
gives various symmetry relations for the weak radiative decays of 
baryons, is not valid. A new set of symmetry relations was estab- 
lished in this thesis. The weak radiative decays are long distance 
interaction in nature which could be described either by the pole 
model approximations or the four quark transition in the quark 
model calculation. Within the accuracy of the calculation, we 
demonstrate that these two approaches are consistent and give 
similar results. The old pole model calculation neglects the leading 
order parity violating contribution. We also demonstrate that both 
quark model and pole model calculations satisfy the symmetry rela- 
tions we derived. The theoretical predictions for the decay rates 
agree well with experiments. The predictions for the asymmetry pa- 
rameters will be checked in the future experiment. Our predictions 
on the asymmetries are very different from all previous results. The 
large negative asymmetry parameter for the £* — P., decay is ex- 
plained by the fact that there is a large symmetry breaking effect in 
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the parity conserving sector instead of the parity violating sector, 
as previously thought. 


18306 Theory of alpha-nucleus collisions at high energies. 
Cucinotta, F.A. Thesis (Ph. D.). 104p. Old Dominion Univ., Norfolk, 
VA (US) (1988). Available from University Microfilms, PO Box 
1764, Ann Arbor, Mi 48106, Order No.88-25,495. 

The interaction of high energy alpha particles with atomic nuclei 
is considered using multiple scattering theories. Semi-classical so- 
lutions to coupled-channel equations derived from Watson's form of 
the nucleus-nucleus multiple scattering series are shown to be 
equivalent to the Glauber multiple scattering series. Second-order 
solutions for the elastic amplitude are developed and used to study 
the effects of short-range correlations in nuclear scattering. The 
Jastrow method is used to model the two-particle density for *He 
and to construct one and two particle form factors. Excellent agree- 
ment with experimental data for angular distributions, and total and 
reaction cross sections is found. The inclusive momentum distribu- 
tion for projectile fragmentation is developed in terms of Lorentz 
invariant three-particle phase space. The participant-spectator de- 
scription of the fragmentation of a particles is formulated using 
direct reaction theory. Overlap functions for the virtual dissociation 
of a particles are considered. 


18307 The mass dependence of the spin structures of the 
heavy quark systems. Luo, N. Thesis (Ph. D.). 107p. Cornell 
Univ., Ithaca, NY (US) (1988). Available from University Microfilms, 
PO Box 1764, Ann Arbor, Mi 48106, Order No.88-04,642. 

The dependence of the spin-structure of a heavy quark system 
upon the heavy quark mass arises naturally from the quantum 
chromodynamic radiative corrections. Such corrections have been 
studied by many people using the covariant theory of quantum 
chromodynamics. These same effects are studied in this thesis by 
using a non-covariant approach-non-relativistic chromodynamics, 
which expands the covariant quantum chromodynamics around its 
non-relativistic limit, and then certain scaling relations of various 
spin-dependent quantities with respect to the heavy quark mass 
are derived as a result of this study. A non-relativistic theory is par- 
ticularly suited for the study of the mass dependences of the heavy 
quark systems, for all the dependences of the interaction potential 
on the heavy quark masses are absorbed into the effective cou- 
plings of the effective lagrangian in this formalism. That is, the 
dependences on the heavy quark masses have been factorized 
and separated from the loop integrals, involving only the scale of 
the typical momentum transfer, which is small in comparison to the 
scales of the heavy quark masses. Certain renormalization group 
equations can then be derived for these effective couplings and the 
quantities containing them, for example the spin-dependent poten- 
tials. One particular quantity, the hyperfine splittings of heavy 
mesons, is compared with experiments, and a phenomenological 
model! is constructed to predict the scaling with respect to the 
heavy quark mass (which is some fractional power of the logarithm 
of the mass) for a whole range of heavy mass scales, which may 
be compared with the results of future experiments. 


18308 Some aspects of the physics of fermions and gauge 
bosons in the field of a non-Abelian magnetic monopole. 
Cvetic, G. Thesis (Ph. D.). 145p. Cornell Univ., Ithaca, NY (US) 
(1988). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, MI 48106, Order No.88-04,604. 

This thesis is organized as a series of independent chapters, 
one of which has been published and one of which will be submit- 
ted for publication. The first two chapters deal with the effects of 
the electric charge exchange in the scattering of fermions and 
gauge bosons on an SU(2) magnetic monopole. It is generally ex- 
pected that the effects of charge exchange are greatest for 
s-waves (J = O) of the scattered particles. We study the charge ex- 
change scattering of fermions with J > O and of s-wave gauge 
bosons. In Chapter 3 we also develop a formalism suitable for the 
study of gauge boson scattering with J > 1. The study of the 
above-mentioned effects may have implications for the baryon 
number violating processes which are catalyzed by a non-Abelian 
magnetic monopole (@.g. for proton decay) in a grand unified the- 
ory such as SU(5). 





18309 Charmed and strange baryon production in 29-GeV 
electron positron collisions. Klein, S.R. Thesis (Ph. D.). 139p. 
Stanford Univ., Stanford, CA (US) (1988). Available from University 
Microfilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.88- 
26,169. 

Baryon production is one of the least understood areas of 
hadron production in electron positron collisions. Early models of 
hadronization predicted that very few baryons should be produced. 
However, experiments have shown a very substantial rate of 
baryon production, and many different models have been proposed 
to explain this. One way to test these models, and to further probe 
the hadronization process is to measure the production rates of dif- 
ferent types of baryons. This dissertation presents measurements 
of the production rates of baryons with different strangeness and 
spin. The analyses presented here use data taken with the Mark Il 
detector at the PEP storage ring, operating at a center of mass en- 
ergy of 29 GeV. The =~ production rate is measured to be 0.017 + 
0.004 + 0.004 per hadronic event, £2~ production is measured to 
be 0.014 + 0.006 + 0.004 per hadronic event, and =*° production 
is less than 0.006 per hadronic event at a 90% confidence level. 
These measurements place strong constraints on models of baryon 
production. In particular, the unexpectedly high rate of Q~ produc- 
tion is difficult to explain in any disquark based model. Semileptonic 
A-* decays have also been observed, with o(ete~ — AcX) * Br(Ac 
— eAX) = 0.0031 + 0.0012 + 0.0010 per hadronic event, and 
a(ete~ — AX) * Br(Ag — wAX) = 0.0024 + 0.0024 + 0.0007 per 
hadronic event. Because neither the branching ratios nor the pro- 
duction rate are well known, it is difficult to interpret these results. 


18310 Production and ¢, correlations of D mesons in 800 
GeV/c pp interactions. Zaboundidis, C. Thesis (Ph. D.). 119p. 
Northeastern Univ., Boston, MA (US) (1988). Available from Uni- 
versity Microfilms, PO Box 1764, Ann Arbor, Mi 48106, Order 
No.88-25 855. 

This thesis presents results derived from data collected by 
Fermilab experiment E743. LEBC, a small, rapid cycling, liquid hy- 
drogen bubble chamber coupled with the FMPS a conventional 
spectrometer with particle identification, was exposed to an 800- 
GeV proton beam. The sample of data described in this thesis 
corresponds to a total accumulated statistics equivalent to a sensi- 
tivity of 9.0 + 1.0 events/ub. This thesis studies the inclusive 
production properties of D/D mesons and the ¢, angular correla- 
tion of DD pairs. The total cross section o (D/D) is 62_49*'* pb. 
The differential cross section parametrized by the empirical formula 
d*c(D/D)/dxedp*+ = (1 - |xp|)"e-bpT* yields n = 8.8_'-§+2-1 and b 
= 0.79_9.45*°-'? (GeV/c)*. The measurement of ¢7 yields (¢r) = 
115 + 29 degrees. The comparison of these results to fusion 
model calculations results in good agreement. 


18311 Search for single-photon production in ete- annihi- 
lation at 29 GeV center-of-mass energy. Hearty, C. Thesis (Ph. 
D.). 100p. Univ. of Washington, Seattle, WA (US) (1987). Available 
from University Microfilms, PO Box 1764, Ann Arbor, Mi 48106, 
Order No.88-02,247. 

This paper presents the results of a search using the Anomalous 
Single Photon (ASP) detector for events in which only a single 
photon is observed in the final state. This search, which is at this 
time the most sensitive single-photon analysis, was made in the to- 
tal data set of 115 pb~’ recorded by ASP at the SLAC ete- 
storage ring PEP (center-of-mass energy = 29 GeV). The detector 
was designed specifically for this search, and combined good 
calorimeter segmentation with complete calorimeter coverage 
above a polar angle of 21 mrad. The Standard Model predicts that 
2.7 events should be observed from the radiative production of 
three generations of neutrinos; 1.6 events are actually observed. 
The number of generations of neutrinos is restricted to be less 
than 7.5 at the 90% confidence level. The results of this search are 
also interpreted as limits on the masses of particles predicted by 
theories of Supersymmetry. The 90% confidence level lower limit 
on the mass of the selectron is 58 GeV/c*, assuming massless 
photino and degenerate selection mass eigenstates, while the 
lower limit on the wino mass is 61 GeV/c*, assuming three genera- 
tions of massless sneutrinos. These limits are combined with the 
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results of other e*e~ single-photon searches to give 90% confi- 
dence level limits of 5.4 on the number of generations, 66 GeV/c? 
on the selectron mass, and 68 GeV/c* on the wino mass. 


18312 Quantum corrections to solitons composed of inter- 
acting termions and bosons. Li, M. Thesis (Ph. D.). 166p. Univ. of 
Washington, Seattle, WA (US) (1987). Available from University Mi- 
crofilms, PO Box 1764, Ann Arbor, MI 48106, Order No.88-02,286. 
To understand quark-confinement and hadron physics, many 
models have been proposed in attempts to describe hadrons as 
bound states of quarks through using solitons in an effective the- 
ory. Here we utilize a method of Green’s function to study the 
quantum corrections to solitons at the one-loop level. We apply it 
first to investigate several two dimensional non-linear theories. We 
then generalize it to study in detail the one loop quantum correc- 
tions to nontopological solitons in the four dimensional 
Friedberg-Lee soliton model, which reduces to either the MIT or 
the SLAC bag model for appropriate limits of parameters in the 
theory. The derivative and inverse mass expansions to the non- 
local one loop energy are studied in detail. The behaviors of the 
model! at finite temperature and baryon density are also studied. 


18313 Angular correlations near the Fermi energy. Fox, D. 
Thesis (Ph. D.). 152p. Michigan State Univ., East Lansing, MI (US) 
(1987). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, Mi 48106, Order No.88-01,815. 

Angular correlations between light particles have been studied to 
probe the extent to which a thermally equilibrated system is formed 
in heavy ion collisions near the Fermi energy. The results of two 
experiments are reported. Light particle correlations have been 
measured at energies (35-50 MeV/nucleon) near the fermi energy. 
Light particle spectra and large angle correlations were measured 
for 40 and 50 MeV/nucleon C + C, Ag and Au. The single particle 
inclusive energy spectra are well fit by a three moving source pa- 
rameterization. The correlations were done with tag detectors at © 
= 25° and 45° with © = 0°, 90° and 180°. Coincident particles 
were detected at © = 15°-150°. The decay of particle unstable 
states was found to contribute noticeably to the same side in-plane 
correlations. The two-particle correlations were found to be domi- 
nated by momentum conservation effects. Light particle correlations 
at small relative momentum were measured for 25 and 35 MeV/ 
nucleon N + Ag and single particle inclusive spectra were mea- 
sured for 35 MeV/nucleon N + Ag at © = 35°, 45°, 60° and 80°. 
Source radii were extracted from the two-particle correlation func- 
tions and were found to be consistent with previous measurements 
using two-particle correlations and the coalescence model. The 
populations of particle unstable states were extracted and used to- 
gether with the measured single particle inclusive spectra and 
previously measured -y and neutron emitting states to determine 
the temperature of the emitting system using the quantum statisti- 
cal model. The temperature extracted from the relative populations 
of states, using the quantum statistical model, was found to be 
4.8_2.4** MeV which is substantially lower than the 14 MeV tem- 
perature extracted from the slopes of the kinetic energy spectra. 


18314 Perturbative QCD in exclusive processes. Zhang, H. 
Thesis (Ph. D.). 141p. Virginia Polytechnic Institute and State 
Univ., Blacksburg, VA (US) (1987). Available from University Micro- 
films, PO Box 1764, Ann Arbor, MI 48106, Order No.88-04,438. 

A computer program that symbolically generates and evaluate all 
Feynman diagrams required for scattering amplitude for exclusive 
processes is tested, corrected, extended, and brought to opera- 
tional status. The sensitivity of perturbative QCD predictions for the 
nucleon form factors, uv — pp, and yy — pp, to the theoretical 
uncertainties of the nucleon wave function and the form of the run- 
ning coupling constant is investigated. A new prediction for the 
cross section for yy — A**A** with sum-rule wave functions is pre- 
sented. As a product of the development of the computer program, 
the quark amplitudes for meson-baryon scattering are obtained. In- 
tegrations of the quark amplitudes over wave functions are carried 
out by cutting off singularities. The numerical reliability of the inte- 
gration and its sensitivity to the cut-off's and the choice of wave 
function are investigated. 
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18315 Time-cependent integral transport equation kernels, 
leakage rates and collision rates for plane and spherical ge- 
ometry. Henderson, D.L. Thesis (Ph. D.). 191p. Univ. of 
Wisconsin, Madison, WI (US) (1987). Available from University Mi- 
crofilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.87-19,104. 
Time-dependent integral transport equation flux and current ker- 
nels for plane and spherical geometry are derived for homogeneous 
media. Using the multiple collision formalism, isotropic sources that 
are delta distributions in time are considered for four different prob- 
lems. The plane geometry flux kernel is applied to a uniformly 
distributed source within an infinite medium and to a surface 
source in a semi-infinite medium. The spherical flux kernel is ap- 
plied to a point source in an infinite medium and to a point source 
at the origin of a finite sphere. The time-dependent first-flight leak- 
age rates corresponding to the existing steady state first-flight 
escape probabilities are computed by the Laplace transform tech- 
nique assuming a delta distribution source in time. The case of a 
constant source emitting neutrons over a time interval, At, for a 
spatially uniform source is obtained for a slab and a sphere. Time- 
dependent first-flight leakage rates are also determined for the 
general two region spherical medium problem for isotropic sources 
with a delta distribution in time uniformly distributed throughout 
both the inner and outer regions. The time-dependent collision 
rates due to the uncollided neutrons are computed for a slab and a 
sphere using the time-dependent first-flight leakage rates and the 
time-dependent continuity equation. The case of a constant source 
emitting neutrons over a time interval, At, is also considered. 


18316 The theory, simulation, and measurement of the Cor- 
nell Electron Storage Ring luminosity performance. Jackson, 
G.P. Thesis (Ph. D.). 210p. Cornell Univ., Ithaca, NY (US) (1988). 
Available from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.88-04,624. 

Accelerator measurements and numerical simulation studies 
were undertaken in order to understand and optimize the luminos- 
ity performance of the Cornell Electron Storage Ring (CESR). 
Computer simulation predictions of luminosity near normal CESR 
operating conditions agreed quantitatively with measurements. The 
sensitivity of luminosity to such parameters as betatron tunes, 
chromaticities, sextupole strength distribution, and horizontal beam 
offset with explored. The inclusion of single beam synchrobetatron 
coupling was necessary to achieve qualitative agreement between 
CESR and simulation data when the vertical betatron tune was 
lowered to near the vertical integer resonance. All results are inter- 
preted within the framework of incoherent tune shift limitations by 
single two-dimensional coupling resonances. 


18317 Superstring-inspired E,; phenomenology. Hewett, J.L. 
Thesis (Ph. D.). 284p. lowa State Univ., Ames, IA (US) (1988). 
Available from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.88-25,919. 

In this study, we examine the low energy phenomenoiogical im- 
plications of superstring-inspired E6 models. The motivation for 
such models is reviewed. New particles, including new gauge 
bosons, exotic fermions, Higgs bosons, and their superpartners are 
expected to exist in models of this type. Techniques for producing 
these new particles directly at existing and planned colliders as 
well as searching for their indirect effects are examined. Other phe- 
nomenological implications of such models are also discussed. 


18318 
cited nuclear systems. Fields, DJ. Thesis (Ph. D.). 264p. 
Michigan State Univ., East Lansing, MI! (US) (1987). Available from 
University Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order 
No.88-01 813. 

The emission of complex fragments is investigated for the follow- 
ing reactions: '*C + '®’Au at E/A = 15 and 30 MeV, '*C + Ag at 
E/A = 15 and 30 MeV, '*N + Ag at E/A = 35 MeV, and *S + Ag at 
E/A = 22.5 MeV. In all reactions, intermediate mass fragments, A, 
>4, are produced with single particle inclusive cross sections 
which generally decrease with increasing element number. The 
energy spectra and angular distributions indicate substantial non- 
equilibrium contributions, particularly for lighter fragments. A model 
is discussed in which particles are emitted at statistical rates from 
a source which is in the process of equilibrium with the target sys- 
tem. The resulting calculations are discussed and compared to 


The emission of complex fragments from highly ex- 
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measured fragment multiplicities, momentum transfers, and energy 
spectra. The comparison indicates that descriptions of dynamical 
evolution and the fragment emission mechanism must be inte- 
grated in a realistic model of nuclear reactions. 
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Short communication. KAONS NEUTRAL/particle decay; SIGMA 
MINUS PARTICLES; PROGRESS REPORT; CP INVARIANCE; 
MEASURING METHODS 


18320 (DOE/ER/10587-T13) Search for CP and CPT viola- 
tion in the neutral kaon system and a high sensitivity search 
for K, — 7°ete-: Progress report, May 1, 1989—April 30, 1990. 
Wah, Yau W. Chicago Univ., IL (USA). Dec 1989. 7p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-80ER10587. 
Order Number DE90006548. Available from NTIS, PC A02/MF 
A01; OSTI; INIS; GPO Dep. 

This paper discusses progress in the search for CP and CPT vi- 
olation in the neutral kaon system and K, decay. 


18321 (DOE/ER/40445-—22) A search tor the production of 
direct leptons im mnucleon-nucleus and nucleus-nucleus 
collisions: Annual progress report for the year April 1, 1989- 
March 31, 1990. Kirk, P.N. (Louisiana State Univ., Baton Rouge, 
LA (USA). Dept. of Physics and Astronomy). Louisiana State Univ., 
Baton Rouge, LA (USA). Dept. of Physics and Astronomy. 15 Dec 
1989. 26p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO5-88ER40445. Order Number DE90006692. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This report discusses experiments dealing with the production of 
direct leptons in nucleon-nucleus and nucleus-nucleus collisions. 
(LSP) 


18322 (FNAL/C—89/246-E) A study of weak boson produc- 
tion with W — ev and Z — ee at CDF. The CDF collaboration. 
Fermi National Accelerator Lab., Batavia, IL (USA). 5 Dec 1989. 
18p. Sponsored by U.S. DOE Energy Research; National Institute 
for Nuclear Physics, Italy (Istituto Nazionale di Fisica Nucleare - 
INFN); Ministry of Science, Culture and Education of Japan; 
National Science Foundation; A.P. Sloan Foundation. (CONF- 
8909291-5: 8. topical workshop on proton-entiproton collider 
physics, Castiglione della Pescaia (Italy), 1-5 Sep 1989). Order 
Number DE90007105. Available from NTIS, PC AO3/MF A0O1; 
OSTI; INIS; GPO Dep. 

A study has been made of weak boson production with subse- 
quent decays into electron(s) in Bp collisions at ,/s = 1.8 TeV using 
the Collider Detector at Fermilab (CDF) for 1988-89 data. Mea- 
surements of the ratio cw-B(W — e v)/oz-B(Z — ete) and the 
transverse momentum distributions of the weak bosons, and of as- 
sociated jet production, are presented. These measurements are 
compared with theoretical predictions. 27 refs., 7 figs., 3 tabs. 


18323 (FNAL/C—89/257-E) Intermediate vector bosons in 
the muon channel. Smith, D.A. The CDF collaboration. Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA). Dec 1989. 13p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO03000. (CONF-8909291-1: 8. topical workshop on 
proton-antiproton collider physics, Castiglione della Pescaia (Italy), 
1-5 Sep 1989). Order Number DE90006031. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

Description of the W+ and Z° mass measurement in the muon 
decay channel, using 4.4 pb" of proton-antiproton collision data 





from the Fermilab Tevatron and CDF. A preliminary result of My = 
79.9 + 0.4 + 0.6 GeV/c? is presented, and the published values of 
Mz = 90.9 + 0.3 + 0.2 GeV/c? and T, = 3.8 + 1.1 + 1.0 GeV/c? 
are described. 8 refs., 5 figs., 6 tabs. 


18324 (FNAL/C—90/15-E) A study of tau decays of the W 
boson at CDF [Collider Detector at Fermilab]. Gladney, L.D. The 
CDF Collaboration. Pennsylvania Univ., Philadelphia, PA (USA). 3 
Jan 1990. 11p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. (UPR-0183E;CONF-8909291-3: 8. 
topical workshop on proton-antiproton collider physics, Castiglione 
della Pescaia (Italy), 1-5 Sep 1989). Order Number DE90006670. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

A report is given of a search for tau decays of the W boson in 
pp collisions at ,/s = 1.8 TeV using the Collider Detector at Fermi- 
lab (CDF). A description of a hardware trigger specifically designed 
to enhance the number of events with tau decays is presented 
along with the results of a preliminary analysis of data taken during 
the 1988-89 run of CDF. 10 refs., 4 figs. 


18325 (FNAL/C—90/17-E) J/ and Y production at CDF. 
Liss, T. (Illinois Univ., Urbana, IL (USA)). The CDF Collaboration. 
Fermi National Accelerator Lab., Batavia, IL (USA). Jan 1990. 13p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO03000. (CONF-8909291—4: 8. topical workshop on 
proton-antiproton collider physics, Castiglione della Pescaia (Italy), 
1-5 Sep 1989). Order Number DE90006596. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

Characteristics of J/y) and Y produced at the Tevatron and de- 
tected in the dimuon channel at CDF are reviewed. The masses of 
the J/ and Y are measured to be 3.096 + 0.001 GeV/c? and 
9.469 + 0.010 GeV/c? respectively. These mass measurements 
are used to determine the systematic uncertainty on the momen- 
tum scale in the central tracking chamber. 2 refs., 14 figs. 


18326 (FNAL/C—90-28-E) Log(s) physics results from CDF. 
Collaboration CDF. Fermi National Accelerator Lab., Batavia, IL 
(USA). 8 Nov 1989. 4p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH03000. (CONF-890903-13: 
International Europhysics conference on high-energy physics, 
Madrid (Spain), 7-14 Sep 1989). Order Number DE90007104. 
Available from NTIS, PC A02/MF A01; OSTI; INIS. 

The Collider Detector at Fermilab (CDF) is a large, azimuthally 
symmetric detector designed to study pp interactions at the Fermi- 
lab Tevatron Collider. Results are presented from data taken with a 
minimum bias trigger at ,/s = 630 and 1800 GeV during the 1987 
run. The topics include the current analysis of dn/dn and some 
very preliminary results on short range pseudorapidity correlations 
and Bose-Einstein correlations. 7 refs., 5 figs., 2 tabs. 


18327 (INIS-mf-11583, pp. 8.7) Prospects of productions 
and decays of neutral mesons at the LNS. Moalem, A. (Ben- 
Gurion Univ. of the Negev, Beersheba (israel). Dept. of Physics). 
Israel Physical Society, Jerusalem (Israel); Bar-llan Univ., Ramat- 
Gan (Israel). Dept. of Physics. 1989. (CONF-8904310—-: 1989 
annual meeting of the Israel Physical Society, Ramat-Gan (Israel), 
17 Apr 1989). In /srael Physical Society 1989 annual meeting: Pro- 
gram and abstracts. Order Number DE90706025. Available from 
NTIS (US Sales Only), PC AO8&/MF A01 - OSTI; INIS. 

Abstract only. ETA MESONS/particle production; PIONS NEU- 
TRAL/particie production; HADRONIC PARTICLE DECAY 


18328 (INIS-SU-144/A, pp. 91) Coherent photoproduction 
of positronium atom in crystals. Kunashenko, Yu.P.; Pivovarov, 
Yu.L. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 
1989. (in Russian). (CONF-8905275—: 19. All-union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Summaries of reports of 19. All- 
union conference on physics of charged particles interaction with 
crystals. Order Number DE90706026. Available from NTIS (US 
Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 3 refs. POSITRONIUM/photoproduction; ATOMS; 
BORN APPROXIMATION; COHERENT PRODUCTION; CROSS 
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SECTIONS; CRYSTALS; POSITRONIUM; PHOTOPRODUCTION; 
RELATIVISTIC RANGE 


18329 (INS—780) Exotic nuclei arena in Japanese Hadron 
Project. Nomura, T. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study. Oct 1989. 10p. Order Number DE90750026. Available from 
NTIS (US Sales Only), PC A02/MF A01. 

A radioactive nuclear beam facility has been proposed as one of 
the research arenas in Japanese Hadron Project in order to pro- 
mote new regions of research in nuclear physics and related fields 
of science. The main hardware components of the facility are a 1 
GeV proton linac, an isotope separator on-line and a heavy-ion 
linac. A 1 GeV proton beam will be used to produce various exotic 
nuclei in spallation processes of a thick target. They are mass- 
separated by the ISOL and injected into the HI linac with the 
energy of 1 keV/u. The acceleration is made in three stages using 
different types of HI linacs, i.e., split-coaxial RFQ, IH and Alvarez, 
the maximum energy in each stage being 0.17, 1.4 and 6.5 MeV/u, 
respectively. A prototype of the SCRFQ linac with the g/m value of 
1/30 is now under construction. The design and R and D of the 
ISOL as well as the other parts of the facility are also in progress. 
A few selected experimental subjects using this facility will be 
briefly discussed. (author). 


18330 (JINR-D—1 ,2-88-652, pp. 248-261) J/Psi production in 
collisions of oxygen and sulphur ions on heavy targets at 200 
GeV/per nucleon. Alimi, M. (Lyon-1 Univ., 69 (France)); Bedjidian, 
M.; Baildit, A. Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (CONF-8806225—: 9. international seminar on high energy 
physics problems relativistic nuclear physics and quantum chromo- 
dynamics, Dubna (USSR), 14-19 Jun 1988). in Relativistic nuclear 
physics and quantum chromodynamics: Proceedings of the 9. 
International seminar on high energy physics problems. Vol. 2. Or- 
der Number DE90706024. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

Muons pair production in collisions of intense incident **O and 
32S ion beams at 200 GeV with uranium target is studied. The 
scheme of N38 detector, based on high resolution muon spectrom- 
eter and electromagnetic calorimeter is shown. Muon pair 
characteristics together with the transverse electromagnetic energy 
produced by all the interacting participants in the reaction are mea- 
sured. The invariant muon pair mass distribution is shown. The 
suppression of J/Psi resonances relatively to the muon pair contin- 
uum when energy density increases and the suppression effect 
increases with decreasing transverse momentum are observed. 9 
refs.; 11 figs. 


18331 (JINR-D—1,2-88-652, pp. 284-287) Possible manifes- 
tation of quark-gluon plasma in deep inelastic nuclear 
reactions. Gavrilov, V.B. (Gosudarstvennyj Komitet po Is- 
pol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki); Gerzon, S.A.; Kiselev, 
Yu.T.; Leksin, G.A.; Smirnitskij, A.V. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (CONF-8806225-: 9. international 
seminar on high energy physics problems relativistic nuclear 
physics and quantum chromodynamics, Dubna (USSR), 14-19 Jun 
1988). In Relativistic nuclear physics and quantum chromodynam- 
ics: Proceedings of the 9. International seminar on high energy 
physics problems. Vol. 2. Order Number DE90706024. Available 
from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Data on inclusive particle production in deep inelastic hadron 
scattering with primary several GeV energy are presented. In deep- 
inelastic nuclear reactions incident particles interact with multiquark 
bag in nuclei. The observed properties of these reactions are simi- 
lar to those ascribed to quark-gluon plasma. If quark-gluon plasma 
is actually produced in deep-inelastic nuclear reactions, it is formed 
as small drops of baryon-saturated quark-gluon plasma differing 
from baryon-neutral quark-gluon plasma, which production is 
expected in the central rapidity region for ultrarelativistic nucleus- 
nucleus interactions. 10 refs.; 5 figs. 


18332 (JINR-D—1 ,2-88-652, pp. 288-296) Recent results 
from the CDF detector at Fermilab. Pondrom, L.G. (Wisconsin 
Univ., Madison, WI (USA)). Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (CONF-8806225—: 9. international seminar 
on high energy physics problems relativistic nuclear physics and 
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quantum chromodynamics, Dubna (USSR), 14-19 Jun 1988). In 
Relativistic nuclear physics and quantum chromodynamics: Pro- 
ceedings of the 9. International seminar on high energy physics 
problems. Vol. 2. Order Number DE90706024. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

The CDF detector was used to collect p-barp collision data at 
630-1800 GeV energy range. The detail of the parts of the detector 
used in the measurements of the transverse momentum spectrum 
of charged particles for minimum bias events is shown. The inclu- 
sive cross section and transverse momentum as a function of 
center of mass energy up to 1800 GeV are presented. Resulting 
inclusive cross sction of jet production as a function of transverse 
energy is given. W> weak intermediate bosons production in p- 
bar-p collisions according to a standard model is considered. The 
agreement between experiment and calculations is satisfactory. 17 
rets.; 9 figs. 


18333 (KEK-PR-89-1, pp. 57-70) A search for anti-particles 
of cosmic origin using a superconducting spectrometer. An- 
raku, K. (Tokyo Univ. (Japan). Faculty of Science); Hara, T.; Imori, 
M. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). 1989. (CONF-8810465-: 3. workshop on elementary- 
particle picture of the universe, Fujiyoshida (Japan), 17-19 Oct 
1988). In Proceedings of the third workshop on elementary-particle 
picture of the universe. Order Number DE90741370. Available 
from NTIS (US Sales Only), PC A13/MF A01. 

An experiment to search for anti-particles such as anti-protons 
and anti-heliums is being prepared using a balloon borne spec- 
trometer. The apparatus is equipped with a superconducting 
solenoid developed at KEK as a half size prototype model of the 
Astromag. The apparatus is also capable of detecting GeV 
gamma-rays from point sources. Test flight with a prototype detec- 
tor was carried out to study the basic performance of the detector. 
The solenoid, the detector and data acquisition system are now 
being constructed. (author). 


18334 (KEK-PR-89-1, pp. 84-103) Present and future of B- 
physics. Sugahara, Ryuhei (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). 1989. (CONF-8810465-: 3. 
workshop on elementary-particle picture of the universe, Fu- 
jiyoshida (Japan), 17-19 Oct 1988). In Proceedings of the third 
workshop on elementary-particie picture of the universe. Order 
Number DE90741370. Available from NTIS (US Sales Only), PC 
A13/MF A01. 

The present status of B-physics and future plans for B experi- 
ments are reviewed. The study of B mesons is playing an important 
role in establishing the standard model, and will do it in exploring 
the ’beyond the standard model’ and the CP violation. (author). 


18335 (LA-UR-90-106) The neutrino program at LAMPF. 
White, D.H. Los Alamos National Lab., NM (USA). 1989. 17p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-36. (CONF-8911165-—1: International seminar on intermediate 
energy physics (INES-89), Moscow (USSR), 27-30 Nov 1989). Or- 
der Number DE90007888. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

There are two neutrino experiments that this paper discusses: 
the first experiment is designed to verify the interference between 
charged and neutral current amplitudes in ve- e scattering. The ex- 
periment is situated at 90° to the beam stop, and detected recoil 
electrons from neutrino electron scattering. The experiment is sen- 
sitive to recoil electrons from v,, ve, v, but the cross section for 
Ve - @ scattering is the dominant contribution. The magnitude of 
this cross section depends on the size of the interference term be- 
tween charged and neutral current scattering, and the value for this 
term is —1.07 + 0.017 + 0.11 to be compared to —1.08 from stan- 
dard electroweak theory with sin?6y = 0.23. The observation of this 
interference is unique to this experiment. The second experiment, 
which is presently finishing data analysis after concluding data tak- 
ing in 1989, is a search for neutrino oscillations of the type imu — 
ve. The experiment was designed to search for the reaction ie + p 
— e* +n, which has a large relative cross section compared to 
that on complex nuclei due to the absence of Pauli Suppression of 
the reaction on free nucleons producing electrons in the energy 
range 30-50 MeV in contrast to the dominant background from v. 
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+ 1C — e* + 'N, in which the electron energies are limited to 30 
MeV from the Q value of the reaction. 5 refs., 13 figs. 


18336 (SLAC-328, pp. 1-45) Theory of e*e~ collisions at 
very high energy. Peskin, M.E. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (USA). Jan 1988. (CONF-870821-: SLAC 
summer institute on particle physics: looking beyond the Z, Stan- 
ford, CA (USA), 10-21 Aug 1987). In Looking beyond the Z: 
Proceedings. Order Number DE88011870. Available from NTIS, 
PC A04/MF A01. 

In these lectures, the authors reviews the array of new phenom- 
ena which might be discovered in electron-positron reactions 
conducted at energies well above the Z°. Before beginning a dis- 
cussion of what new phenomena might be found, or how they 
might be uncovered, the authors addresses the question of why 
such a program of research is important. He argues the question 
of what we should be looking for, and what discoveries will be the 
most illuminating, as we search for the next layer of fundamental 
physics. With this background, then contributions that the study of 
electron-positron collisions at high energy can make in this search 
can be discussed in some detail. 61 refs., 48 figs., 8 tabs. 


18337 (SLAC-328, pp. 133-140) Polarization as a tool for 
studying particle properties. Grosse-Wiesmann, P. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (USA). Jan 1988. 
(CONF-870821—: SLAC summer institute on particle physics: look- 
ing beyond the Z, Stanford, CA (USA), 10-21 Aug 1987). In 
Looking beyond the Z: Proceedings. Order Number DE88011870. 
Available from NTIS, PC A04/MF A01. 

The use of polarized beams in ete- collisions at the Z° pole 
provides a powerful tool for the separation of the charge and spin 
of the produced fermions. Such a separation is essential for many 
investigations of particle properties. It is shown that this technique 
can be used to substantially improve studies of CP violation in 
neutral B mesons and the charged structure of + decays. 14 refs., 
5 tabs. 


18338 (SLAC-328, pp. 227-275) Physics at hadron colliders 
(experimental view). Siegrist, J.L. (Lawrence Berkeley Lab., CA 
(USA)). Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jan 1988. (CONF-870821—: SLAC summer institute on par- 
ticle physics: looking beyond the Z, Stanford, CA (USA), 10-21 
Aug 1987). in Looking beyond the Z: Proceedings. Order Number 
DE88011870. Available from NTIS, PC A04/MF A01. 

The physics of the hadron-hadron collider experiment is consid- 
ered from an experimental point of view. The problems 
encountered in determination of how well the standard model de- 
scribes collider results are discussed. 53 refs., 58 figs., 3 tabs. 


18339 (SLAC-328, pp. 355-364) Status and first results of 
BNL experiment 777: A search for K* — x*y*e- and a study 
of K* — x*te*te-. Baker, N.J. (Brookhaven National Lab., Upton, 
NY (USA)); Gordon, H.A.; Lazarus, D.M.; Polychronakos, V.A.; Re- 
hak, P.; Tannenbau, MuJ.; Egger, J.; Herokd, W.D.; Kaspar, H.; 
Chaloupka, V. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jan 1988. (CONF-870821—: SLAC summer institute on par- 
ticle physics: looking beyond the Z, Stanford, CA (USA), 10-21 
Aug 1987). In Looking beyond the Z: Proceedings. Order Number 
DE88011870. Available from NTIS, PC A04/MF A01. 

The goal of Experiment 777 at the Brookhaven National Labora- 
tory is to search for the decay Kt — x*y*te- to the 10-"" level 
and to study the decay K* — z*tete-. The observation of the 
decay K* — z*y*e- would be evidence for a lepton number vio- 
lating, flavor changing neutral current. Lepton number violation, of 
course, is not allowed within the framework of the Standard Model 
of the strong, weak, and electromagnetic interactions. Observation 
of K* — a*yu*te- would therefore be evidence for new physics. 
The motivation to search this decay, whose present branching ratio 
limit is 5 x 10-°®, comes from the large number of questions that 
the Standard Model does not address, despite its often spectacular 
agreement with experiment to date. Among these are the origins of 
the large (of order 20) number of free parameters in the model de- 
scribing, for example, the quark and lepton masses, the mixing 
angles between the strong and weak interaction eigen-states, and 
the various coupling constants. The model does not specify the 
mass of the Higgs boson, and in the Gauge Hierarchy problem, if 





the model is studied to higher order, constants must be fined tuned 
to incredible accuracy to prevent infinities. Furthermore, the model 
offers no insight into the number of quark and lepton generations, 
and allows for the possibility of CP violation in the strong force 
which is much larger than present experimental limits. The authors 
also seek to make an accurate measurement of the branching ratio 
for 7° — ete by looking for the decay chain Kt — xtx°, x° — 
ete-. 


18340 (SLAC—328, pp. 385-399) Upsilon physics with 
CUSB-Il. Lee-Franzini, J. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Jan 1988. (CONF-870821—: SLAC summer 
institute on particle physics: looking beyond the Z, Stanford, CA 
(USA), 10-21 Aug 1987). In Looking beyond the Z: Proceedings. 
Order Number DE88011870. Available from NTIS, PC AO4/MF A01. 

Recent results obtained with the CUSB detector are presented. 
The author has measured B,,,, for the three lowest Y’s, in particu- 
lar he has obtained the first accurate value of B,,, for the Y’’. New 
accurate results on the E1 transitions of the Y"’, and on the decay 
widths and the fine structure of the x,’ are presented and dis- 
cussed. Lower limits of the neutral Higgs mass have been finally 
obtained as well as upper limits for the mass of light gluinos. 34 
refs., 11 figs., 8 tabs. 


18341 (SLAC—328, pp. 401-410) Recent results trom CLEO. 
Mestayer, M.D. (Vanderbilt Univ., TN (USA)). Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). Jan 1988. (CONF- 
870821—: SLAC summer institute on particle physics: looking 
beyond the Z, Stanford, CA (USA), 10-21 Aug 1987). In Looking 
beyond the Z: Proceedings. Order Number DE88011870. Avail- 
able trom NTIS, PC A04/MF A01. 

This talk will cover selected topics from CLEO’s most recent re- 
sults. CLEO is an e+e~ experiment located in the south interaction 
area of the CESR (Comell Electron Storage Ring) facility. The de- 
tector is very similar to the standard e*e~ detector design; loosely 
described, it is a cylinder in an octagon in a box, that is, a 
solenoidal magnet containing a cylindrical drift chamber within an 
octagonally shaped set of time-of-flight and ionization chambers; all 
nested within a large cube which contains the muon chambers in- 
terspersed within the iron of the magnetic flux return. The drift 
chamber and a smaller, inner tracking chamber provide the particle 
tracking capability, while the time-of-flight and specific-ionization 
measurements provide the particle identification capability of the 
detector. The CLEO experiment takes data in the 10 GeV center of 
mass energy region, also known as the Y energy region because 
of the presence of the four s-wave resonances which are promi- 
nent in the total ete~ annihilation cross section. The resonances, 
named Y(1S) through Y(4S), are bound states of a b and an anti-b 
quark. Most of the CLEO data have been taken at the Y(4S) reso- 
nance which is above the threshold for the production of pairs of B 
mesons. The results discussed in this take will concern B physics 
primarily. 9 refs., 7 figs., 5 tabs. 


18342 (SLAC—328, pp. 411-437) Recent results from the 
ARGUS experiment. MacFarlane, D.B. (McGill Univ., Montreal, 
Quebec (Canada)). Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Jan 1988. (CONF-870821-—: SLAC summer insti- 
tute on particle physics: looking beyond the Z, Stanford, CA (USA), 
10-21 Aug 1987). In Looking beyond the Z: Proceedings. Order 
Number DE88011870. Available from NTIS, PC A04/MF A01. 

A variety of recent results are reported from the ARGUS experi- 
ment, operating in the e*e- storage ring DORIS Il at DESY. A 
new upper limit of 35 MeV/c* on the mass of the tau neutrino has 
been extracted from a study of the hadronic mass spectrum in five- 
prong tau decays. In the field of b-physics a number of important 
discoveries have been made, including observation of large mixing 
in the B°-B° system and evidence for a finite b to u coupling 
through observation of charmless B decays. These and other mea- 
surements which extend our understanding of the decay properties 
of B mesons are presented. 53 refs., 20 figs., 3 tabs. 


18343 (SLAC-328, pp. 439-450) B°-B° mixing - a theoreti- 
cal evaluation after ARGUS. Bigi, |. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Jan 1988. (CONF-870821-—: SLAC 
summer institute on particle physics: looking beyond the Z, Stan- 
ford, CA (USA), 10-21 Aug 1987). In Looking beyond the Z: 
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Proceedings. Order Number DE88011870. Available from NTIS, 
PC AO4/MF A01. 

After an introduction into the phenomenology of B°-B° mixing is 
given, a rather detailed discussion is presented on the theoretical 
concepts that are involved. An attempt is made to elucidate the 
discrepancy between different theoretical claims. CP violation is 
touched only very briefly. 23 refs., 6 figs. 


18344 (SLAC—328, pp. 451-463) Charm results from photo- 
production experiment E-691. Witherell, M.S. (Univ. of California, 
Santa Barbara (USA)). Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Jan 1988. (CONF-870821-—: SLAC summer insti- 
tute on particle physics: looking beyond the Z, Stanford, CA (USA), 
10-21 Aug 1987). In Looking beyond the Z: Proceedings. Order 
Number DE88011870. Available from NTIS, PC A04/MF A01. 

Fermilab experiment E-691 is a charm photoproduction experi- 
ment using the Tagged Photon spectrometer. The charm sample 
extracted from the data is very large, with about 3000 events in 
each of the modes D° — K-2x* and Dt — K~2x*x*, and has little 
background. The most precise lifetime measurements for the D 
mesons have been published. in the last year produced physics re- 
sults have been produced in the areas of rare D decay modes, D; 
decays, mixing, spectroscopy, and production, as well as lifetimes. 
This talk will review a selection of these results: charm lifetimes, 
Ds; decays, D°-D° mixing, and charm spectroscopy. Because of 
time constraints, other important results on production, semilep- 
tonic decays, and rare leptonic decays are not discussed here. 9 
refs., 9 figs., 2 tabs. 


18345 (SLAC—328, pp. 465-475) Recent results for Mark Ill. 
Brient, J.C. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jan 1988. (CONF-870821—: SLAC summer institute on par- 
ticle physics: looking beyond the Z, Stanford, CA (USA), 10-21 
Aug 1987). In Looking beyond the Z: Proceedings. Order Number 
DE88011870. Available trom NTIS, PC AO4/MF A01. 

This paper presents recent results from the Mark Ill detector at 
SPEAR, in the open charm sector. The first topic discussed is the 
reanalysis of the direct measurement of the D hadronic branching 
fractions, where a detailed study has been made of the Cabibbo 
suppressed and multi-r°’s D decays backgrounds in the double 
tag sample. Next, the Dalitz plot analysis of the D decays to Krx 
is presented, leading to the relative fractions of three-body versus 
pseudoscalar-vector decays. 7 refs., 5 figs., 5 tabs. 


18346 (SLAC-328, pp. 477-486) Neutron production of 
charm particles in termilab E-400. Cumaiat, J.P. (Univ. of Cot 
orado, Boulder (USA)); Enagonio, J.; Ladbury, R.; Binkley, M.; 
Butler, J.; Gaines, |.; Garbincius, P.; Gormiey, M.; Haggerty, J.; 
Harding, D. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jan 1988. (CONF-870821—: SLAC summer institute on par- 
ticle physics: looking beyond the Z, Stanford, CA (USA), 10-21 
Aug 1987). In Looking beyond the Z: Proceedings. Order Number 
DE88011870. Available from NTIS, PC AO4/MF A01. 

Results are presented from Fermilab E-400 on the production of 
charmed baryons and mesons using incident neutrons. Evidence is 
shown for the charm-strange baryon, =.*, and measurements are 
presented of its mass, width, lifetime, cross section and relative 
branching fractions, and the A, x;, pr, and particle/antiparticie de- 
pendence of the state. Evidence is shown for both the .** and 
<.°, and present measurements of three mass differences, I.**- 
9, Te°-Ac*, and E,**-Ac*. Preliminary results on the ratio of two 
decay modes of the D° are shown, D° — K*K~ and D° — K*K- 
and D° — KoKo. The latter mode has not been previously ob- 
served. 8 refs., 10 figs. 


18347 (SLAC-328, pp. 487-503) First results from e*e~ re- 
action at TRISTAN. Sugimoto, Shojiro (Osaka Univ. (Japan)). 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). Jan 
1988. (CONF-870821-—: SLAC summer institute on particle physics: 
looking beyond the Z, Stanford, CA (USA), 10-21 Aug 1987). In 
Looking beyond the Z: Proceedings. Order Number DE88011870. 
Available from NTIS, PC AO4/MF A01. 

The first results from the VENUS experiment at the KEK 
electron-positron collider TRISTAN are presented. The VENUS de- 
tector came into operation in November, 1986. After tuning the 
accelerator and the detector, 3.6 pb~' of data at ,/s = 50 and 52 
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GeV were accumulated. The data have been analyzed to search 
for new quark flavors and sequential heavy leptons. The obtained 
R-ratios, the ratio of hadronic total cross section to that of y-pair, 
are 4.4 + 0.5 at \/s = 50 GeV and 4.7 + 0.3 at //s = 52 GeV. 
From the detailed analysis of hadronic event shape, no evidence 
was found for the production of a new quark flavor with charge 2/ 
3@ or sequential heavy leptons. The obtained limit of the heavy lep- 
ton mass is 25.0 GeV at 95% C.L. Tests of QED and electroweak 
theories are also presented here. 37 refs., 15 figs., 3 tabs. 


18348 (SLAC-—328, pp. 505-517) First results from TOPAZ. 
lwasaki, Hiroyuki (National Lab. for High Energy Physics, lbaraki- 
ken (Japan)). Stantord Linear Accelerator Center, Menio Park, CA 
(USA). Jan 1988. (CONF-870821—: SLAC summer institute on par- 
ticle physics: looking beyond the Z, Stanford, CA (USA), 10-21 
Aug 1987). In Looking beyond the Z: Proceedings. Order Number 
DE88011870. Available from NTIS, PC A04/MF A01. 

The TOPAZ detector has been operating at the e*e- collider 
TRISTAN at KEK since May 1987. Integrated luminosities of 0.44 
pb-' at \/s = 50 GeV and 3.60 pb—' at \/s = 52 GeV. have been 
accumulated. The first results from the TOPAZ experiment are pre- 
sented. 13 refs., 14 figs., 2 tabs. 


18349 (SLAC-328, pp. 537-549) Neutrino production of 
same sign dimuons at the TEVATRON. Merritt, F.S. (Univ. of 
Chicago, IL (USA)); Oreglia, M.; Schellman, H.; Schumm, B.A.; 
Bachmann, K.T.; Bernstein, R.H.; Blair, R.E.; Foudas, C.; Lefmann, 
W.C.; Leung, W.C. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Jan 1988. (CONF-870821—: SLAC summer insti- 
tute on particle physics: looking beyond the Z, Stanford, CA (USA), 
10-21 Aug 1987). In Looking beyond the Z: Proceedings. Order 
Number DE88011870. Available from NTIS, PC A04/MF A01. 

Neutrino and antineutrino interactions having two muons of the 
same electric charge in the final state have been studied using the 
Fermilab Tevatron Quadrupole Triplet beam with energies between 
30 and 600 GeV. A sampie of 101 neutrino-induced same sign 
dimuon events with P,, > 9 GeV/c for both muons yields 18.5 + 
15.2 events after background subtraction and a prompt rate of (.55 
+ 45) x 10-* per single muon event. A sample of 15 
antineutrino-induced same sign dimuon events with P, > 9 GeV/c 
yields 6.4 + 4.1 events after background subtraction and a prompt 
rate of (1.0 + 0.7) x 10-* per single muon event. The kinematical 
distributions of these events are found to be consistent with those 
of non-prompt sources. 19 refs., 11 figs., 5 tabs. 


18350 (SLAC—328, pp. 551-571) Jet physics at PEP and PE- 
TRA. Hofmann, W. (Lawrence Berkeley Lab., CA (USA)). Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Jan 1988. 
(CONF-870821—: SLAC summer institute on particle physics: look- 
ing beyond the Z, Stanford, CA (USA), 10-21 Aug 1987). In 
Looking beyond the Z: Proceedings. Order Number DE88011870. 
Available from NTIS, PC A04/MF A01. 

Recent data on the fragmentation of quarks at PEP and PETRA 
energies is discussed in the context of phenomenological models 
of parton fragmentation. Emphasis is placed on the experimental 
evidence for parton showers as compared to a fixed order QCD 
treatment, on new data on inclusive hadron production and on de- 
tailed studies of baryon production in jets. 63 refs., 22 figs., 3 tabs. 


18351 (SLAC—328, pp. 573-586) New results on the 7 lep- 
ton. Gan, K.K. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jan 1988. (CONF-870821-—: SLAC summer institute on par- 
ticle physics: looking beyond the Z, Stanford, CA (USA), 10-21 
Aug 1987). In Looking beyond the Z: Proceedings. Order Number 
DE88011870. Available from NTIS, PC A04/MF A01. 

This is a review of new results on the 7 lepton. The results in- 
clude precise measurements of the lifetime, measurements of the 
decay 7~ — 2~27°v, with much improved precision, and limits 
on decay modes containing 7 mesons, including the second-class- 
current decay t— — 2 nv-. The implications of these new results 
on the discrepancy in the one-charged-particle decay modes are 
discussed. 52 refs., 6 figs., 2 tabs. 


18352 (SLAC-328, pp. 603-627) Recent UA1 results: 
Search for the top-quark. Wingerter, |. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA). Jan 1988. (CONF-870821-: 
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SLAC summer institute on particle physics: looking beyond the Z, 
Stanford, CA (USA), 10-21 Aug 1987). In Looking beyond the Z: 
Proceedings. Order Number DE88011870. Available from NTIS, 
PC A04/MF A01. 

The author reported on a search for a new heavy quark using all 
the data collected so far by the UA1 experiment at the CERN 
proton-antiproton collider, corresponding to an integrated luminosity 
of 690 nb~'. Studying events with an inclusive muon or an inclu- 
sive electron, accompanied by one or more jets, good agreement 
is found between the data and the Monte Carlo prediction, without 
the need for a new heavy quark. A t-quark model, involving the de- 
cay W —> tb and direct tt production, us used to determine our 
detection efficiency for top. This allows us to place an upper limit 
on the cross section for producing t-quarks, as a function of the t- 
quark mass. From the lowest-order (a*,) calculation, using the 
choice of structure functions and Q* scale that gives the lowest 
cross section, it was found that m; > 44 GeV/c? (95% CL). Includ- 
ing an estimate of the next higher-order (a°s) and calculating the 
cross section with the EUROJET Monte Carlo program using a 
less extreme choice for the structure functions and the Q* scale 
gives: m, > 56 GeV/c? (95% CL). 23 refs., 24 figs., 6 tabs. 


18353 (SLAC—328, pp. 629-644) Recent results from the 
UA2 experiment at the CERN pp collider. De Lotto, B. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Jan 1988. 
(CONF-870821—: SLAC summer institute on particle physics: look- 
ing beyond the Z, Stanford, CA (USA), 10-21 Aug 1987). In 
Looking beyond the Z: Proceedings. Order Number DE88011870. 
Available from NTIS, PC A04/MF A01. 

A review of the main results achieved by the UA2 experiment in 
testing the Standard Model of electroweak interactions is pre- 
sented. Limits on various hypothetical nonstandard processes, from 
the analysis of the total UA2 data sample, are also presented. Fi- 
nally, some of the physics goals which are hoped to be reached 
with the upgraded detector and Collider are discussed. 18 refs., 11 
figs., 4 tabs. 


18354 (SLAC-348) Production and decay of heavy top 
quarks. Kauffman, R.P. Stantord Linear Accelerator Center, Menlo 
Park, CA (USA). Aug 1989. 87p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00515. Order Number 
DE90006419. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Experimental evidence indicates that the top quark exists and 
has a mass between 50 and 200 GeV/c*. The decays of a top 
quark with a mass in this range are studied with emphasis placed 
on the mass region near the threshold for production of real W 
bosons. Topics discussed are: (1) possible enhancement of 
strange quark production when Mw + ms < m < Mw + My; (2) 
exclusive decays of T mesons to B and Bx mesons using the non- 
relativistic quark model; (3) polarization of intermediate W's in top 
quark decay as a source of information on the top quark mass. 
The production of heavy top quarks in an e*e™ collider with a 
center-of-mass energy of 2 TeV is studied. The effective-boson 
approximation for photons, Z°’s and W's is reviewed and an analo- 
gous approximation for interfaces between photons and Z°’s is 
developed. The cross sections for top quark pair production from 
photon-photon, photon-Z°, Z°Z°, and W*W- fusion are calculated 
using the effective-boson approximation. Production of top quarks 
along with anti-bottom quarks via yW* and Z°W* fusion is studied. 
An exact calculation of yet — vtb is made and compared with the 
effective-W approximation. 31 refs., 46 figs. 


18355 (SLAC-PUB-5148) Measurement of B°-B° mixing 
using the MARK Il at PEP. Porter, F. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (USA); California Inst. of Tech., Pasadena, CA 
(USA). Dec 1989. 5p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00515;AC03-81ER40050. (CALT—68- 
1596;CONF-890903-—11: International Europhysics conference on 
high-energy physics, Madrid (Spain), 7-14 Sep 1989). Order Num- 
ber DE90005798. Available from NTIS, PC A02/MF A01; OSTI; 
INIS; GPO Dep. 

B°B° mixing has been observed now by several experiments. 
The signature is the observation of an excess of same-sign dilep- 
ton events in datasets containing semileptonic B decays. Several 





years ago the MARK II published an upper limit on B°B° mixing at 
Ecm = 29 GeV, using data taken at the ete~ storage ring PEP. 
Here we report on the results of a new analysis with increased 
statistics, using refined methods with better sensitivity and control 
of systematic effects. 10 refs., 2 figs., 2 tab. 


18356 (SLAC-PUB-5151) Update on K* studies at SLAC 
[Stanford Linear Accelerator Center]. Aston, D.; Bienz, T.; Bird, 
F.; Dunwoodie, W.; Johnson, W.B.; Kunz, P.; Kwon, Y.; Leith, 
D.W.G.S.; Levinson, L.; Ratcliff, B.N. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Dec 1989. 11p. Sponsored by U.S. 
DOE Energy Research; National Science Foundation. DOE Con- 
tract ACO3-76SF00515. (CONF-8909221-8: HADRON ‘89: 3rd 
international conference on hadron spectroscopy, Ajaccio (France), 
23-27 Sep 1989). Order Number DE90005800. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Results from the systematic study of K spectroscopy, by the 
LASS group, are reviewed. New data from the study of the reac- 
tion K-p — K°x~—p are presented, and compared to our previous 
results. Confirmation of three new K* excited states is presented. 6 
refs., 13 figs., 5 tabs. 


18357 (SLAC-PUB-5154) Study of hadronic final states of 
Z boson decays. Komamiya, S. MARK Ii collaboration. Stanford 
Linear Accelerator Center, Menlo Park, CA (IISA). Oct 1989. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SF00515. (CONF-890903—10: International Europhysics 
conference on high-energy physics, Madrid (Spain), 7-14 Sep 
1989). Order Number DE90005801. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

We have studied hadronic final states produced in the decays of 
Z bosons using the Mark || detector at SLC. We have measured 
the distributions of global shape parameters, inclusive charged par- 
ticle distributions, charge particle multiplicity and jet multiplicity. The 
results are compared to predictions of QCD-based models opti- 
mized at the PEP energy. The data and models agree within the 
present statistical precision. We have also investigated a new 
method to determine the QCD scale parameter Ave using differen- 


tial jet multiplicity. 9 refs., 5 figs. 


18358 (WIS-PH-89/23) Comparison of Chi, distributions of 
quarks and gluon jets produced in ete~ annihilation. Wainer, 
N. Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics. 
May 1989. 6p. Order Number DE90613426. Available from NTIS 
(US Sales Only), PC A02/MF A01 - OSTI; INIS. 

Inclusive charged particle production in e*e~ annihilation into 
hadrons is studied in terms of the particle fractional momentum *p. 
The *, distribution for gluon jets is extracted by comparing two 
data samples measured in the TASSO detector: nearly symmetric 
three jet events at centre-of-mass energy Wapprox35 GeV and two 
jet events at Wapprox22 GeV, yielding quark and gluon jets of sim- 
ilar energies (approx1.5 GeV). No significant difference is observed 
between quark and gluon jets. Monte Carlo models based on par- 
ton showers describe the trend and energy variation of the data 
better than a model with second order matrix element in alpha,. 
(author). 9 refs. 


18359 Review of B-meson decay results. Schubert, K.R. (Uni- 
versitaet Karlsruhe (West Germany)). pp. 445 of Heavy quark 
physics. Drell, P.S.; Rubin, D.L. feds.] [Cornell Univ., Ithaca, NY 
(USA). Lab. of Nuclear Studies] American Institute of Physics, New 
York, NY (US) (1989). (CONF-8906204—: International symposium 
on heavy quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

This reviews covers the present status of experimental results on 
B-meson decays. It concentrates on recent results and omits all 
searches for decay modes which are not expected in the frame of 
the standard electroweak theory. Some topics covered are: (1) 
masses of B-mesons; (2) B-mesons mean lifetime; (3) nonleptonic 
B decays; (4) baryonic B-meson decays; (5) charmless nonleptonic 
B decays; (6) inclusive semileptonic decays; (7) exclusive semilep- 
tonic decays; (8) the CKM matrix elements. 59 refs., 10 figs., 7 
tabs. 


18360 Update on B°-B° mixing. Schaefer, M. (DESY, Ham- 
burg (West Germany)). pp. 445 of Heavy quark physics. Drell, 
P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of 
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Nuclear Studies] American Institute of Physics, New York, NY (US) 
(1989). (CONF-8906204—: international symposium on heavy 
quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

Using the ARGUS detector at the ete storage ring DORIS Ii at 
DESY an update of the B°-B° mixing measurement has been per- 
formed including the new 1988 data. With a total of f Ldt = 172 


pb~' on the Y(4S) resonance and 55 pb~—" in the nearby contin- 
uum the dilepton analysis yields a mixing parameter of r = 0.22 + 
0.07 + 0.06. The authors have also investigated charge correla- 
tions between a D** and one or two leptons. Combining the results 
of all three methods they obtain r = 0.22 + 0.07. 7 refs., 2 figs., 3 
tabs. 


18361 ARGUS results on rare B decays. Golutvin, A. (ITEP, 
Moscow (USSR)). pp. 445 of Heavy quark physics. Drell, P.S.; Ru- 
bin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear 
Studies] American Institute of Physics, New York, NY (US) (1989). 
(CONF-8906204—: _ International symposium on heavy quark 
physics, Ithaca, NY (USA), 13-17 Jun 1989). 

Between 1983 and 1988, a sample of 152,000 Y(4S) decays 
was obtained with the ARGUS detector at the e*e- storage ring 
DORIS Il. Using this data the authors have searched for charmless 
B decays both in inclusive and exclusive decay modes. In the 
Standard Model of electroweak interactions, the b quark decays via 
the charged current to either a c or a u quark. The decays of B 
mesons are dominated by b — c transitions. 8 refs., 2 figs., 3 tabs. 


18362 B decays studies with the TPC at PEP. Lynch, G.R. 
(Lawrence Berkeley Lab., CA (USA)). pp. 445 of Heavy quark 
physics. Drell, P.S.; Rubin, D.L. feds.] [Cornell Univ., Ithaca, NY 
(USA). Lab. of Nuclear Studies] American Institute of Physics, New 
York, NY (US) (1989). (CONF-8906204—: International symposium 
on heavy quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

In the past the TPC/2 photon collaboration at PEP has not been 
in a position to contribute much to B decay studies because it did 
not have a good position resolution at the origin. Now that a new 
Vertex Chamber (VC) has been built and tested, the B-physics pro- 
gram can proceed. Last November, there was a short run at the 
beam energy of 13.6 GeV. The TPC and VC worked well. With the 
300 pb to the minus 1 that is planned in the next 18 months, the B 
lifetime should be measured with accuracy equal to the present 
world average. 2 refs., 4 figs. 


18363 Hadronic B meson decays. Yuichi Kubota (Cornell 
Univ., Ithaca, NY (USA)). pp. 445 of Heavy quark physics. Drell, 
P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of 
Nuclear Studies] American Institute of Physics, New York, NY (US) 
(1989). (CONF-8906204—: International symposium on heavy 
quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

Using the CLEO detector at CESR, the authors have measured 
branching ratios for various inclusive charmed hadron production 
including the Ac. They have also measured the exclusive branching 
ratios of several decay modes of the B meson. B° — D**D,~ and 
D*D,~-, and B- — D°D,-— as well as B° — D**p- have been ob- 
served for the first time. The mass difference between B° and B- 
has been measured to be 0.4 + 0.6 MeV. 15 refs., 14 figs., 3 tabs. 


18364 Review of charm decay results. Gladding, G. (Univ. of 
Illinois, Urbana (USA)). pp. 445 of Heavy quark physics. Drell, 
P.S.; Rubin, D.L. feds.] [Cornell Univ., Ithaca, NY (USA). Lab. of 
Nuclear Studies] American Institute of Physics, New York, NY (US) 
(1989). (CONF-8906204—: International symposium on heavy 
quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

Extensive experimental studies of the decays of the D° and D* 
mesons have been carried out ever since their discovery in 1976. 
Most of their theoretical knowledge of the weak decays of charmed 
mesons is derived from this work since much less is known about 
the weak decays of the Ds. In this paper the author reviews recent 
experimental results on the decays of the charmed meson, D°, Dr, 
and Ds. 27 refs., 7 figs., 3 tabs. 


18365 Exclusive semileptonic decays of charmed mesons. 
Anjos, J.C. (Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro 
(Brazil)); Santoro, A.F.S.; Souza, M.H.G.; Appel, J.A.; Mantsch, 
P.M.; Nash, T.; Purohit, M.V.; Spalding, W.J.; Sokoloff, M.D.; 
Sliwa, K. pp. 445 of Heavy quark physics. Drell, P.S.; Rubin, D.L. 
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[eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear Studies] 
American Institute of Physics, New York, NY (US) (1989). (CONF- 
8906204-: International symposium on heavy quark physics, 
Ithaca, NY (USA), 13-17 Jun 1989). 

The authors present results on exclusive semileptonic decays of 
charmed mesons. Among these are unexpected results on D — 
K*e*ve. There is a need to directly measure the form factors in this 
decay, and to compare with the many theoretical model that now 
exist. 10 refs., 2 figs., 2 tabs. 


18366 Charm fragmentation. Moneti, G. (Syracuse Univ., NY 
(USA)). pp. 445 of Heavy quark physics. Drell, P.S.; Rubin, D.L. 
[eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear Studies] 
American Institute of Physics, New York, NY (US) (1989). (CONF- 
8906204-: Intemational symposium on heavy quark physics, 
Ithaca, NY (USA), 13-17 Jun 1989). 

The status of fragmentation models is surveyed, pointing out the 
physical meaning of the parameters used in the parton-shower plus 
string fragmentation models and the reliability of their determination 
by comparison of experimental data with full Monte Carlo simula- 
tion of the models. Results of charmed meson and baryon 
fragmentation distributions, as observed in e*e~ annihilations, are 
then reviewed and the string model parameters obtained from them 
discussed. The excellent prospects for more accurate results in the 
near future are finally outlined. 32 refs., 13 figs. 


18367 Recent results on P-wave charmed mesons at AR- 
GUS. Kutschke, R. (Univ. of Toronto, Ontario (Canada)). pp. 445 of 
Heavy quark physics. Drell, P.S.; Rubin, D.L. [feds.] [Cornell Univ., 
Ithaca, NY (USA). Lab. of Nuclear Studies] American Institute of 
Physics, New York, NY (US) (1989). (CONF-8906204—: Interna- 
tional symposium on heavy quark physics, Ithaca, NY (USA), 
13-17 Jun 1989). 

Using the ARGUS detector at the DORIS Il e*e~ storage ring at 
DESY, the author has obtained evidence for a new charmed- 
strange meson with a mass of 2535.9 + 0.6 + 2.0 MeV/c*. They 
have also measured the isospin mass spitting of the D2* system. 
Finally, they have separated the D,° and D2*° contributions to the 
D*+x- mass spectrum near 2420 MeV/c?. 17 refs., 4 figs., 2 tabs. 


18368 Resonant substructure in K- x*x*x- and K® 
x*x*x— decays of charmed D mesons. DeJongh, F. (California 
Institute of Technology, Pasadena (USA)). pp. 445 of Heavy quark 
physics. Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, 
NY (USA). Lab. of Nuclear Studies} American Institute 
of Physics, New York, NY (US) (1989). DOE Con- 
tract AC03-76SF00515;AC02-76ER01195;AC03-81ER40050;AC02- 
(CONF-8906204—: International symposium on heavy quark 
physics, Ithaca, NY (USA), 13-17 Jun 1989). 

The authors measure the resonant substructure of Dp? — K- 
a*x+x- and D+ — K° x+x*x- decays using a five-dimensional 
maximum likelihood technique to extract the relative fractions and 
phases of the amplitudes contributing to these final states. They 
obtain preliminary branching ratios of several decay modes includ- 
ing B(D° — K~a,*) = .080 + .008 + .019, B(D* — K°a,*) = .081 
+ .020 + .027, and B(D° — K*°,°) is smaller than theoretically ex- 
pected and the K*° and »° are found to be polarized in the direction 
of their motion as seen from the D° frame. 13 refs., 5 figs., 3 tabs. 


18369 Recent results on D,* decays from E691. Punkar, G. 
(Univ. of California, Santa Barbara (USA)). pp. 445 of Heavy quark 
physics. Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY 
(USA). Lab. of Nuclear Studies] American Institute of Physics, New 
York, NY (US) (1989). (CONF-8906204—: International symposium 
on heavy quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

Recent results on decays of the charmed strange pseudoscalar 
meson, the D,*, are presented. The data were obtained in Fermi- 
lab photo-production experiment E691. Topics discussed include: a 
probe of the weak annihilation mechanism by studying the decays 
De* — pr* and D.* — wz*; an observation of the decay D,* — 
fo(975)x*; two independent measurements of Ds* — nx*; com- 
ments on the vector-vector decays D.* — gp* and Dt — K* p*; 
and an accounting of measured D,* decays. 12 refs., 9 figs. 


18370 NA14’ results on Ds decays. Wormser, G. (Universite 
de Paris-Sud, Orsay (France)). pp. 445 of Heavy quark physics. 
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Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). 
Lab. of Nuclear Studies] American Institute of Physics, New York, 
NY (US) (1989). (CONF-8906204—: International symposium on 
heavy quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

NA14’ is a charm photoproduction experiment, using a 100 GeV 
photon beam produced by the CERN SPS. Its set-up combines a 
high precision Silicium microvertex detector with a large accep- 
tance spectrometer for both charged and neutral tracks. Search for 
Ds decays in the mode D, — n'a and D, — grr° are reported. A 
clear evidence is found for the former decay, with a preliminary 
branching ratio Br(D, — n'x)/Br(D; - dm) = 5 + 1.8 + 1.2. An 
upper limit is given for the latter decay Br(D, — drr°)\/Br(or) < 
2.5. Those 2 results are incompatible with theoretical expectations, 
where the first decay was supposed to be small and the second 
larger. 8 refs., 4 figs. 


18371 Charmed hadron spectroscopy and decay results 
from CESR. Alam, M.S. (State Univ. of New York, Albany (USA)). 
pp. 445 of Heavy quark physics. Drell, P.S.; Rubin, D.L. [eds.] 
[Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear Studies] 
American Institute of Physics, New York, NY (US) (1989). (CONF- 
8906204—: International symposium on heavy quark physics, 
Ithaca, NY (USA), 13-17 Jun 1989). 

The author presents recent results from CESR on the study of 
charmed baryon decays and excited charmed meson spec- 
troscopy. They have measured the production of the charmed 
baryons A,*, £°, £.*, =.* from ete- annihilations in the contin- 
uum region below the Y(4S) at center-of-mass energies around 
10.5 GeV. Results are also presented on the continuum production 
of the excited charmed meson states D**® (2428), D**°(2461) and 
the D, ***(2535). 21 refs., 12 figs., 2 tabs. 


18372 Photo- and hadroproduction of charm and beauty. 
Morrison, R.J. (Univ. of California, Santa Barbara (USA)). pp. 445 
of Heavy quark physics. Drell, P.S.; Rubin, D.L. [eds.] [Cornell 
Univ., Ithaca, NY (USA). Lab. of Nuclear Studies] American Insti- 
tute of Physics, New York, NY (US) (1989). (CONF-8906204-: 
International symposium on heavy quark physics, Ithaca, NY 
(USA), 13-17 Jun 1989). 

Recent data on photo- and hadroproduction of charm and beauty 
are compared with predictions from perturbative QCD. Fragmenta- 
tion properties in photo and hadroproduction, and et*te- 
annihilation are compared. The data on photo production of charm 
and hadroproduction of beauty are in good agreement with higher 
order QCD and standard fragmentation models. The prediction of 
chain hadroproduction are less reliable but here also the agree- 
ment is good for those experiments with clean signals. 20 refs., 14 
figs., 8 tabs. 


18373 Hadronic production of heavy quarks in a hybrid 
emulsion experiment. Lipton, R.J. (Carnegie Mellon Univ., Pitts- 
burgh, PA (USA)). pp. 445 of Heavy quark physics. Drell, P.S.; 
Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear 
Studies] American Institute of Physics, New York, NY (US) (1989). 
(CONF-8906204-: International symposium on heavy quark 
physics, Ithaca, NY (USA), 13-17 Jun 1989). 

Preliminary results are presented for hadronic production of 
charm in a hybrid emulsion experiment in an 800 GeV/c proton 
beam at Fermilab. The Feynman X distribution found for all pro- 
duced charm is (1 - x)'’-**®. No strong evidence was found for 
leading particle effects in proton emulsion interactions. 4 refs., 6 
figs., 1 tab. 


18374 New experimental results in hadronic charm produc 
tion. Kwan, S. (CERN, Geneva (Switzerland)). pp. 445 of Heavy 
quark physics. Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, 
NY (USA). Lab. of Nuclear Studies] American Institute of Physics, 
New York, NY (US) (1989). (CONF-8906204-: International sympo- 
sium on heavy quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

In 1985-1986 the ACCMOR collaboration performed an experi- 
ment at the CERN SPS to study the production and decay 
properties of charmed particles produced in hadronic interactions. 
Its main aim was to study final states containing a pair of opposite 
charge kaons and/or protons, @.g. Ac* — pK~ 2*. It was a contin- 
uation of the NA32 experiment (1) with a Cu target, an improved 





vertex detector and a dedicated trigger. For the first time, charge- 
coupled devices, CCDs (2) were used as vertex detectors. They 
provide high resolution space points (~ 5 um) for tracks close to 
the target. A modified version of the FAMP trigger was used to trig- 
ger on events containing a pair of opposite sign kaons and/or 
protons. A total of 17 million triggers have been recorded. Very 
clean samples of A-* Ds*, D° and D* are obtained and their pro- 
duction properties are reported. Charm strange baryons have also 
been looked for in this data. The baryon character of a charmed 
baryon can be better ascertained in decays involving £* or =~ hy- 
perons through a clean reconstruction of their subsequent decay. 
Decays with a \° in the final state suffer more from combinatorial 
background because the A° track cannot be seen in the vertex de- 
tector and it is generally impossible to decide which vertex the A° 
is coming from. The authors has therefore concentrated his studies 
o! charmed strange baryons in decay modes such as =* — =~ 
a*n* or E* — I*K~ x*. 7 refs., 2 figs., 2 tabs. 


18375 Shadowing and nuclear absorption in J/Y hadropro- 
duction. Ducati, M.B.G. (Universidade Federal do Rio Grande do 
Sul (Brazil)); Epele, L.N.; Garcia Canal, C.A. pp. 445 of Heavy 
quark physics. Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, 
NY (USA). Lab. of Nuclear Studies} American Institute of Physics, 
New York, NY (US) (1989). (CONF-8906204—: International sympo- 
sium on heavy quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

The hadron-nucleus J/¥ production is analyzed in a phenomeno- 
logical picture, considering the parton recombination model. There 
is an evidence for a nuclear suppression effect, besides shadowing 
and they obtain good agreement with experimental data. 13 refs., 2 
figs. 


18376 The new hyperon beam experiment at CERN. Paul, S. 
(Max-Planck Institut fuer Kernphysik, Heidelberg (West Germany)). 
pp. 445 of Heavy quark physics. Drell, P.S.; Rubin, D.L. [eds.] 
[Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear Studies] 
American Institute of Physics, New York, NY (US) (1989). (CONF- 
8906204-: International symposium on heavy quark physics, 
Ithaca, NY (USA), 13-17 Jun 1989). 

The author is currently setting up an experiment aiming at the 
production of charmed stra baryons using a 350 GeV/c hy- 
peron beam from the CERN SPS. This beam will be installed at 
the upgraded 2 - Spectrometer allowing to measure the forward 
production (X- > 0.5) of charmed baryons, their lifetimes and de- 
cay modes. Other experimental interests will be the confirmation of 
the U(3100) and the production of the H-dibaryon by = from the 
hyperon beam. 6 refs., 4 figs. 


18377. Charm hadroproduction with an impact parameter 
trigger. Forino, A. (Univ. of Bologna (Italy)); Gessaroli, R.; Maz- 
zanti, P.; Quareni, A.; Viaggi, F.; Antinor, F.; Dameri, M.; Hurst, B.; 
Osculati, B.: Rossi, L. pp. 445 of Heavy quark physics. Drell, P.S.; 
Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear 
Studies] American Institute of Physics, New York, NY (US) (1989). 
(CONF-8906204-: International symposium on heavy quark 
physics, Ithaca, NY (USA), 13-17 Jun 1989). 

The author reports on hadroproduction of charm based on a 
sample of ~ 750 D mesons. Charmed particles, produced in a thin 
segmented target of Si and W by a 340 GeV/c a beam and se- 
lected by a novel trigger with an enrichment factor of ~ 15, are 
identified by the invariant mass of secondary vertices. Data were 
collected with the Q' spectrometer at the CERN SPS supple- 
mented by a silicon microstrip vertex detector. Assuming the 
parameterization o(7- N — DX) ~ A® where A is the atomic num- 
ber, they find a = 0.89 + 0.05 + 0.05 for a data samp'e with an 
average xp of 0.2. The xe pi distributions of the charged D 
mesons are also described and the possibility of a leading effect is 
investigated. 10 refs., 7 figs. 


18378 Results on hadronic decays of D and Ds mesons 
from Mark Ill. Kim, P.C. (Stanford Univ., CA (USA)). pp. 445 of 
Heavy quark physics. Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., 
Ithaca, NY (USA). Lab. of Nuclear Studies} American Institute 
of Physics, New York, NY (US) (1989). DOE Con- 
tract AC03-76SF00515;AC02-76ER01 195;AC03-81ER40050;AC02- 
(CONF-8906204-: International symposium on heavy quark 
physics, Ithaca, NY (USA), 13-17 Jun 1989). 
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Recent results on hadronic weak decays of the charmed 
mesons, D° — K°r°, K°n, K°n’ and D.* — nx*, n'x*, from the 
Mark Ill at SPEAR are presented. For these channels, the authors 
conclude that there is either no color-suppression or that these 
channels are enhanced via final-state interactions. Searches for nx 
and 7’ modes in D, decays yield upper limits on relative branch- 
ing fractions. 10 refs., 2 figs. 


18379 Production of prompt electrons in the charm P, - Re- 
gion at vs = 630 GeV. Botner, O. (Uppsala Univ. (Sweden)); Eek, 
L.O.; Ekeloef, T.; Fransson, K.; Hallgren, A.; Lund-Jensen, B.; 
Kostarakis, P.; Lenzen, G. pp. 445 of Heavy quark physics. Drell, 
P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of 
Nuclear Studies] American Institute of Physics, New York, NY (US) 
(1989). (CONF-8906204—: International symposium on heavy 
quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

The production of prompt electrons at ,/s = 630 GeV has been 
measured in the p; range 0.5-2.0 GeV/c using a Ring Imaging 
Cherenkov (RICH) counter installed in the UA2 experiment at the 
CERN pp collider. From their measurement of the electror/hadron 
ratio in the pt range 0.9 - 1.5 GeV/c they concluded that the charm 
production cross-section does not exceed 1.9 mb at 95% CL. As 
best estimate they obtain o(ct) -= 684 + 557(stat) + 253 (sys,exp) 
+ 205 (sys,theory) ub. The RICH counter was operated success- 
fully at the collider providing an electron/pion separation capability 
of better than 8 x 10-5 at momenta below the pion threshold. 13 
rets., 4 figs., 2 tabs. 


18380 Radiative Y(1S) decays. Besson, D. (Univ. of Florida, 
Gainesville (USA)). pp. 445 of Heavy quark physics. Drell, P.S.; 
Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear 
Studies] American Institute of Physics, New York, NY (US) (1989). 
(CONF-8906204—: international symposium on heavy quark 
physics, Ithaca, NY (USA), 13-17 Jun 1989). 

The author reports on a study of exclusive radiative decays of 
the Y(1S) resonance. He has considered decays into final states of 
the form Y — -yn (h*h—), with (h*h~) denoting a charged hadron 
pair (either ~*x—, K*K~, or pp), and n denoting the number of 
such pairs in the event. He measures branching ratios for n = 2, 3 
and 4, and searches for structure in the recoiling hadronic system. 
The structure which he observes in the n = 1 case is consistent 
with his expectations for the continuum process ete-~ — + X. No 
evidence is observed for two-body radiative decays of the Y(1S) 
meson in any of the above channels. 1 ref., 4 figs., 1 tab. 


18381 Two-photon production of the ne. Jensen, T. (Ohio 
State Univ., Columbus (USA)). pp. 445 of Heavy quark physics. 
Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). 
Lab. of Nuclear Studies] American Institute of Physics, New York, 
NY (US) (1989). DOE Contract AC02-76ER01545. (CONF- 
8906204—: International symposium on heavy quark physics, 
Ithaca, NY (USA), 13-17 Jun 1989). 

A brief review of two-photon production of the ne is given. Pre- 
liminary results from the CLEO experiment are presented and 
shown to be in good agreement with theoretical predictions. 12 
refs., 4 figs., 1 tab. 


18382 Inclusive hadron production at 10 GeV. Waldi, RP. (in- 
stitut fuer Experimentelie Kernphysik, Karlsruhe (West Germany)). 
pp. 445 of Heavy quark physics. Drell, P.S.; Rubin, D.L. [eds.] 
[Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear Studies] 
American Institute of Physics, New York, NY (US) (1989). (CONF- 
8906204—: International symposium on heavy quark physics, 
Ithaca, NY (USA), 13-17 Jun 1989). 

Multinadron final states in e*e~ annihilation are produced via 
quark and antiquark fragmentation, those from direct Y(1S) decays 
originate from the hadronization of three gluons. In their present 
understanding these are factorizing two-step processes of parton 
production and subsequent hadronization; the second step is mod- 
elled as a parton shower or a breaking string. Experimental data 
from both reactions can test these ideas. Recent results of the 
ARGUS collaboration on inclusive momentum and angular distribu- 
tions of charged hadrons produced in direct Y(1S) decays and 
nonresonant e*e~ annihilation at 10 GeV are presented, which al- 
low investigation of quark and gluon fragmentation. The data 
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demonstrate some of the shortcomings of present fragmentation 
models. 10 refs., 4 figs., 1 tab. 


18383 Latest results of the search for top at UA1. Pimiae, M. 
(Helsinki Univ. (Finiand)). pp. 445 of Heavy quark physics. Drell, 
P.S.; Rubin, D.L. feds.] [Cornell Univ., Ithaca, NY (USA). Lab. of 
Nuclear Studies] American Institute of Physics, New York, NY (US) 
(1989). (CONF-8906204—: international symposium on heavy 
quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

UA1 is continuing its search for new heavy quarks in the muon 
channel, using 1.3 pb~' of new data taken during the CERN pp 
Collider run in the autumn of 1988. The properties of isolated 
muons accompanied by jets are consistent with the predictions 
from the Standard Model but do not show a signal for a new heavy 
quark. Combining all the UA1 data (2 pb~'), and using all the 
channels available, a new lower limit on the mass is obtained at 56 
GeV/c? (95% CL) for the t-quark and 33 GeV/c* (95% CL) for a 
fourth-generation charge 1/3 quark (b’-quark). 5 refs., 4 figs., 4 
tabs. 


18384 Search tor new heavy quarks at TRISTAN. Hiroshi 
Sakamoto (National Lab. for High Energy Physics, Ibaraki (Japan)). 
pp. 445 of Heavy quark physics. Drell, P.S.; Rubin, D.L. [eds.] 
[Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear Studies] 
American Institute of Physics, New York, NY (US) (1989). (CONF- 
8906204-: International symposium on heavy quark physics, 
Ithaca, NY (USA), 13-17 Jun 1989). 

Study to search new heavy flavors has been considerably pro- 
gressing at the TRISTAN e*e~ collider as the beam energy has 
been pushed up. Three general purpose detectors, AMY, TOPAZ, 
and VENUS have accumulated about 25pb~' of luminosities at the 
beam energies from 25 GeV up to 30.4 GeV. R measurements, 
event shape analyses, isolated lepton and photon analyses were 
performed and new mass limits for top and b’ quarks have been 
obtained. As for b’, not only the charged current decay mode, but 
also the flavor changing neutral current decay were taken into ac- 
count. Measured R values above ,/s = 56GeV were slightly higher 
than the standard model prediction and this can be interpreted that 
the Z° mass may be somewhat lighter than as was used. 6 refs., 6 
figs., 1 tab. 


18385 Status of the top quark search at CDF. Foster, G.W. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). pp. 445 of 
Heavy quark physics. Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., 
Ithaca, NY (USA). Lab. of Nuclear Studies] American institute of 
Physics, New York, NY (US) (1989). (CONF-8906204—: interna- 
tional symposium on heavy quark physics, Ithaca, NY (USA), 
13-17 Jun 1989). 

A search for new heavy quarks in proton-antiproton collisions at 
the Fermilab Tevatron Collider (,/s = 1.8 TeV) is described. Pri- 
mary emphasis is given to the search for final states in which the 
charged-current decays of a tt pair produce both an electron and a 
muon. The data taken during the first portion (2.0 pb-') of the 
1988-1989 run is analyzed. The top quark (as well as a fourth gen- 
eration b’ quark) is excluded at the 95% C.L. in the mass range 30 
to 60 GeV/c*. Other prospects for heavy quark physics at CDF are 
discussed. 10 refs., 1 fig., 1 tab. 


18386 Experimental prospects for observing CP violation in 
B-meson decays - e*e~ experiments. Nakada, T. (Paul Scherrer 
Institute, Villigen (Switzerland));. pp. 445 of Heavy quark physics. 
Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). 
Lab. of Nuclear Studies] American Institute of Physics, New York, 
NY (US) (1989). (CONF-8906204-: International symposium on 
heavy quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

The prospects of observing CP violation in B-meson decay are 
considered for different ete experiments. For boosted Y(4S), op- 
timization for the amount of boost needed for the observation of 
CP violation in B — f Kg is tried. Also discussed are experiments 
with B*B and Z°. 39 refs., 5 figs. 


18387 Study of 1’ decays. Toki, W.H. (Stanford Univ., CA 
(USA)). pp. 445 of Heavy quark physics. Drell, P.S.; Rubin, D.L. 
[eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear Stud- 
ies] American Institute of Physics, New York, NY (US) 
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(1989). DOE Contract ACO03-76SF00515;AC02-76ER01195;AC03- 
81ER40050;AC02- (CONF-8906204—: International symposium on 
heavy quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 
Hadronic decays of the w’ are reviewed and a new preliminary 
upper limit of B(w’ — px) < 7.0 x 10-5 at 90% C.L. from the 
Mark Ili is presented. The authors observed non-resonant three 
pion decays in the same data sample. This result confirms the pre- 
vious search from Mark Il. These results are still theoretically 
puzzling and indicate the existence of more underlying complexity 
in the physics of hadronic decays of the J/y and x’. 4 figs., 1 tab. 


18388 Prospects for CP violation experiments in hadron 
beams. Witherell, M.S. (Univ. of California, Santa Barbara (USA)). 
pp. 445 of Heavy quark physics. Drell, P.S.; Rubin, D.L. [eds.] 
[Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear Studies] 
American Institute of Physics, New York, NY (US) (1989). (CONF- 
8906204—: International symposium on heavy quark physics, 
Ithaca, NY (USA), 13-17 Jun 1989). 

Some of the most important questions in particle physics can be 
addressed by very sensitive studies of B meson decay. With the 
next generation of hadron colliders, experiments with up to 101 
produced B mesons will be possible. This paper addresses the 
question of whether it will be possible to observe CP violation at 
the expected level with such experiments. 7 refs., 3 figs., 1 tab. 


18389 B factory plans at Cornell. Berkelman, K. (Cornell 
Univ., Ithaca, NY (USA)). pp. 445 of Heavy quark physics. Drell, 
P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of 
Nuclear Studies] American Institute of Physics, New York, NY (US) 
(1989). (CONF-8906204—: International symposium on heavy 
quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

Continued experimental progress in B physics will be important 
to their understanding of the Standard Model and may give clues 
to the more general theory beyond it. An e*e~ collider operating at 
or near the +(4S) resonance with a luminosity of the order of 10% 
cm-s—" is likely to be the most useful facility for the study of B 
physics, and for CP violation in particular. Their best bet for a suc- 
cessful e*e~ B factory is to build on the experience at Cornell in 
making high luminosity. The CESR operations group is pursuing an 
R and D program to resolve the accelerator physics questions that 
have to be answered before making a credible design. Assuming 
that the present R and D program is encouraging, a conceptual de- 
sign and a proposal will follow. 


18390 Detector tor the B factory at PSI. Chauveau, J. (Uni- 
versites Paris (France)). pp. 445 of Heavy quark physics. Drell, 
P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of 
Nuclear Studies] American Institute of Physics, New York, NY (US) 
(1989). (CONF-8906204—: International symposium on heavy 
quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

in the proposal for the B factory at PSI, now known as the BETA 
project, a study of the accompanying universal detector was in- 
cluded. The author summarizes here its main points. He starts by 
describing the constraints for such a detector. He mentions without 
any details the machine design and outline the physics goals which 
he, as of now, thinks will be of relevance in the years 1995 and 
beyond. Then he lists the various detector elements which consti- 
tute the design and explain the choices that have been made. He 
goes on by describing the subdetectors which are the most charac- 
teristic of the apparatus, namely the silicon vertex detector, and the 
ring imaging Cherenkov detector (RICH). He closes by giving some 
examples of the detector performance. 11 refs., 6 figs. 


18391 The status of the TPC/2+ detector at PEP. Marsiske, H. 
(Stanford Linear Accelerator Center, CA (USA)). pp. 445 of Heavy 
quark physics. Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, 
NY (USA). Lab. of Nuclear Studies] American Institute of Physics, 
New York, NY (US) (1989). (CONF-8906204-: International sympo- 
sium on heavy quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

The TPC/2-+ detector and the PEP e*e~ storage ring have been 
upgraded for high-luminosity running. The author describes the 
performance of the new configuration during a test run in fall 1988. 
Prospects for progress in + physics, based on a large data sample 
to be recorded with the TPC/2+ detector, are reviewed. 16 refs., 3 
figs., 1 tab. 





18392 Multidimensional analysis: B-tagging at LEP. de la 
Vaissiere, C. (Universites Paris (France)); Palma-Lopes, S. pp. 445 
of Heavy quark physics. Drell, P.S.; Rubin, D.L. [eds.] [Cornell 
Univ., Ithaca, NY (USA). Lab. of Nuclear Studies] American Insti- 
tute of Physics, New York, NY (US) (1989). (CONF-8906204—: 
International symposium on heavy quark physics, Ithaca, NY 
(USA), 13-17 Jun 1989). . 

At the Z°, the cross-section for ete~ — bb is large (6.5 nb), as 
is the fraction of hadronic events leading to bb (22%). A jet topol- 
ogy allows to distinguish naturally the products of the b and b 
fragmentation and decays. The Z° looks therefore an attractive 
place to pursue B physics. Techniques previously used at PEP and 
PETRA to tag the b-flavor, have provided reasonable b-purities, at 
the cost of poor efficiencies. A first technique originally proposed to 
measure the b-lifetime was to use leptonic decays, but the corre- 
sponding branching ratios are at the 10% level. At Z° energies, P. 
Roudeau shows that a 91% purity and 6% efficiency can be ob- 
tained. The TASSO collaboration was the first to use a vertex 
detector for b-enrichment. They achieved a b-purity of about 68%, 
with a 16%-efficiency. The best way to increase these low yields is 
to improve the resolution of vertex detectors on impact parameters. 
DELPHI will be equipped with a silicon microstrip vertex detector 
which will provide an asymptotic accuracy of 20 um on impact pa- 
rameters in the plane transverse to the beam, to be compared with 
the 150 um quoted by TASSO. However this 20 um, combined 
with limited coverage, can not disentangle the multiple decays oc- 
curring in a bb event. In this intermediate situation multidimensional 
analysis may provide tagging of bb events with high purity and 
good efficiency. 11 refs., 2 figs., 2 tabs. 


18393 Tau charm factory physics. Toki, W.H. (Stanford Univ., 
CA (USA)). pp. 445 of Heavy quark physics. Drell, P.S.; Rubin, 
D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear Stud- 
ies} American Institute of Physics, New York, NY (US) 
(1989). DOE Contract AC03-76SF00515;AC02-76ER01195;AC03- 
81ER40050;AC02- (CONF-8906204—: International symposium on 
heavy quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

Tau Charm Factories proposed for future machines will provide 
powertul and unique facilities to study a variety of physics topics: 
the tau lepton, charm mesons, charmonium and the J/~ decays. 
These topics cover the physics of the members of the first and 
second quark doublets and the third lepton doublet. The number of 
events produced in a running year of 5,000 hours is shown. This 
represents a factor 100-1000 increase over previous data samples. 
A workshop held at Stanford Linear Accelerator Center reviewed 
the physics, the machine and the detector for such a facility. In this 
paper, highlights of this meeting will be reviewed. The authors will 
begin with a short sketch of the machine issues and then briefly 
describe topics in tau, charm and charmonium-J/y~ physics. 49 
refs., 2 figs., 1 tab. 


18394 Polarized proton-proton bremsstrahlung at 280 MeV. 
Michaelian, K. Thesis (Ph. D.). vp.Univ. of Alberta, Edmonton (CA) 
(1987). Available from National Library of Canada, Ottawa. 

A proton-proton bremsstrahlung experiment was performed with 
the objective of learning about the off-shell nature of the strong 
force. Both the 5-fold differential cross sections and the analyzing 
powers for this reaction were measured in 320 bins over a wide 
set of coplanar geometries from near on-shell to far off-shell. 
Events were generated with a 280 meV polarized proton beam in- 
cident on a liquid hydrogen target. All three final state particles 
were detected in order to keep background at a minimum. Prior to 
this experiment existing bremsstrahlung data questioned the valid- 
ity of current potential models for the nuclear force in the off-shell 
regions. In particular, a completely on-shell approximation, the Soft 
Photon Approach (SPA) was held in favor over these models. With 
an improvement in statistics of an order of magnitude, we were 
able to accurately measure the cross sections and analyzing pow- 
ers and ascertain the quantitative validity of the potential models. 
The data is compared with a modern bremsstrahlung calculation 
with input from two of the latest potential models, the Paris and the 
Bonn potentials, and also the SPA. The ingredients that go into 
these calculations are summarized in the following chapters. This 
experiment is the first to give a direct and clear indication of the 
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off-shell nature of the strong force and also represents the first sta- 
tistically significant measurement of proton-proton bremsstrahlung 
analyzing powers. 


18395 Electron density measurements from Stark broad- 
ened emission in a sodium plasma produced by laser 
resonance saturation. Cappelli, M.A. Thesis (Ph. D.). vp.Univ. of 
Toronto, Toronto, Ontario (CA) (1987). Available from National Li- 
brary of Canada, Ottawa. 

Electron Stark broadening of the 4*D-32P multtiplet transition in a 
sodium plasma produced by laser resonance saturation has pro- 
vided a means of undertaking the first spatial measurements of the 
free electron density across and along the plasma channel created 
in sodium vapor of density 1015-5 x 10'© cm-5. From these mea- 
surements and measurements of the neutral sodium density within 
a heat sandwich oven, we are able to deduce the corresponding 
electron temperature. These temperatures compare favorably with 
the electron temperature estimated from a Boltzmann analysis of 
line intensities and suggest that a highly ionized (>10%) plasma of 
electron temperature <6000K can be produced within 100 ns of 
laser excitation from a laser of modest power (10-10? W cm-?). 
The experimental results are in reasonable agreement with a re- 
cently developed 3-dimensional model which predicts a decrease 
in the degree of ionization along the path of the laser beam as a 
result of significant depletion of laser energy. These experimental 
results demonstrate that this LIBORS code is capable of predicting 
the 3-dimensional nature of this new mode of laser ionization with 
reasonable accuracy, and may also explain the low electron tem- 
peratures and free electron densities observed by other research 
teams. 


18396 High transverse momentum hadron production in 
400 and 800 Gev/c proton-nucleon collisions. Jaffe, D.E. Thesis 
(Ph. D.). 170p. State Univ. of New York, Stony Brook, NY (US) 
(1987). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, MI 48106, Order No.87-28,098. 

Results of high transverse momentum hadron production in 400 
Gev/c proton-proton and proton-deuteron and 800 Gev/c proton- 
proton collisions are presented in this dissertation. The transverse 
momentum range of the data was from 5.2 to 9.0 Gevw/e for the 
400 Gev/c collisions and from 3.6 to 11.0 Gev/e for the 800 Gev/c 
collisions; the data were centered around the proton-nucieon 
center-of-momentum production angle of 90°. Single pion invariant 
cross sections and particle ratios were measured at both energies 
and the unlike-sign dihadron correlation function was measured at 
the higher energy. The results are compared to previous experi- 
ments and the Lund model. 


18397 Measurement of the inclusive branching fraction 7— 
— v,x-—7° + neutral mesons(s). Moses, W.W. Thesis (Ph. D.). 
105p. Univ. of California, Berkeley, CA (US) (1987). Available from 
University Microfilms, PO Box 1764, Ann Arbor, Mi 48106, Order 
No.87-26,307. 

This dissertation measures an inclusive branching fraction of 
(13.9 + 2.0_5.4**-')% for the decay r- — v,x-2x° + nh°, where 
h° is a x° or an n and n > 1. The data sample, obtained with the 
TPC detector facility at PEP, corresponds to an integrated luminos- 
ity of 72 pb-' at 29 GeV center of mass energy. The measured 
value for this branching fraction is somewhat greater than the theo- 
retical prediction and, taking errors into account, resolves the 
present difference between the inclusive and the sum of the exclu- 
sive +~ branching fractions into one charged prong. In addition, a 
lower limit of 8.3% (95% CL) is placed on the branching fraction B 


(r~ — ver 7x). 


18398 Hadroproduction of A; — pKz. Filaseta, J.E. Thesis 
(Ph. D.). 144p. Univ. of Illinois, Urbana-Champaign, IL (US) (1987). 
Available from University Microfilms, PO Box 1764, Ann Arbor, Mi 
48106, Order No.88-03,038. 

Production of the charmed baryon A, has been observed in n- 
nucleus collisions at the Proton East area of FNAL. A 5c peak was 
seen in the decay mode A,* — pK~-2z* (and charge congugate). 
The lifetime was determined to be consistent with the current world 
average of 0.23 ps, and the cross section of Ac* at ,/s = 33 GeV 
was measured to be o - BR = 2.1 + 1.1 (+.74)yb/nucleon for 
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0.028 < x; < 0.226. The fraction of Ac*/(Ac* + Ac~) was esti- 
mated to be 78% + 18%. 


18399 Determining I(b — ulv)/T(b — clv) from the end- 
point region of the lepton momentum spectrum in B-meson 
decay. Guida, J.A. Thesis (Ph. D.). 179p. Univ. of Rochester, 
Rochester, NY (US) (1987). Available from University Microfilms, 
PO Box 1764, Ann Arbor, MI 48106, Order No.88-03,317. 

An upper limit is placed on T(b — ulv)/T(b — clv) from lepton 
production in the end-point region of the lepton momentum spec- 
trum in semileptonic B-meson decay. The B mesons are produced 
at the Y(4S) resonance from e*e~ annihilations at the Cornell 
Electron Storage Ring (CESR). The CLEO detector is used to 
study B-meson semileptonic decay processes. Methods of reducing 
the continuum background are employed to determine the lepton 
contribution from B mesons at the upper end of the momentum 
spectrum. The method of find T (b — ulv)/T(B — clv) has only a 
small dependence upon the b — cl model and can be expressed 
explicitly in terms of the b — uly model. If fu(2.3) is the fraction of 
leptons from b — uly in the momentum range from 2.3-2.6 GeV/c, 
then T(b—ulv)/Th—cly = (0.000 + 0.011) [0.115/f,(2.3)-0.002]. For 
the various b — ulymodels considered here, f, (2.3) ranges from 
0.0750 to 0.1584, corresponding to 90% confidence level upper 
limits for T (b — ulv)/T(b — clv) between 0.027 and 0.013. These 
limits are converted into limits on the ratio of the Kobayashi- 
Maskawa matrix elements V,, and V., and are found to range 
from 0.08 to 0.15. The implications of these limits on the standard 
model are discussed. 


18400 Search for anomalous long-range spin-spin interac 
tion. Graham, D.M. Thesis (Ph. D.). 140p. Univ. of California, 
irvine, CA (US) (1987). Available from University Microfilms, PO 
Box 1764, Ann Arbor, Mi 48106, Order No.88-03,626. 

A search for a unique non-electromagnetic interaction between 
intrinsic spins has been completed. A cryogenic torsion balance 
was built to measure the torque between two polarized ferromag- 
nets. Each magnet was enclosed in a superconducting lead shield 
to suppress magnetic interactions, while allowing penetration of 
anomalous spin-spin fields. The effectiveness of the shields in 
blocking magnetic fields was determined to be sufficient to allow a 
significant improvement in the existing limit on the strength of any 
anomalous spin-spin interaction. The torsion balance measure- 
ments indicate no anomalous spin-spin interaction between our 
spin polarized bodies. Assuming an anomalous interaction of the 
same functional form as the magnetic interaction, this null result 
demonstrates that the anomalous interaction must be at least 10°-” 
times weaker than the magnetic interaction, compared to the pre- 
existing limit of 107? 


18401 Opposite-sign dileptons from B-meson decay. Guida, 
J.M. Thesis (Ph. D.). 172p. Univ. of Rochester, Rochester, NY 
(US) (1987). Available from University Microfilms, PO Box 1764, 
Ann Arbor, Mi 48106, Order No.88-03,318. 

Dilepton production in B-meson decay has been studied using 
the CLEO detector at CESR (Cornell Electron Storage Ring). Two 
processes have been investigated: the decay B — YX, ¥ — II- 
and the flavor-changing neutral-current decay B — I*|—X. The in- 
clusive branching ratio of B into Y's has been measured to be 
(1.09 + 0.16 + 0.21)%. The exclusive branching ratios, B~ — 
YK- and B° — ¥K*°, have also been measured. From these 
events the masses of both the charged and neutral B meson were 
determined. The mass difference has been measured to be 1.1 + 
2.1 MeV. The momentum spectrum suggests a substantial 
amount of two-body decays. Implications of these decays on color 
suppression are discussed. A search has been conducted for the 
flavor-changing neutral-current decay B — I*|- X, using a variety of 
methods to reduce dilepton backgrounds. No evidence for flavor- 
changing neutral-current production has been found. An upper limit 
of 1.6 x 10-* at 90% CL has been obtained. This limit is consis- 
tent with standard model predictions. 


18402 Study of low-multiplicity exclusive hadronic decays 
of the Y(9460). Renger, B.S.L. Thesis (Ph. D.). 129p. Carnegie- 
Melion Univ., Pittsburgh, PA (US) (1987). Available from University 
Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order No.88- 
02,942. 


We have studied low-multiplicity hadronic decays of the Y(9460) 
using 46 pb~' of data taken at the Crystal Ball detector at the 
DORIS Il storage ring. In particular, hadronic final states of multi- 
plicity 3, 4, 5, 6, and 7 containing only pions were considered. The 
90% C.L. branching ratio upper limits on Y — p°x°, p+x*, and px 
are 7.7 x 10-4, 5.1 x 107%, and 2.2 x 10-%, respectively, and 
are consistent with previous results. We have also found 90% C.L. 
upper limits on Y — 27> 377° rn (1.6 x 1073), eon 
(5.5 x 107), 54 (6.8 x 10-5), pram (8.1 x 107%), por (6.3 x 
10-%), and pap (5.0 x 107%). All these latter results are first time 
results. Of the decays studied, the results for the two body final 
states are compared to theoretical predictions which are based on 
dimensional scaling laws and hadronic helicity conservation in 
QCD. A general formalism is presented for measuring the G-parity 
of the Y. By applying it to the existing data sample we show that, 
at present, statistics is not sufficient to yield a conclusive resutt. 


18403 Parton-parton scattering determination from dijet 
production in 400 GeV proton-proton collisions. Fleischman, 
J.G. Thesis (Ph. D.). 168p. Univ. of Pennsylvania, Philadelphia, PA 
(US) (1987). Available from University Microfilms, PO Box 1764, 
Ann Arbor, Mi 48106, Order No.88-04,901. 

A measurement of the invariant cross section for the production 
of dijets at \/s = 27.4 GeV is presented here. The cross section is 
compared with previous determinations using the detector de- 
scribed in this thesis; good agreement is obtained. The cross 
section compares well with the predictions of the QCD parton 
model. The events in the dijet data sample are compared with 
those from a QCD-motivated dijet Monte Carlo and with those from 
a Monte Carlo with minimal dynamical correlations. The data have 
the properties predicted by the dijet Monte Carlo and are dissimilar 
to the events generated by the minimum correlation Monte Carlo. 


18404 An experiment to determine the mass of the electron 
antineutrino. Sur, B. Thesis (Ph. D.). 187p. Ohio State Univ., 
Columbus, OH (US) (1987). Available from University Microfilms, 
PO Box 1764, Ann Arbor, Mi 48106, Order No.88-04,113. 

The fact that neutrinos may have mass has attracted consider- 
able attention in recent years both on the theoretical and 
experimental forefronts. The advent of Grand Unified Theories, the 
candidacy of neutrinos as dark matter, the proposed neutrino oscil- 
lation (and MSW effect) solution to the Solar Neutrino Puzzle and 
the observance of neutrinos from Supernova 1987A have further 
stimulated experimental efforts to directly probe neutrino masses 
by looking for dynamical effects. The technique of examining the 
end-point spectrum of Tritium 6-decay has long been used in this 
vein. The recent report of a positive electron antineutrino mass of 
30 + 2 eV by the ITEP group in Moscow and the subsequent re- 
sults from Los Alamos, Zurich and Japan which are in conflict with 
this value have stirred some controversy in this field. The present 
experiment uses a technique which is different from the usual 
magnetic-electrostatic analysis of the 6-spectrum employed by 
most groups-that of spherical electrostatic retarding field analysis. 
This method yields an integrated spectrum of the source and be- 
came of this and the large solid angle of acceptance of the 
spectrometer, the experiment yields very good statistics. Also the 
proposed source in this case is frozen T2 for which the various 
correction factors can be estimated very accurately. The design, 
construction and testing of the spectrometer is described in detail 
in this dissertation as is the procedure used for fitting the data and 
calculating the correction factors to be applied to it. 


18405 Polarized electrons from GaAs for parity nonconser- 
vation studies and Moeller scattering at 250 MeV. Cates, G.D. 
Jr. Thesis (Ph. D.). 237p. Yale Univ., New Haven, CT (US) (1987). 
Available from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.87-29,190. 

A description is given of a polarized electron source based on 
photoemission from GaAs with circularly polarized light, which was 
developed for use in the study of parity nonconservation (PNC) in 
e-'2C scattering at 250 MeV at the MIT Bates Linear Accelerator 
Center. A multi-chamber vacuum system houses up to four GaAs 
crystals simultaneously, and is contained in a Faraday cage to pro- 
vide 365 KeV in electrostatic acceleration. Stable operation is 
achieved through the use of a modulated cw laser. The PNC ex- 
periment is discussed, particularly with regards to its requirements 
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on the source. The peak current from the source is 20 mA, result- 
ing in a current in excess of 6 mA at high energy. The electron 
beam polarization has been measured to be 0.36 + 0.004 using 
Moeller scattering at 250 MeV. 


18406 Measurement of the tau lifetime at ./s - 10.5 GeV. 
Behrends, S. Thesis (Ph. D.). 225p. Univ. of Rochester, Rochester, 
NY (US) (1987). Available from University Microfilms, PO Box 
1764, Ann Arbor, Mi 48106, Order No.88-03,306. 

Using a high statistics sample of r-pair events collected with the 
CLEO detector at the CESR e*te~ collider, we have measured 7, 
= (3.25 + 0.14 + 0.18) x 10-' seconds. The experimental 
method for determining the lifetime includes both the reconstruction 
of decay vertices and the impact parameter technique. 


18407 High-resolution imaging of particle interactions in a 
large bubble chamber using holographic techniques. Akbari, H. 
Thesis (Ph. D.). 277p. Tufts Univ., Medford, MA (US) (1987). Avail- 
able from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.88-01 978. 

Particle interactions were recorded holographically in a large vol- 
ume of the 15-foot Bubble Chamber at Fermilab. This cryogenic 
bubble chamber was filled with a heavy Neon-Hydrogen mixture 
and was exposed to a wide-band neutrino beam with mean energy 
of 150 GeV. The use of holography in combination with conven- 
tional photography provides a powerful tool for direct detection of 
short-lived particles. Holography gives a high resolution over a 
large depth of field which can not be achieved with conventional 
photography. A high-power pulsed ruby laser was used as the 
holographic light source. Since short pulses of some 50 ns dura- 
tion at the required energy were found to give rise to boiling during 
the chamber's expansion, a reduction of the instantaneous power 
at a given energy was required to suppress this unwanted after- 
effect. This was achieved by developing a unique technique for 
stretching the pulses using a electro-optic feedback loop. One hun- 
dred thousand holograms were produced during a wide-band 
neutrino experiment (E-632, 1985) using a dark-field holographic 
system. Analysis of a sample of holograms shows a resolution of 
150 um was achieved in an ovoidal shape fiducial volume of 0.48 
m°, 3% of the 14 m® total fiducial volume of the chamber. 


18408 Models of high energy pp,pp scattering. Carter, M.K. 
Thesis (Ph. D.). 250p. Univ. of Durham, Durham (GB) (1987). 
Available from UMI, Dissertation Information Services, 300 North 
Zeeb Road, Ann Arbor, Mi 48106 BRD-80,831. 

A phenomenological description is sought of the dynamics 
operating in high energy elastic hadron-hadron scattering. The pre- 
dictions of a simple Pomeron and weak cut model of high energy 
scattering are compared with the new and surprising pp data from 
the ISR and SppS Collider. The model, which gives a complete 
account of all the lower energy data, is incompatible with the unex- 
pected energy dependence of the differential cross-section shown 
by the Collider data. Modifications within the original framework of 
the model are examined but found inadequate and it is concluded 
that new contributions are necessary. Two avenues are explored as 
likely candidates for the correct approach. The first approach con- 
sidered is the possible existence of a small odd charge conjugation 
term with constant or increasing contribution to the cross-section. 
Two existing models of such as Odderon effect are studied which 
give good agreement with the new data but neither of which are 
entirely satisfactory. A reggeized Odderon contribution, analogous 
to these models, is examined and limitations are placed on its ef- 
fect. The second possibility considered as a description of the 
additional contributions to the model are the correction terms nec- 
essary to prevent the violation of unitarity and the breaking of 
asymptotic bounds. An eikonalization model, in which s-channel 
unitarity is explicitly satisfied, is reviewed but several theoretical 
problems emerge due to the nature of the basic exchange and the 
model gives a relatively poor description of the data. 


18409 A study of the X- and P; distributions in the produc 
tion of D= charmed mesons. Duniea, J.M. Thesis (Ph. D.). 251p. 
Ohio State Univ., Columbus, OH (US) (1987). Available from Uni- 
versity Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order 
No.88-04,031. 
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This work presents the first results of Fermilab Experiment 653, 
which was designed to study properties of particles containing 
charm or beauty produced by protons incident on emulsion. It de- 
scribes in detail the apparatus of the experiment, which consisted 
of a hybrid emulsion spectrometer, and focuses on the Vertex Sili- 
con Strip Detectors. Five million events were recorded on tape in 
the experiment's first run in 1985. A preliminary analysis yielded a 
D= peak with about 15 events above background, using only the 
electronic portion of the spectrometer and examining only the de- 
cay mode D> — K+x=27* with 60% of the first run data. Events 
were selected on the basis of a set of cuts requiring good separa- 
tion of the primary and secondary vertices and the balance of the 
momentum of the decay particles. The p;* and x¢ distributions of 
the D+ candidates were examined; the p;* (after Monte Carlo 
efficiency corrections) agrees with other experiments; the s- distri- 
butions seen is highly central with n in (1 - xe)" having a value 
much greater than 4. The occurrence of a leading particle effect is 
also examined and none is seen within the low statistics of the ex- 
periments. 


18410 The study of proton transfer reactions and their ap- 
plication to nuclear level counting via the reactions “Na, 7°Si, 
2S(d,n). Egun, P.M. Thesis (Ph. D.). 281p. Ohio Univ., Athens, 
OH (US) (1987). Available from University Microfilms, PO Box 
1764, Ann Arbor, Mi 48106, Order No.88-06,597. 

This work was undertaken with two major objectives. The first 
objective was to resolve the discrepancies in the existing spectro- 
scopic factors for the levels of 2*Mg and to use this nucleus to test 
the suitability of (d,n) reactions for level counting. The second ob- 
jective was to study proton transfer to unbound states in 2°P and 

Cl within the framework of the standard DWBA formalism by us- 
ing the form factors of the bound isobaric analog states of these 
nuclei. The time-of-flight (TOF) spectrometer was used to measure 
differential cross sections and neutron energies for the three reac- 
tions studied in this work. The energy levels of **Mg were studied 
at seven incident energies (2.5-9.0 MeV) with an energy resolution 
of 12-125 keV at both forward and back angles at each incident 
energy. Out of 157 levels taken from compilations, 124 of them 
were observed. This study has also resulted in the proposal of 24 
additional new levels in **Mg. These results show that the (d,n) re- 
action may be used for level counting. 


18411 Decisive test of Cabibbo theory in =~ semileptonic 
decay. Razis, P.A. Thesis (Ph. D.). 217p. Yale Univ., New Haven, 
CT (US) (1986). Available from University Microfilms, PO Box 
1764, Ann Arbor, Mi 48106, Order No.87-28,389. 

We measured the ratio of Axial Vector to Vector Form Factors in 
=- semileptonic decay in a high precision, high statistics experi- 
ment using a polarized £~ beam at the Fermilab Tevatron. Our 
results are based on the analysis of the electron, neutron, and 
neutrino asymmetry parameters as well as the electron-neutrino 
correlation, and were performed on a sample of 13382 and 10413 
events with Vertical and Horizontal polarization respectively. The 
ability to reverse the polarization and the presence of the hadronic 
decay mode =~ — n+xz~ helped enormously to control the sys- 
tematics and understand the apparatus acceptance. Our findings 
for the two samples after correcting for q* and Radiative effects, 
gi/f; = —.301 + 0.11 and g,/f; = —.313 + .010, are in remarkable 
agreement with Cabibbo theory in the framework of unbroken 
SU(3) symmetry and in disagreement with previous low statistics 
polarized experiments. The consistency of the results builds a lot 
of confidence that they are correct and resolves a long standing 
puzzle with the theory. In addition, for the first time the levei of pre- 
cision achieved permitted the study and measurement of q* and 
Radiative corrections, indicating that higher order Symmetry Break- 
ing effects are accessible to current experiments in Hyperon 
decays. 


18412 A Quantum Chromodynamic parton model study of 
events triggered by identified charged particles with large 
transverse momenta in proton-proton collisions at the CERN 
intersecting storage ring facility. Yeung, R.Y.M. Thesis (Ph. D.). 
353p. Univ. of California, Los Angeles, CA (US) (1987). Available 
from University Microfilms, PO Box 1764, Ann Arbor, MI 48106, 
Order No.88-03 ,669. 
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An experiment triggering on single high P; x*, 7~, K*, K~, p, 
and p in proton-proton collisions has been performed by the Ames- 
Bologna-CERN-Dortmund-Heidelberg-Warsaw collaboration using 
the Split-Field-Magnet detector at the CERN-ISR. The parton model 
based on Quantum Chromodynamics is compared to the observed 
events. The single particle inclusive cross sections for center-of- 
mass energies up to ,/S = 62 GeV at trigger polar angles © ~ 45° 
and 90° are accurately predicted by the parton model calculations. 
A program using the Monte Carlo method to simulate complete 
events is subsequently developed. The importance sampling tech- 
nique is applied to enhance the efficiency in the fixed-angle high P; 
trigger. The simulated events are compared to the data. Events 
triggered by x*, ~~, K*, and K~ mesons of P; > 4 GeV/c and po- 
lar angle 6 = 45° at the highest ISR energy \/S = 62 GeV are 
used. Detailed analyses on the transverse and the longitudinal di- 
rections of the trigger jet, in addition to the correlations between 
the trigger and the spectator jets show excellent agreement be- 
tween the parton model predictions and the data. However, a 
similar study on the away side demonstrates the necessity of 
higher-order QCD corrections. Encouraging improvements on the 
away side are observed when the higher-order QCD corrections 
are implemented in the parton model using the LLA parton shower 
formalism. Thus, the effects of higher-order QCD corrections are 
shown to be important in deep inelastic hadronic processes. 


18413 An L? representation of the continuum in heavy par- 
ticle collisions. Hewitt, R.N. Thesis (Ph. D.). 403p. Univ. of 
Durham, Durham (GB) (1987). Available from UMI, Dissertation In- 
formation Services, 300 North Zeeb Road, Ann Arbor, Mi 48106 
BRD-80,830. 

This thesis is concerned with the use of L? or square integrable 
functions as a representation of the electronic continua in ion-atom 
collisions. An exact representation of the continuum states is con- 
sidered for comparison. The L*® functions are optimized in an 
attempt to remove some of the arbitrary features present in such 
calculations. The original work of this thesis is mainly concerned 
with the calculation of single electron processes in collisions be- 
tween He** ions and neutral lithium atoms. The cross sections for 
single electron capture were calculated in a close-coupled approxi- 
mation, using the semi-classical impact parameter method. A 
maximum of thirty-two atomic orbitals with plane-wave translational 
factors attached were centered upon the target and projectile. Sat- 
istactory agreement with experimental data is obtained over the 
He** laboratory energy range from 8 to 2000 keV. The results 
show the importance of the continuum over a restricted range of 
impact energies. The rest of the research is concerned with direct 
excitation and ionization in the same collision system and results 
are given for He** laboratory energies between 20 and 6000 keV. 
The calculations used a similar close-coupled approximation with 
up to sixty-five basis states. The best ionization cross sections re- 
produce the experimental data apart from a normalization factor. 
The excitation results were more sensitive to basis set choice. The 
ionization cross sections were also investigated using an exact 
representation of the continuum states, using the First Born Ap- 
proximation and a t-matrix approximation in an attempt to improve 
upon the L? results. 


18414 A measurement of the neutral current electroweak 
parameters using the Fermilab narrow band neutrino beam. 
Reutens, P.G. (Chicago Univ., IL (USA). Enrico Fermi Inst.); Mer- 
ritt, F.S.; Oreglia, M.J.; Auchincloss, P.; Blair, R.E.; Haber, C.,; 
Mishra, S.R.; Oltman, E.; Ruiz, M.; Sciulli, F.J. Zeitschrift fuer 
Physik [Sektion] C: Particles and Fields (Germany, F.R.), 45(4): 
539-550 (Feb 1990). 

We report a measurement of the electroweak parameters 
sin*thetay and rho based on the ratios of neutral current to 
charged current events measured in the Fermilab narrow-band 
neutrino beam at energies of 30-240 GeV. The data are fully cor- 
rected for radiative effects, heavy-quark production, and other 
effects. The best value for sin*thetay obtained, sin@thetay=0.239 
+ 0.011, is consistent with the most recent values from W and Z 
production, as well as from other neutrino experiments. (orig.). 
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Refer also to citation(s) 18170, 18214, 18274, 18296, 18300, 
18301, 18304, 18305, 18306, 18307, 18316, 18335, 18349, 18365, 
18396, 18399, 18407, 18478, 18510, 18530, 18673, 18677, 18904, 
18905, 18906, 18916 


18415 (BNL-43785) Lattice study of D — Kz. Bernard, C. 
(California Univ., Santa Barbara, CA (USA). Inst. for Theoretical 
Physics); Simone, J.; Soni, A. Brookhaven National Lab., Upton, 
NY (USA). [1989]. 5p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-8909249-8: Lattice '89 
international workshop, Capri (Italy), Sep 1989). Order Number 
DE90006726. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

Exclusive two body nonleptonic weak decay matrix elements are 
studied for D mesons using lattice techniques with Wilson fermions 
in the quenced approximation. 12 refs. 


18416 (CONF-8909221—9) The proton’s spin: A quark 
model perspective. Close, F.E. (Oak Ridge National Lab., TN 
(USA)). Oak Ridge National Lab., TN (USA). [1989]. 13p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
840R21400. From HADRON '’89: 3rd international conference on 
hadron spectroscopy; Ajaccio (France); 23-27 Sep 1989. Order 
Number DE90006617. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS. 

Magnetic moments and ga/gy provide information on the correla- 
tions among quark spins and flavors in the proton. | compare this 
information with the deep inelastic polarized data from EMC which 
has been claimed to show that very little of the proton’s spin is due 
to the quarks. The possibility that there is significant polarization of 
strange quarks within protons is discussed. 38 refs. 


18417 (DOE/ER/10587-T12) Theoretical high energy 
physics research at the University of Chicago: Progress re- 
port, April 1, 1989-March 31, 1990. Rosner, J.L.; Martinec, E.J.; 
Sachs, R.G. Chicago Univ., IL (USA). Dec 1989. 26p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-80ER10587. 
Order Number DE90006499. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

This report contains brief discussions on theoretical High Energy 
Physics research done by the researchers at University of Chicago. 
Some topics covered are: lepton production; kaon decay; Higgs 
boson production; electric dipole moment of the neutron; string 
models; supersymmetry; and cosmic ray shower. (LSP) 


18418 (DOE/ER/40423-11) Lattice calculations of elec- 
troweak decay amplitudes. Share, S.R. Washington Univ., 
Seattle, WA (USA). Dept. of Physics. Nov 1989. 27p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AS06-88ER40423. 
(CONF-8909249-7: Lattice ‘89 international workshop, Capri 
(Italy), Sep 1989). Order Number DE90005971. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

| review the progress made during the last year in lattice calcula- 
tions of weak and electromagnetic amplitudes. 32 refs., 9 figs., 2 
tabs. 


18419 (FNAL/C—89/211-T) Application of heavy-light meth- 
ods to B meson physics. Eichten, E.; Hockney, G.; Thacker, H.B. 
Fermi National Accelerator Lab., Batavia, IL (USA). 29 Dec 1989. 
5p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH03000. (CONF-8909249-9: Lattice ‘89 international 
workshop, Capri (Italy), Sep 1989). Order Number DE90007144. 
Available from NTIS, PC A02/MF A01; OSTI; INIS. 

The heavy-light method is applied to the study of the B meson 
spectrum, the pseudoscalar decay constant fp, the mixing (B) pa- 
rameter, and exclusive semileptonic B meson decays. Preliminary 
results are discussed for fg and the B parameter at 6 = 5.7 and x 
= 0.165 on a 12° x 264 lattice and at G = 5.9 and «x = 0.158 ona 
16° x 32 lattice. 9 refs., 2 figs., 2 tabs. 


18420 (IC—89/212) Meson masses and constituent quarks. 
Chakrabarty, S. International Centre for Theoretical Physics, Tri- 
este (Italy). Aug 1989. 9p. Order Number DE90613405. Available 
from NTIS (US Sales Only), PC A02/MF A01 - OSTI; INIS. 





We find that if we avoid certain approximations adopted in a re- 
cent work, then (M*,-M*,) is not a constant (approx. 0.56 GeV), 
at least for certain combinations of heavy and light quarks, for both 
the harmonic and the linear potentials. We suggest that, probably, 
a relativistic potential model should be employed in order to under- 
stand the constancy of M*,-M*, for mesons containing heavy-light 
quarks. (author). 7 refs, 3 tabs. 


18421 (IC—89/266) A dynamical mechanism for the hairpin 
diagram. Chang Chaohsi (Academia Sinica, Beijing, BJ (China). 
Inst. of Theoretical Physics); Guo Xinheng; Li Xuegian. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Sep 1989. 16p. 
Order Number DE90613404. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Based on the non-valence quark-antiquark and gluon constituent 
structure of mesons we give a reasonable dynamical mechanism 
which can induce the hairpin diagram without violating the well- 
observed OZI rule. We calculate the hairpin amplitudes of D deg. 
yields K-bar deg.eta and K-bar deg.eta’ normalized by D deg. 
yields K-bar deg.pi deg. and have found that the hairpin diagram 
can give rise to substantial contribution to the decays where a me- 
son with a SU(3) flavor singlet component is involved in the final 
state. In this scenario, we also obtain the branching ratio of D deg. 
yields K-bar deg. phi as 0.55% in comparison with the experimen- 
tal data of 0.83%. (autor). 33 refs, 3 figs. 


18422 (INIS-BR-1793) K-p elastic scattering at high ener- 
gies. Covolan, R.J.M. Universidade Estadual de Campinas, SP 
(Brazil). Inst. de Fisica. 1985. 87p. (In Portuguese). Order Number 
DE90613406. Available from NTIS (US Sales Only), PC A05/MF 
A01 - OSTI; INIS. 

The K~p elastic scattering is analysed in the following energy 
range 4,5 le radicals le 19,5 GeV. The scattering amplitude is sup- 
posed pure imaginary and a numerical fit of the differential cross 
section is made. By means of the Chou-Yang model is obtained 
the form factor and mean square radius of the K~ and compared 
with the experimental data. (author). 


18423 (INIS-mf—11583, pp. 8.3) Shell effects and the mo- 
mentum dependence of the skyrme interaction. Bar Touv, J. 
(Ben-Gurion Univ. of the Negev, Beersheba (israel). Dept. of 
Physics); Moszkowski, S.A. Israel Physical Society, Jerusalem (Is- 
rael); Bar-llan Univ., Ramat-Gan (Israel). Dept. of Physics. 1989. 
(CONF-8904310—: 1989 annual meeting of the Israel Physical So- 
ciety, Ramat-Gan (Israel), 17 Apr 1989). In /srael Physical Society 
1989 annual meeting: Program and abstracts. Order Number 
DE90706025. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

Abstract only. NUCLEON-NUCLEON INTERACTIONS; SKYRME 
POTENTIAL; EFFECTIVE MASS 


18424 (INIS-mf—11583, pp. 8.5) The universal seesaw mech- 
anism. Davidson, A. (Ben-Gurion Univ. of the Negev, Beersheba 
(israel)). Israel Physical Society, Jerusalem (Israel); Bar-llan Univ., 
Ramat-Gan (israel). Dept. of Physics. 1989. (CONF-8904310-: 
1989 annual meeting of the Israel Physical Society, Ramat-Gan (Is- 
rael), 17 Apr 1989). In /srae! Physical Society 1989 annual meeting: 
Program and abstracts. Order Number DE90706025. Available 
from NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

Abstract only. NEUTRINOS/mass; BOSON-FERMION SYMME- 
TRY; HIGGS MODEL; NEUTRINOS; MASS; SCALAR FIELDS; SU 
GROUPS; UNIFIED-FIELD THEORIES 


18425 (INIS-mf—11583, pp. 1) The superconducting super- 
collider: Search for a new periodic table for the constituents 
of matter. . Cahn, R. (Lawrence Berkeley Lab., CA (USA)). Israel 
Physical Society, Jerusalem (Israel); Bar-Ilan Univ., Ramat-Gan (is- 
rael). Dept. of Physics. 1989. (CONF-8904310—-: 1989 annual 
meeting of the Israel Physical Society, Ramat-Gan (Israel), 17 Apr 
1989). In /srae/ Physical Society 1989 annual meeting: Program 
and abstracts. Order Number DE90706025. Available from NTIS 
(US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

Abstract only. ELEMENTARY PARTICLES/periodic system; SU- 
PERCONDUCTING SUPER COLLIDER; TEXAS 


18426 


(INS—768) Finite temperature CP"—' model and long 
range Neel order. Ichinose, Ikuo (Tokyo Univ. (Japan). Coll. of 
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General Education); Yamamoto, Hisashi. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Sep 1989. 11p. Order Number 
DE90749871. Available trom NTIS (US Sales Only), PC A03/MF 
A01. 

We study in d space-dimensions the finite temperature behavior 
of long range Neel order (LRNO) in CPN—' model as a low energy 
effective field theory of the antiferromagnetic Heisenberg model. 
For die1, or die2 at any nonzero temperature, LRNO disappears, in 
agreement with Mermin-Wagner-Coleman’s theorem. For d=3 in 
the weak coupling region, LRNO exists below the critical tempera- 
ture Ty (Neel temperature). Ty decreases as the interlayer 
coupling becomes relatively weak compared with that within Cu-O 
layers. (author). 


18427 (INS-773) Absorptive contents of optical potential 
parameters for pionic atoms. Seki, Ryoichi; Masutani, Keiichi; 
Toki, Hiroshi. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. 
Oct 1989. 8p. Order Number DE90750020. Available from NTIS 
(US Sales Only), PC AO2/MF A01. 

We present a general method to interpret the imaginary parts of 
a pionic-atom optical potential in terms of multi-nucleon absorption 
processes. The method is applied to a successful fit to all available 
pionic atom data recently reported by an Amsterdam group. Our 
method shows that it is difficult to interpret the fitted parameters in 
terms of multi-nucieon absorption processes. (author). 


18428 (INS-775) Search for Delta-Delta component in 
deuteron. Asai, M. (Hiroshima Inst. of Tech. (Japan). Faculty of En- 
gineering); Endo, |.; Harada, M. Tokyo Univ., Tanashi (Japan). Inst. 
for Nuclear Study. Oct 1989. 16p. Order Number DE90750022. 
Available from NTIS (US Sales Only), PC AO3/MF A01. 

We investigated the Delta-Delta states in deuteron by Delta- 
spectator method in gammad reaction. No candidates for spectator 
Delta** originating in deuteron were observed. An upper limit of 
the Delta-Delta state in deuteron was estimated as 0.14 % at the 
95 % CL. This limit is consistent with most of the existing data, but 
it is incompatible with an earlier measurement with photons of 
higher energies. (author). 


18429 (INS—782) A model of extra W and Z bosons with 
complementarity. Yasue, Masaki. Tokyo Univ., Tanashi (Japan). 
Inst. for Nuclear Study. Oct 1989. 14p. Order Number DE90750031. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Extra W and Z bosons introduced in a composite model of the 
weak bosons, W and Z, are characterized by the kinetic gamma-Z 
mixing as well as a new kinetic mixing for extra W and Z. If these 
mixings take specific values, the composite extra W and Z bosons 
can simulate those of a gauge model based on g® x U(1)em for 
gi = SU(2),,'* x SU(2)o,'°° as a ’color’ confining group. (author). 


18430 (JINR-D—1 ,2-88-652, pp. 262-273) Stochastic aspects 
of multiparticle production in relativistic nuclear reactions. 
Tachung, M. Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (CONF-8806225—: 9. international seminar on high energy 
physics problems relativistic nuclear physics and quantum chromo- 
dynamics, Dubna (USSR), 14-19 Jun 1988). In Relativistic nuclear 
physics and quantum chromodynamics: Proceedings of the 9. 
International seminar on high energy physics problems. Vol. 2. Or- 
der Number DE90706024. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

Midrapidity multiparticle production process in ordinary hadron 
and heavy-ion induced reactions at sufficiently high incident 
energies are analyzed. It is shown that stochastic aspects of multi- 
particle production process in relativistic range plays a dominating 
role in understanding the observable phenomena. The basic idea 
and the main results of the multisource model for hadron-nucieus 
and nucleus-nucleus collisions are shown. The concept of the NES 
(number of effective sources) scaling is discussed. 16 refs.; 7 figs. 


18431 (JINR-D—1 ,2-88-652, pp. 274-283) Implications from 
the momentum dependence of heavy quarkonium suppression 
tor a possibly formed quark-gluon plasma. Blaschke, D. (Ros- 
tock Univ. (German Democratic Republic)); Roepke, G.; Schulz, H. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (CONF- 
8806225-: 9. international seminar on high energy physics 
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problems relativistic nuclear physics and quantum chromodynam- 
ics, Dubna (USSR), 14-19 Jun 1988). In Relativistic nuclear 
physics and quantum chromodynamics: Proceedings of the 9. 
international seminar on high energy physics problems. Vol. 2. Or- 
der Number DE90706024. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

The model calculation of the suppression of heavy quarkonia 
states, based on a quantum statistical treatment of the many-quark 
system, which is an improved version of the more phenomenologi- 
cal static screening model, introduced by Matsui and Satz and 
described the suppression of heavy quark bound states within the 
framework of chemical reaction kintics. The given model allows to 
extract the parameters of the possible plasma phase from the ex- 
perimental suppression patterns which is observed in different 
reactions. The estimations given here for the plasma lifetime and 
plasma temperature differ from those of the static screening model, 
but correspond to expectation of the duration of the mixed phase 
during the plasma rehadronization. 23 refs.; 5 figs. 


18432 (LA-UR-90-56) Hadron spectrum from the lattice. 
Gupta, R. Los Alamos National Lab., NM (USA). [1989]. 15p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-36. (CONF-8909249-6: Lattice '89 international workshop, 
Capri (Italy), Sep 1989). Order Number DE90007827. Available 
from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

Considerable progress has been made in the last year in deriv- 
ing the spectrum from QCD in the quenched approximation. | 
review these results and show that we are close to getting results 
with 10% errors for the proton to rho mass ratio. | give a status re- 
port on ACD calculations with dynamical fermions being done by 
various groups. While these calculations are still exploratory, we 
have reached the stage where realistic simulations can be contem- 
plated. 20 refs., 4 figs., 2 tabs. 


18433 (NBI-HE-89-38) Skewness of the standard model 
possible implications. Nielsen, H.B.; Brene, N. Niels Bohr inst., 
Copenhagen (Denmark). Sep 1989. 16p. Order Number 
DE90613420. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

In this paper we consider combinations of gauge algebra and set 
of rules for quantization of gauge charges. We show that the com- 
bination of the algebra of the standard model and the rule satisfied 
by the electric charges of the quarks and leptons has an excep- 
tional high degree of a kind of asymmetry which we call skewness. 
Assuming that skewness has physical significance and adding two 
other rather plausible assumptions, we may conclude that space 
time must have a non simply connected topology on very small 
distances. Such topology would allow a kind of symmetry break- 
down leading to a more skew combination of gauge algebra and 
set of quantization rules. (orig.). 


18434 (RAL-89-093) QCD correction factors for K°-K-bar® 
mixing for large top quark mass. Flynn, J.M. Rutherford Apple- 
ton Lab., Chilton (UK). Sep 1989. 8p. Order Number DE90613410. 
Available from NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
INIS. 

| modify the calculation of the QCD correction factors in the 
DeltaS = 2 effective lagrangian for K°-K-bar® mixing to allow top 
quark masses in the range 50 GeV to 200 GeV. | give constraints 
on the top mass and Kobayishi-Maskawa phase, determined from 
the measured K°-K-bar® mixing parameter epsilon, and find that 
the factor By and the ratio — V,./Va, — cannot both be small if m, 
< 200 GeV. (author). 


18435 (SLAC-PUB-5116) Challenges to quantum chromo- 
dynamics: Anomalous spin, heavy quark, and nuclear 
phenomena. Brodsky, S.J. Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Nov 1989. 103p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00515. (CONF- 
8907177-2: Ettore Majorana international school of subnuclear 
physics, Erice (Italy), 26 Jul - 3 aug 1989). Order Number 
DE90005799. Available from NTIS, PC AO6/MF A01; OSTI; INIS; 
GPO Dep. 

The general structure of QCD meshes remarkably well with the 
facts of the hadronic world, especially quark-based spectroscopy, 


392 ERA Vol. 15, No. 7 


current algebra, the approximate point-like structure of large mo- 
mentum transfer inclusive reactions, and the logarithmic violation of 
scale invariance in deep inelastic lepton-hadron reactions. QCD has 
been successful in predicting the features of electron-positron and 
photon-photon annihilation into hadrons, including the magnitude 
and scaling of the cross sections, the shape of the photon structure 
function, the production of hadronic jets with patterns conforming to 
elementary quark and gluon subprocesses. The experimental mea- 
surements appear to be consistent with basic postulates of QCD, 
that the charge and weak currents within hadrons are carried by 
fractionally-charged quarks, and that the strength of the interac- 
tions between the quarks, and gluons becomes weak at short 
distances, consistent with asymptotic freedom. Nevertheless in 
some cases, the predictions of QCD appear to be in dramatic con- 
flict with experiment. The anomalies suggest that the proton itself 
as a much more complex object than suggested by simple non- 
relativistic quark models. Recent analyses of the proton distribution 
amplitude using QCD sum rules points to highly-nontrival proton 
structure. Solutions to QCD in one-space and one-time dimension 
suggest that the momentum distributions of non-valence quarks in 
the hadrons have a non-trival oscillatory structure. The data seems 
also to be suggesting that the “intrinsic” bound state structure of 
the proton has a non- negligible strange and charm quark content, 
in addition to the “extrinsic” sources of heavy quarks created in the 
collision itself. 144 refs., 46 figs., 2 tabs. 


18436 (WIS-PH-88/18) Anomalous vector-boson _ self- 
interaciions. Nir, Y. Weizmann Inst. of Science, Rehovoth (israel). 
Dept. of Physics. Mar 1988. 14p. Order Number DE90613421. 
Available from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS. 

We study the possibility that vector-boson self-couplings may 
differ from their standard model values. We find that known con- 
straints from loop-effects and from unitarity already imply that such 
deviations are of order 10-2 or less. Consequently, even if the cor- 
rect model differs from the standard model and even if the energy 
scale of new physics is as low as 1 TeV, a direct observation of 
anomalous couplings is very improbable in the LEP-200 and Teva- 
tron experiments. (author). 14 refs. 


18437 (WIS-PH-89/16) The Alexander-Zweig (OZ!) rule 
revisited: Are there strange quarks in nucleons and pions. Lip- 
kin, H.J. Weizmann Inst. of Science, Rehovoth (Israel). Dept. of 
Physics. Mar 1989. 12p. Order Number DE90613422. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Predictions, theoretical bases, experimental tests and violations 
of various versions of the A-Z (OZI) rule are examined. Dynamical 
mechanisms responsible for violations include allowed two-step 
transitions via intermediate states containing ordinary hadrons, glu- 
ons, flavor-mixed hadrons like eta, eta’ or fo (S*), and exotic 
hadrons like gluebalis, multiquark states and hybrids. All can be 
produced via a strange component and decay into pions or vice 
versa. Each case is described by a different mechanism with a dif- 
ferent suppression factor. OZI-forbidden production processes for 
phi and f' mesons are shown on general grounds to be less sup- 
pressed than forbidden decays, without assuming the presence of 
strange quarks in baryons. (author). 31 refs. 


18438 (WIS-PH-89/39) Explicit expressions for masses 
and bindings of multibaryons in two dimensional quantum 
chromodynamics. Frishman, Y. (Weizmann Inst. of Science, Re- 
hovoth (Israel). Dept. of Physics); Zakrewski, W.J. Weizmann Inst. 
of Science, Rehovoth (israel). Dept. of Physics. Jul 1989. 8p. Or- 
der Number DE90613423. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI; INIS. 

We derive explicit expressions for the masses and the binding 
energies of k-baryons states in two dimensional (one space and 
one time) Quantum Chromodynamics (QCD(2)). The expressions 
are given using the parameters n,,No,...,.NN;-1 which characterize 
the representation of SU(N;), where N; is the number of flavours, in 
terms of its Young tableau description. We find that the difference 
between the mass of the k-baryon state and the sum of masses of 
any combination of its constituents, is independent of the value N; 
(ie the number of flavors). These results hold within a certain 
bosonized form of QCD(2) and within the strong coupling limit of 





(G/m) yields infinity, where G is the gauge coupling constant and 
m the quark mass. (authors). 6 refs. 


18439 Models of semileptonic decays. Isgur, N. (Univ. of 
Toronto, Ontario (Canada)). pp. 445 of Heavy quark physics. Drell, 
P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of 
Nuclear Studies} American Institute of Physics, New York, NY (US) 
(1989). (CONF-8906204—: International symposium on heavy 
quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

Semileptonic decays provide in principle one of the most direct 
methods for measuring Kobayashi-Maskawa angles, and one of 
the cleanest probes of hadronic structure. The author describes 
and compares some models which have been developed for the 
hadronic matrix elements controlling such decays. 22 refs., 2 figs., 
3 tabs. 


18440 Soccer in Indiana and models for non-leptonic de- 
cays of heavy flavors. Bigi, |.|. (Univ. of Notre Dame du Lac, IN 
(USA)). pp. 445 of Heavy quark physics. Drell, P.S.; Rubin, D.L. 
[eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear Studies] 
American Institute of Physics, New York, NY (US) (1989). (CONF- 
8906204-: International symposium on heavy quark physics, 
Ithaca, NY (USA), 13-17 Jun 1989). 

Various descriptions of non-leptonic charm decays are reviewed 
and their relative strengths and weaknesses are listed. The author 
concludes that it is mainly (though not necessarily solely) a de- 
structive interference in nonleptonic D* decays that shapes the 
decays of charm mesons. Some more subtle features in these 
decays are discussed in a preview of future research before he ad- 
dresses the presently confused situation in D, decays. Finally, he 
gives a brief theoretical discussion of inclusive and exclusive non- 
leptonic decays of beauty mesons. 13 refs., 1 tab. 


18441 Phenomenology of the CKM matrix. Nir, Y. (Stanford 
Univ., CA (USA)). pp. 445 of Heavy quark physics. Drell, P.S.; Ru- 
bin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear 
Studies] American institute of Physics, New York, NY (US) (1989). 
DOE Contract AC03-76SF00515. (CONF-8906204—: International 
symposium on heavy quark physics, Ithaca, NY (USA), 13-17 Jun 
1989). 

The way in which an exact determination of the CKM matrix 
elements tests the standard Model is demonstrated by a two- 
generation example. The determination of matrix elements from 
meson semileptonic decays is explained, with an emphasis on the 
respective reliability of quark level and meson level calculations. 
The assumptions involved in the use of loop processes are de- 
scribed. Finally, the state of the art of the knowledge of the CKM 
matrix is presented. 19 refs., 2 figs. 


18442 Predictions of rare B decays. O'Donnell, P.J. (Univ. of 
Toronto, Ontario (Canada)). pp. 445 of Heavy quark physics. Drell, 
P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of 
Nuclear Studies} American Institute of Physics, New York, NY (US) 
(1989). (CONF-8906204-: international symposium on heavy 
quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

The rare decay modes of the B meson should soon be able to 
test the standard electroweak model; these rare decays may give a 
value for the top quark mass or signal the onset of new physics 
beyond the standard model. For this to be possible, an estimate of 
the expected background from the standard model is needed. It is 
shown how reliable these estimates can be in inclusive decays 
when the effects of QCD corrections are taken into account. 13 
refs., 3 figs. 


18443 Long range QCD effects in nonleptonic weak decays. 
Neubert, M. (Universitaet Heidelberg (West Germany)). pp. 445 of 
Heavy quark physics. Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., 
Ithaca, NY (USA). Lab. of Nuclear Studies) American Institute of 
Physics, New York, NY (US) (1989). (CONF-8906204—: Interna- 
tional symposium on heavy quark physics, Ithaca, NY (USA), 
13-17 Jun 1989). 

Nonleptonic weak decays are very sensitive to nonperturbative 
quark-quark and quark-antiquark correlations. It is shown that ef- 
fects of scalar diquarks dominate strange particle decays and are 
responsible for the drastic |Al| = 4 enhancement observed in these 
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transitions. They also give rise to a large long range contribution to 
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the K, - Ks mass difference. In more energetic processes, scalar 
diquarks are less important, but their contribution is still sizeable in 
inclusive D and D, decays. The generation of virtual diquark pairs 
appears as an effective first step in the formation of baryons in B 
decays. 8 refs., 2 figs. 


18444 Symmetry, topology and helicity in D, — wz and D, 
— pr decays. Lipkin, H.J. (Weizmann Institute of Science, Re- 
hovot (Israel)). pp. 445 of Heavy quark physics. Drell, P.S.; Rubin, 
D.L. [eds.} [Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear Stud- 
ies] American Institute of Physics, New York, NY (US) (1989). DOE 
Contract W-31-109-ENG-38. (CONF-8906204—: International sym- 
posium on heavy quark physics, Ithaca, NY (USA), 13-17 Jun 
1989). 

Diagrams contributing to D; — wr and Ds — px decays are 
classified by topology as (a) OZl-forbidden or disconnected, (b) 
OZI-allowed or connected; by helicity as (a) helicity-conserving, (b) 
with helicity flips on both outgoing quark lines. The D; — w7 de- 
cay has an exotic final state and is forbidden for all annihilation 
diagrams which go via an intermediate state containing a single 
quark-antiquark pair and less than two additional gluons. It is also 
forbidden for helicity-conserving OZl-allowed diagrams, which are 
expected to be dominant and are allowed for D; — px decays. 3 
rets. 


18445 Non-perturbative QCD in weak decays. Sharpe, S.R. 
(Univ. of Washington, Seattle (USA)). pp. 445 of Heavy quark 
physics. Drell, P.S.; Rubin, D.L. [eds.] [Cornell Univ., Ithaca, NY 
(USA). Lab. of Nuclear Studies] American Institute of Physics, New 
York, NY (US) (1989). (CONF-8906204—: International symposium 
on heavy quark physics, Ithaca, NY (USA), 13-17 Jun 1989). 

The status of non-perturbative calculations of hadronic matrix el- 
ements is reviewed, with particular emphasis on lattice results. 
New results are presented for Bx and for the K* — x*x° decay 
amplitude. This talk gives a report on the status of non-perturbative 
QCD calculation. The author only discusses amplitudes involving 
exclusively light quarks. The light quark mesons can be used to 
judge the reliability of the calculations for heavy-light mesons. 26 
rets., 3 figs., 1 tab. 


18446 A chiral model of N and A with vector mesons. 
Banerjee, M.K. (Maryland Univ., College Park, MD (USA). Dept. of 
Physics and Astronomy). pp. 524 of Few-body problems in physics. 
Faddeev, L.D.; Kopaleishvili, T.| World Scientific Pub. Co., Tea- 
neck, NJ (1985). (CONF-8408214-: 9. European conference on 
few body problems in physics, Tbilisi (USSR), 25-31 Aug 1984). 

The authors model the nonperturbative QCD problem of the 
structure of N and A as three quarks in color singlet state interact- 
ing with mesons. They discuss how such a model will exhibit 
neither confinement nor asymptotic freedom. Physical phenomena 
which depend on either of these two features cannot be accounted 
for with it. However, the model should be capable of describing the 
properties of low-lying states of N and A and N-N forces at dis- 
tances — 1 fm and larger. Failure to do so should warrant rejection 
of the model. A major difference between the present model and 
the various bag models is discussed. In the latter the confinement 
mechanism, manifested through the bag, holds the three quarks 
together and gives it the final size. In the present model the inter- 
mediate range interaction mediated by the mesons is responsible 
for the final size of N and A. 


18447 Transter and breakup reactions at intermediate ener- 
gies. Stokstad, R.G. (Lawrence Berkeley Lab., Berkeley, CA (US)). 
vp. of Nuclear fission and heavy-ion-induced reactions. Schroder, 
W.U. Harwood Academic Pub., New York, NY (1986). DOE 
Contract ACO3-76SF00098. (CONF-8604165—: International sym- 
posium on nuclear fission and heavy-ion-induced reactions, 
Rochester, NY (USA), 20-22 Apr 1986). 

The origin of the quasi-elastic peak in peripheral heavy-ion reac- 
tions is discussed in terms of inelastic scattering and transfer 
reactions to unbound states of the primary projectile-like fragment. 
The situation is analogous to the use of reverse kinematics in fu- 
sion reactions, a technique in which the object of study is moving 
with nearly the beam velocity. It appears that several important 
features of the quasi-elastic peak may be explained by this ap- 
proach. Projectile-breakup reactions have attractive features for the 
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study of nuclear structure. They may also be used to determine the 
partition of excitation energy in peripheral reactions. At intermedi- 
ate energies, neutron-pickup reactions leading to four-body final 
states become important. Examples of experiments are presented 
that illustrate these points. 


18448 Hadrons with one heavy quark in an effective action 
model of QCD. Trottier, H.D. Thesis (Ph. D.). vp.McGill Univ., 
Montreal (CA) (1987). Available from National Library of Canada, 
Ottawa. 

A renormalization group improved local effective action of 
quantum chromodynamics (QCD) is used to describe hadrons con- 
taining one heavy quark (Qq mesons and Qqq baryons). This 
mode! is exact in the limit of very large, space time independent 
field strengths, ignoring a possible dependence of the effective ac- 
tion on F°#”F* yr. Linear confinement of color singlet states and 
asymptotic freedom arise naturally. The only parameters in the 
model are the same ones required by exact QCD: MS and the rel- 
evant quark masses. The model is shown to be in good agreement 
with essentially all experimental data on the lowest lying Qq 
mesons, inciuding masses, transition rates and the string tension. 
Preliminary results show that the model should also give a good 
account of the Qqq baryons, but improved numerical methods are 
needed in order to make reliable predictions. A solution to this 
problem is proposed which will be pursued in future work. 


18449 Absence of a Scott correction for the total binding 
energy of noninteracting fermions in a smooth potential well. 
Huxtable, B.D. Thesis (Ph. D.). 58p. California Institute of Technol- 
ogy, Pasadena, CA (US) (1988). Available from University 
Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order No.88- 
03,400. 

It is shown, for V in a particular class of smooth functions, that 
the total binding energy, E(Z), of Z noninteracting Fermions in the 
potential well Z*/V(Z'/SX) obeys E(Z) = crp(V)Z’/5 + O(Z5/5) as 
Z — co. Here cr-(V) is the coefficient predicted by Thomas-Fermi 
theory. This result is consistent with the conjectured Scott correc- 


tion, which occurs at order Z*, to the total binding energy of an 
atomic number Z. This correction is thought to arise only because 
V(x)~ — |x|—' near x = 0 in the atomic problem, and so V is not a 
smooth function. 


18450 Composite modeis of quarks and leptons. Geng, C. 
Thesis (Ph. D.). 96p. Virginia Polytechnic institute and State Univ., 
Blacksburg, VA (US) (1987). Available from University Microfilms, 
PO Box 1764, Ann Arbor, MI 48106, Order No.87-29,631. 

We review the various constraints on composite models of 
quarks and leptons. Some dynamical mechanisms for chiral sym- 
metry breaking in chiral preon models are discussed. We have 
constructed several realistic candidate chiral preon models satisfy- 
ing complementarity between the Higgs and confining phases. The 
models predict three to four generations of ordinary quarks and 
leptons. 


18451 Some global properties of low-energy string theory. 
Wen, X.G. Thesis (Ph. D.). 72p. Princeton Univ., Princeton, NJ 
(US) (1987). Available from University Microfilms, PO Box 1764, 
Ann Arbor, Mi 48106, Order No.87-27,396. 

In this thesis, we study some global properties of low energy 
string theory. We mainly concentrate on three problems. First we 
study a kind of topological defects, namely magnetic monopoles in 
the Kaluza-Klein theory. A necessary and sufficient condition is 
found for the monopoles to exist in the Kaluza-Klein theory. The 
differences of the monopoles of the Kaluza-Kelin theory and of 
String theory is emphasized. We also study the non-perturbative ef- 
fects of world sheet instantons. It is shown that the world sheet 
instantons can break the Peccei-Quinn symmetries and renormal- 
ize superpotentials in the supersymmetric models. The 
Peccei-Quinn symmetries are shown to be broken down so badly 
that most axions are not useful in solving the strong CP problem. 
Finally we study the classical configuration spaces of massless 
fields on string theory. We show that the configuration spaces re- 
quired by vanishing of world sheet anomalies admit a generalized 
Green-Schwarz counter term which cancels all 10D perturbative 
and global anomalies. We also explicitly construct such configura- 
tion spaces required by string theories. 
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18452 Pion production differential cross section of heavy- 
ion collisions at subthreshoid energies. Abumurad, K.M. Thesis 
(Ph. D.). 88p. Univ. of Idaho, Moscow, IA (US) (1987). Available 
from University Microfilms, PO Box 1764, Ann Arbor, Mi 48106, 
Order No.87-26,494. 

A revised model for pion production in heavy-ion peripheral colli- 
sions at subthreshold energies is presented. The pion-production 
mechanism investigated here is a two step process involving the 
formation and subsequent decay of an isobar resonance in the 
projectile nucleus. The independent-particle shell model with har- 
monic oscillator states is used to approximate the internal structure 
of the nucleus. The pion production cross section shows a definite 
angular distribution characteristic of coherent production. It also 
gives an indication of the quantum signature of the emitted pions. 
The results show the disappearance of the quantum signature from 
the energy spectra because of the inclusion of higher order multi- 
poles. The theory is compared to recent experimental data. The 
comparison reveals that the general trend is reproduced, which is 
encouraging. 


18453. A Thomas-Fermi approximation for fermions in lat- 
tice gauge theory. Spence, C.D. Thesis (Ph. D.). 57p. Univ. of 
California, Irvine, CA (US) (1987). Available from University Micro- 
films, PO Box 1764, Ann Arbor, Mi 48106, Order No.88-03,632. 

The inclusion of fermions in lattice gauge theory presents us with 
the problems of species doubling and explicit chiral symmetry 
breaking. In this dissertation Thomas-Fermi approximations are de- 
rived for the effective action due to fermions and the chiral order 
parameter in the continuum. They are then written in terms of lat- 
tice gauge field variables, and used in Monte Carlo simulations. 
There is no species doubling or explicit chiral symmetry breaking in 
this approach. The numerical results show that it is not a good ap- 
proximation. 


18454 Octupole degrees of freedom in the Interacting Bo- 
son Model. Engel, J.H. Thesis (Ph. D.). 92p. Yale Univ., New 
Haven, CT (US) (1986). Available from University Microfilms, PO 
Box 1764, Ann Arbor, MI 48106, Order No.87-28,127. 

We discuss the problem of describing collective states with neg- 
ative parity by adding f bosons to the Interacting Boson Model. We 
consider both vibrational excitations, of which one f boson provides 
a good description, and octupole-deformed nuclei, a discussion of 
which requires many f bosons. We analyze dynamical symmetries 
associated with these cases and propose the introduction of a 
dipole p boson alongside the others to enrich the model's potential. 
We also analyze the classical large-N limit of our model in order to 
ascertain the connection between our negative-parity bosons and 
the liquid drop Hamiltonians currently being applied by others to 
the problem of octupole deformation. Finally, we examine the rele- 
vance of octupole bosons via an application to the structure of 
several Platinum and Radium isotopes, the latter of which are a 
source of long standing controversy. 


18455 Ground-state energy for a many-boson system: A 
new microscopic approach. Keller, C.M. Thesis (Ph. D.). 118p. 
North Dakota State Univ of Agriculture and Applied Science, 
Fargo, ND (US) (1988). Available from University Microfilms, PO 
Box 1764, Ann Arbor, MI 48106, Order No.88-25,875. 

In order to understand a many-body liquid Bose system one 
must first determine the ground-state (absolute zero temperature) 
and the equilibrium density. In theory one need only solve the 
Schroedinger equation for the N-body system to determine these 
properties. In practice, however, the Schroedinger equation is ex- 
actly soluble for every few instances, mostly low-dimensionally and/ 
or with simplistic interactions. Therefore, some approximations 
must be used. Many theoretical approaches, both perturbative and 
variational, have been applied to the liquid Bose system. Here we 
employ a perturbative approach, which is based not on the ideal 
gas as a reference unperturbed state but on the corresponding 
nontrivial fluid of repulsive particles. We begin with the non-analytic 
(i.e., mon-power) series in the density and coupling obtained 
through infinite partial summation renormalization techniques for 
the energy-per-particle. Only the first three coefficients of this se- 
ries have been determined and the series is initially valid only at 
small densities and weak coupling values. The original series is re- 
arranged to become a power series in a coupling parameter of the 





attraction alone, with coefficients which are still non-power series in 
the density. The later series is extrapolated to higher (i.e., physical) 
densities with generalized Pade approximants. Standard Pade 
analyses are applied to the attractive coupling series. Good to ex- 
cellent results are obtained for several intermolecular potentials in 
comparison with available computer simulations which essentially 
give exact results. 


18456 Scaling violations in quasielastic electron scattering. 
Butler, M.N. Thesis (Ph. D.). 116p. California Institute of Technol- 
ogy, Pasadena, CA (US) (1988). Available from University 
Microfilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.88- 
03,388. 

We study the phenomenon of y-scaling in inclusive quasielastic 
electron scattering. Emphasis is placed on the approach to scaling 
at finite four-momentum transfers, and the effects of final state in- 
teractions. Brueckner-Goldstone perturbation theory for nuclear 
matter is used to perform a detailed, microscopic calculation of the 
dynamic structure function of nuclear matter. This is compared to 
the naive prediction of the Impulse approximation, and we find that 
the approach to scaling is quite different. The Brueckner-Goldstone 
approach reproduces the trends seen experimentally (impulse ap- 
proximation does not) however, there is still not good quantitative 
agreement with the data. We take this to be a possible sign of 
problems in the conventional nucleon-nucleon interactions studied. 


18457 In search of slow-moving ionizing massive particles. 
Liu, G. Thesis (Ph. D.). 113p. California Institute of Technology, 
Pasadena, CA (US) (1988). Available from University Microfilms, 
PO Box 1764, Ann Arbor, MI 48106, Order No.88-03,404. 

Many particles proposed by theories, such as GUT monopoles, 
nuclearites and 1/5 charge superstring particles, can be catego- 
rized as Slow-moving, lonizing, Massive Particles (SIMPs). 
Detailed calculations of the signal-to-noise ratios in various acous- 
tic and mechanical methods for detecting such SIMPs are 
presented. It is shown that the previous belief that such methods 
are intrinsically prohibited by the thermal noise is incorrect, and 
that ways to solve the thermal noise problem are already within the 
reach of today’s technology. In fact, many running and finished 
gravitational wave detection (GWD) experiments are already sensi- 
tive to certain SIMPs. As an example, a published GWD results is 
used to obtain a flux limit for nuclearites. The result of a search us- 
ing a scintillator array on Earth’s surface is reported. A flux limit of 
4.7 x 10-1* cm-*sr—'s—' (90% c.l.) is set for any SIMP with 2.7 
x 10-4 < 6 < 5 x 10-° and ionization greater than 1/3 of mini- 
mum ionizing muons. Although this limit is above the limits from 
underground experiments for typical supermassive particles 
(10'®GeV), it is a new limit in certain 8 and ionization regions for 
less massive ones (~10°GeV) not able to penetrate deep under- 
ground, and implies a stringent limit on the fraction of the dark 
matter that can be composed of massive electrically and/or mag- 
netically charged particles. The prospect of the future SIMP search 
in the MACRO detector is discussed. The special problem of SIMP 
trigger is examined and a circuit proposed, which may solve most 
of the problems of the previous ones proposed or used by others 
and may even enable MACRO to detect certain SIMP species with 
B as low as the orbital velocity around the earth. 


18458 Relativistic mean field methods and application to 
axially deformed nuclei. Lee, S.J. Thesis (Ph. D.). 134p. Yale 
Univ., New Haven, CT (US) (1987). Available from University Mi- 
crofilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.87-29,098. 

Beginning with a renormalizable Lagrangian, which is constructed 
from nucleon and meson field, a relativistic Hartree-Fock approxi- 
mation is derived utilizing mean field techniques. The ground state 
of the nucleus is taken to be a Slater determinant of single-nucleon 
states, and the meson fields are treated as quantitized fields. 
Neglecting the exchange (Fock) term, the results reduce to a rela- 
tivistic Hartree approximation in which the meson fields are treated 
classically. Deformed nuclei are investigated utilizing this approxi- 
mation. To do this, a method for carrying out relativistic Hartree 
calculations for axially symmetric nuclei is developed. The validity 
of the method is checked by comparing calculations with this 
method and existing calculations for spherical nuciei. The axial 
Hartree calculations show that binding energies and bulk properties 
of deformed nuclei cannot be explained simultaneously. The more 
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deformed from the spherical shape, the larger the discrepancy. 
Possible resolutions of this difficulty are discussed. 


18459 Dynamics of pions in ultrarelativistic heavy ion colli- 
sions. Gavin, S. Thesis (Ph. D.). 108p. Univ. of Illinois, 
Urbana-Champaign, IL (US) (1987). Available from University Mi- 
crofilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.88-03,047. 

In this thesis, we study the dynamics of pions in the post- 
hadronization central region to develop probes of quark-gluon 
plasma formation. In parallel, we consider the evolution of the pion 
fluid formed directly as the nuclei first interpenetrate, both as a 
benchmark problem for comparison to plasma evolution, and be- 
cause collisions at a fixed beam energy can generate a range of 
initial energy densities through fluctuations. To begin, we use 
kinetic theory to study the pion fluid in the hydrodynamic, near- 
local-equilibrium regime, in which interactions result in dissipative 
phenomena such as viscosity and thermal conduction. We derive 
the first and second viscosities and thermal conductivity of pion 
matter in terms of relaxation times. We then calculate the relax- 
ation times, and estimate the importance of dissipation in the 
expansion, assuming that pion number is effectively conserved. We 
calculate the rates of pion-number-changing reactions, and show 
that this assumption is valid for the conditions expected in the cen- 
tral region. We investigate the thermalization and freezeout stages 
of the nuclear collision, in which the system is far from local equi- 
librium. The rapid expansion of a directly-formed (as opposed to 
post-hadronization) pion fluid results in a novel, partially thermal- 
ized flow, in which the degree of thermalization is measured by the 
observed pion multiplicity. 


18460 Monte Carlo studies of momentum distributions and 
longitudinal response functions of A = 3 and 4 nuclei. Schiav- 
illa, R. Thesis (Ph. D.). 123p. Univ. of Illinois, Urbana-Champaign, 
IL (US) (1987). Available from University Microfilms, PO Box 1764, 
Ann Arbor, Mi 48106, Order No.88-03,193. 

We review realistic nucleon-nucleon potentials and three-nucieon 
interaction models based on the two-pion exchange mechanism, 
describing their theoretical basis. The Faddeev method for the 
three-body nuclei, and variational approaches for the three- and 
four-body nuclei wave functions are used to represent the ground 
state of these nuclei. The variational method is discussed in some 
detail, and results for the binding energies and charge radii ob- 
tained with this method are reported. The Monte Carlo integration 
technique, also briefly reviewed, is used to evaluate various expec- 
tation values, and is generalized to calculate quantities such as 
momentum distributions and transition probabilities. The longitudi- 
nal structure function and the energy weighted sum of the 
longitudinal response are calculated in the few-body nuciei, and re- 
sults obtained for these quantities in nuclear matter with chain 
summation techniques are also reported. The theoretical sum rules 
are then used to analyze most of the available experimental data 
on light, medium and heavy nuclei, extracted from inclusive (e,e’) 
reactions. We then calculate the momentum distributions of protons 
in He, 2He, and “He, and nucleon clusters, such as d+p in *He 
and t+p and d+d in “He. The proton and d+p momentum distribu- 
tions are compared with those extracted at Saclay from the 
plane-wave impulse approximation analysis of the exclusive reac- 
tions °He(e,e’p)d and °He(e,e’p)n+n. Lastly, the method of 
correlated basis functions (CBF) is generalized to describe the 
three-nucieon and deuteron + nucleon continuum states. 


18461 Perturbative QCD studies of multijet structures in 
electron-positron annihilation. Michopoulos, Y. Thesis (Ph. D.). 
174p. Univ. of Durham, Durham (GB) (1987). Available from UMI, 
Dissertation Information Services, 300 North Zeeb Road, Ann Ar- 
bor, Mi 48106 BRD-80,333. 

To investigate the effect in perturbative QCD of multigluon emis- 
sions on the transverse momentum distributions of multijet final 
states in electron-positron annihilation, we use a simplified model 
based on the approximation that gluons are emitted independently. 
As a guide to these multigluon emissions, we study the two-gluon 
contribution in some detail and calculate the Qr,-distribution for 
four-jet events in e*e— annihilation, using suitable jet-defining cuts, 
needed both theoretically, to regularize the soft- and collinear-gluon 
singularities, as well as experimentally, to group the final-state 
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particles into distinct jets. To ascertain the accuracy of our approxi- 
mate model, we compare our results with the exact ones, obtained 
by a Monte Carlo generation of events using the full matrix ele- 
ments. We find that, for realistic values of the cuts, there is a 
significant kinematic region of agreement. This agreement and the 
validity of our model are further elaborated by taking its Abelian 
QCD limit, calculating distributions in other event shape variables 
and studying the jet broadening phenomenon. Finally, to investi- 
gate the effect of higher order and virtual graphs corrections to low 
order tree-level results, we use our model to calculate the O(as*) 
Q,-distribution for three-jet events in e*e~ annihilation with virtual 
contributions included. We study the dependence of these correc- 
tions on the resolution parameters used to perform the (analytic) 
cancellation of infrared and collinear singularities between real and 
virtual graphs and discuss their physical consequences. 


18462 Photopion production on nucleons from threshold 
through the delta resonance region. Davidson, R.M. Thesis (Ph. 
D.). 1380p. Rensselaer Polytechnic Institute, Troy, NY (US) (1987). 
Available from University Microfilms, PO Box 1764, Ann Arbor, Ml 
48106, Order No.88-03,438. 

Photopion production off nucleons from threshold through the 
delta resonance is investigated using an effective, chiral invariant, 
Lagrangian. It is found that the effective Lagrangian is unable to 
reproduce the threshold p7° data, but the agreement improves at 
higher energies. The effective Lagrangian is in excellent agreement 
with the threshold data for charged pion production. New experi- 
ments using polarized photon beams are suggested to gain a 
better determination of the near threshold amplitude to px° produc- 
tion. In the delta region, the effective Lagrangian is used to extract 
the electromagnetic nucleon + delta transition amplitudes, E2 and 
M1. The E2 and M1 amplitudes depend on two gauge couplings, 
91a and go,, which are determined by fits to various multipole sets. 
Assuming that the differences among the multipole sets can be 
resolved, this approach can be used to determine the electromag- 
netic transition amplitudes to within about +5% and E2/M1 to 
about +3%. The results obtained here for the E2 and M1 transition 
amplitudes are in fair agreement with previous results obtained us- 
ing different methods, but there are important differences. Previous 
determinations of the E2 and M1 amplitudes may be biased by the 
chosen form of the delta resonance. This work shows that the E2 
and M1 amplitudes are sensitive to the form of the delta reso- 
nance, which is related to ambiguities in the unitarization procedure 
needed to go beyond the tree approximation to the amplitude. 


18463 lon and other extended solutions of nonlinear 
o-models in 2 and (2+1) dimensions. Stokoe, |. Thesis (Ph. D.). 
129p. Univ. of Durham, Durham (GB) (1987). Available from UMI, 
Dissertation Information Service, 300 North Zeeb Road, Ann Arbor, 
Mi 48106 BRD-80,787. 

Low dimensional models are generally regarded to be a 
convenient theoretical laboratory for studying various aspects of el- 
ementary particle theory. In this thesis, the extended solutions of 
one particular class of such models, namely the CP"-' nonlinear 
o-models in 2 dimensions, are discussed. Special attention is paid 
to the shape of these extended structures and their dependence 
on the parameters of the solutions. Time dependence is introduced 
into the models, and properties of the moving objects in these (2 + 
1)-dimensional theories are explored. In particular, the Hopf terms 
of the theories are investigated, and their relation to the spin of the 
extended solutions is discussed. Also the classical dynamics of 
these moving objects, and their explanation in terms of the 
geodesic motions on certain Hermitian and Kaehler manifoks is 
considered. Finally the embedding of the CP"—" solutions into the 
2-dimensional U(n) chiral models is studied, paying particular atten- 
tion to the stability of these embedded solutions in the larger group 
space, and to the number of independent negative modes of the 
fluctuation operator around these solutions. 


18464 Baryon states in the chiral bag model. Kahana, D.E. 
Thesis (Ph. D.). 175p. State Univ. of New York, Stony Brook, NY 
(US) (1987). Available from University Microfilms, PO Box 1764, 
Ann Arbor, Mi 48106, Order No.88-06,671. 

Significant advances have been made recently in the theory of 
the strong interactions, and among these perhaps the most impor- 
tant is the emergence of quantum chromodynamics (QCD) as a 
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basic theory of the strong interactions. The successes of QCD in 
the high energy regime are well known. But in the low energy 
regime the analysis of QCD has to some extent reached an im- 
passe, brought on by the lack of an expansion parameter for 
perturbation theory. In studying many aspects of this strong 
coupling limit, one is forced to devise simpler, effective theories, in- 
corporating certain features of QCD and hopefully approximating to 
it. One has, generically, the following theories of hadron structure: 
Bag Models, the Skyrmion, and Hybrid Models. Hybrid models cou- 
ple fundamental hadron constituents to meson fields obeying chiral 
lagrangians. Symmetry breaking and soft meson theorems are thus 
built in. The chiral bag is a hybrid model which includes a meson 
cloud satisfying complicated nonlinear equations of motion. To al- 
low solution of these equations one introduces the simplifying 
hedgehog ansatz, in which the isospin points radially outward. The 
meson fields are static, and there is a correlation between space 
and isospin. To obtain good spin and isospin quantum numbers for 
the Skyrmion, the rotational motion of the soliton must be quan- 
tized. The implementation of this procedure in the case of the 
chiral bag is a central concern of this dissertation. In addition, an 
analysis is made of residual gluon exchange forces in the chiral 
bag, and comparison is made with the MIT bag. | argue that the 
reliability of a perturbative treatment of gluon exchange is improved 
by adding the meson cloud. 


18465 Calculation of the QCD radiative corrections to helic- 
ity asymmetries in one-particle inclusive hadron processes. 
Karasinski, P. Thesis (Ph. D.). 148p. Yale Univ., New Haven, CT 
(US) (1987). Available from University Microfilms, PO Box 1764, 
Ann Arbor, MI 48106, Order No.87-29,087. 

Higher order QCD corrections to helicity asymmetries in high-p 
one-particle inclusive hadron processes are analyzed in the frame- 
work of the parton model. First analytical expressions for a° 
corrections to both helicity-averaged and helicity-dependent cross- 
sections for inclusive parton processes qiqQu — QxX, qiq;) —- GX 
and qq; — xX are obtained, where q; denotes quark with flavor i 
and G denotes a gluon. Next the corrections to helicity asymme- 
tries for hadron processes resulting from these corrections are 
computed numerically. In the case of processes qiq, — qqiq; — G 
and qq; — q(k = i) the size of these corrections is small and 
weakly dependent on the choice of the renormalization scale ju? 
and the factorization scale M®. In the case of processes qq) > i 
this size changes significantly with * and M?, and it can be made 
small by properly choosing these two mass scales. Based on this 
result we expect perturbative results for helicity asymmetries to be 
most reliable for scattering of two protons at large enough value of 
2p+/,/S(p 1 being the transverse momentum of the detected 
hadron and S the CMS energy), where scattering of two valence 
quarks gives the major contribution to helicity asymmetries. 


18466 Mesonic decays through short distance processes in 
a relativistic bound state formalism. Yao, H. Thesis (Ph. D.). 
211p. Univ. of California, Irvine, CA (US) (1987). Available from 
University Microfilms, PO Box 1764, Ann Arbor, Mi 48106, Order 
No.87-27,959. 

A relativistic bound state equation is applied to formulate the 
non-spectator decay rates of D, D, and B mesons, the leptonic de- 
cay constants and rates for D, D, and B mesons, and the decays 
of eta(0-*) mesons to two gluons and two photons. The original 
calculation of the non-spectator decay rate was approximated in a 
non-relativistic mode, with the virtual quark propagator taken with 
momentum considered small with respect to my and fp estimated 
only from a non-relativistic wave function. Both of these approxima- 
tions are remedied with relativistic wave function in this thesis. The 
non-spectator decay rates in the Dirac equation limit are also cal- 
culated. The results show that the enhancement of D° from the 
non-spectator diagram is about half of the contribution from the 
spectator diagram. 


18467 Evolution of the photon structure function. Da Luz 
Vieira, J.H. Thesis (Ph. D.). 230p. Univ. of Manchester, Manch- 
ester (GB) (1987). Available from UMI, Dissertation Information 
Service, 300 North Zeeb Road, Ann Arbor, MI 48106 BRD-80,573. 

From the earliest QCD calculations of the transverse structure 
function, F27(x,Q?), it was hoped that experimental measurements 





would provide a test of Agcp. However, there were difficulties with 
singularities which could be removed mathematically at the ex- 
pense of introducing initial conditions defined at a minimum cut-off 
Qo*. Two different approaches to evaluating the parton densities 
for F27(x,Q*) are considered with the intention of evolving the 
structure function to Q* from Qo? at which the parton densities are 
defined from experimental data. One technique is suitable for gen- 
eralization to incorporate the initial parton densities, and a model 
was developed to evolve F,7(x,Q?). The resulting predictions for 
F27(x,Q*) were compared to existing results from other authors 
and to the available experimental data. Various theories concerning 
the hadronic parametrizations of the photon structure function at 
low Q? are considered and employed to parametrize the low Q* 
TPC data to obtain the initial parton densities at Qo? = 0.7 GeV". It 
is assumed that perturbative QCD can describe the evolution of 
F27(x,Q?) for Q? > Qo*, but the results show that using hadronic 
initial conditions produces predictions which do not correspond to 
the data, therefore this assumption is wrong. The experimental 
data at Q* = 5.3 GeV* can be described by perturbative QCD and 
are therefore translated into the initial parton densities at Qo* = 5.3 
GeV?. One is correct in assuming that the evolution of F27(x,Q*) 
can be predicted in perturbative QCD for Q?> Qo", but little is un- 
derstood about the photon at 1 < Q? < 5 GeV?. 
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18468 (CBPF-NF—084/88) A chiral quantum baryon. 
Mignaco, J.A. (Rio de Janeiro Univ., RJ (Brazil). Inst. de Fisica); 
Wulk, S. Centro Brasileiro de Pesquisas Fisicas, Rio de Janeiro, 
RJ (Brazil). 15 Dec 1988. 16p. Order Number DE90612826. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

We show that a classical soliton for the non-linear SU(2) sigma 
model in the hedgehog configuration admits a stable solution, 
when quantized through collective coordinates, which may be iden- 
tified with the nucleon. The whole approach depends on a single, 
dimensional and arbitrary constant. Numerical results seem to con- 
verge for the mass and for the right value of the weak axial 
coupling. (author). 


18469 (CTA-IEAv-RP—06/85) Axial anomaly and index theo- 
rem tor Dirac-Kaehler termions. Linhares, C.A. (Centro Brasileiro 
de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil)); Mignaco, J.A.; 
Monteiro, M.A.R. Centro Tecnico Aeroespacial, Sao Jose dos Cam- 
pos, SP (Brazil). 14 Mar 1985. 16p. Order Number DE90612827. 
Available from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS. 

We present the calculation of the axial anomaly for Dirac-Kaehler 
fermions in two and four dimensions applying the procedure devel- 
oped by Seeley to the signature operator in the twisted complex. 
The result is equal to the one for the twisted spin complex times 
2"/2 (n:number of dimensions) and agrees with the expressions 
from the index theorem. (author). 


18470 (INIS-BR-1785) Application to supersymmetric mod- 
els of Dirac-kaehler formalism on the lattice. Zimerman, A.H. 
Instituto de Fisica Teorica, Sao Paulo, SP (Brazil). 1987. 73p. (In 
Portuguese). Order Number DE90612828. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Using Dirac-Kaehler techniques we formulate some supersym- 
metric models on the lattice. Specifically we consider the 
Wess-Zumino model with N=2 in two dimensions which is formu- 
lated on a space lattice in its Hamiltonian version (continuous time) 
as well as on the space-time lattice in its Lagrangean version (eu- 
clidean space). On the space lattice (Hamiltonian formulation) we 
study also the supersymmetric Yanh-Mills model with N=4 in four 
dimensions. After the introduction of lattice covariant derivatives for 
fields in the adjoint representation of a compact group we write 
down some new relations which we have obtained and which con- 
stitute generalizations on the lattice of those which are known in 
the continuous case. (author). 


18471 (KEK-PR-89-1, pp. 1-7) Is the standard model really 
tested?. Takasugi, E. (Osaka Univ., Toyonaka (Japan). Coll. of 
General Education). National Lab. for High Energy Physics, 
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Tsukuba, Ibaraki (Japan). 1989. (CONF-8810465—: 3. workshop on 
elementary-particle picture of the universe, Fujiyoshida (Japan), 17- 
19 Oct 1988). In Proceedings of the third workshop on 
elementary-particie picture of the universe. Order Number 
DE90741370. Available from NTIS (US Sales Only), PC A13/MF 
A01. 

It is discussed how the standard model is really tested. Among 
various tests, | concentrate on the CP violation phenomena in K 
and B meson system. Especially, the resent hope to overcome the 
theoretical uncertainty in the evaluation on the CP violation of K 
meson system is discussed. (author). 


18472 (KEK-PR-89-1, pp. 149-162) Phenomenological as- 
pects of superstring. Suematsu, Daijiro (Kanazawa Univ. (Japan). 
Dept. of Physics). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). 1989. (CONF-8810465-: 3. workshop on 
elementary-particle picture of the universe, Fujiyoshida (Japan), 17- 
19 Oct 1988). In Proceedings of the third workshop on 
elementary-particle picture of the universe. Order Number 
DE90741370. Available from NTIS (US Sales Only), PC A13/MF 
A01. 

Phenomenological aspects of superstring are reviewed. In partic- 
ular we concentrate on the status of the grand unification in the 
superstring theory. The flipped SU(5) which is the only known 
grand unified mode! derived from the 4-dim superstring is studied 
in some detail. (author). 


18473 (LA-UR-90-248) Tests of parity and time reversal in- 
variance in neutron-nucieus scattering. Seestrom, S.J. (Los 
Alamos National Lab., NM (USA)); Bowman, C.D.; Bowman, J.D.; 
Knudson, J.; Mortensen, R.; Penttila, S.; Szymanski, J.J.; Yuan, 
V.W.; Bush, J.E.;  Frankle, C.M. Los Alamos National 
Lab., NM (USA). [1989]. 16p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36;FG05- 
88ER40441;AC05-76ER01067. (CONF-8910121-3: 6. topical 
conference on physics with polarized beams on polarized targets, 
Spencer, IN (USA), 16-18 Oct 1989). Order Number DE90006508. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

I'll discuss the experiments in which parity violation has been 
measured in low energy neutron-nucleus scattering. The interest is 
two-fold: to understand how parity violation in the nucleon-nucleon 
(NN) interaction manifests itself in a complicated many-body sys- 
tem and to show that the large enhancements observed make this 
a good laboratory to search for violations of TRI. Further, the pro- 
cedure of relating the measured parity violating asymmetries to the 
under-lying NN interaction will be important in order to make the 
same connection in violation of TRI (or in limits). First, I'll make 
brief comments on some relevant features of low energy neutron 
scattering and then review the existing measurements of parity vio- 
lation. l’il try to explain, at least qualitatively, the origin of the large 
enhancements observed. Finally, I'll describe the TRIPLE collabo- 
ration program to study parity violation and discuss planned 
experiments to search for violations of TRI. 23 refs. 


18474 (WIS-PH-88/24) Off-shell superspace D=10 super 
Yang-Mills from covariantly quantized Green-Schwarz super- 
string. Nissimov, E.; Pacheva, S.; Solomon, S. Weizmann inst. of 
Science, Rehovoth (israel). Dept. of Physics. May 1988. 102p. Or- 
der Number DE90612829. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

We construct a gauge invariant superspace action in terms of 
unconstrained off-shell superfields for the D=10 supersymmetric 
Yang-Mills (SYM) theory. We use to this effect the point particle 
limit of the BRST charge of the covariantly quantized harmonic 
Green-Schwarz superstring and a general covariant action principle 
for overdetermined systems of nonlinear field equations of motion. 
One obtains gauge and super Poincare invariant equations of mo- 
tion equivalent to the Nilsson’s constraints for D=10 SYM. In the 
previous approaches (light-cone-gauge, component-fields) one 
would have to sacrifice either explicit Lorenz invariance or explicit 
supersymmetry while in the present approach they are both mani- 
fest. (authors). 51 refs. 


18475 (WIS-PH-88/52) Super twistors and super Poincare 
Invariant actions for all linearized extended supersymmetric 
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theories in 4 dimensions. Eisenberg, Y. Weizmann Inst. of Sci- 
ence, Rehovoth (israel). Dept. of Physics. May 1988. 22p. Order 
Number DE90612830. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Applying Dirac first quantization to the extended twistorial form of 
the Brink-Schwarz (BS) superparticle we get the linearized field 
equations of motion for all D=4 extended supersymmetric (SUSY) 
theories, in their twistorial form. This form is equivalent to the usual 
superfield one. As an example, we will show this equivalence for 
N=3 super Yang-Mills (SYM). By gauging away all Minkowski 
superspace-time variables we are left with a simple pure-twistor su- 
perparticle with the same physical content as the original one. We 
give the pure-twistor super Poincare invariant actions from which 
the first quantized field equations for all the linearized SUSY theo- 
ries can be derived. (author). 28 refs. 


18476 (WIS-PH-89/11) The relation between operator and 
path integral covariant quantizations of the Green-Schwarz su- 
perstring. Nissimov, E.; Pacheva, S.; Solomon, S. Weizmann Inst. 
of Science, Rehovoth (israel). Dept. of Physics. Feb 1989. 17p. Or- 
der Number DE90612831. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

By further study of the geometry of the harmonic superspace 
constraints, we make explicit the relation between the operator and 
path integral approaches to the manifestly covariant harmonic 
superstring. In particular we find the correct complete set of func- 
tionally independent gauge symmetries for the auxiliary variables 
and identity the ones corresponding to the harmonic superfield pos- 
tulate in the operator formalism. Then, we deduce in a systematic 
way the lagrangian path integral from the well defined covariant 
hamiltonian formulation of the GS superstring. (authors). 19 refs. 


18477 (WIS-PH-89/14) String theory and the nonabelian 
Thirring model. Kutasov, D. Weizmann Inst. of Science, Rehovoth 
(israel). Dept. of Physics. Mar 1989. 11p. Order Number 
DE90612832. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The beta function of the non abelian Thirring model is shown to 
be negative for all values of the coupling for which the model is 
unitary. An explicit expression for beta and the effective potential is 
obtained to leading order in 1/k. Possible relevance to string theory 
is briefly discussed. (author). 13 refs. 


18478 (WIS-PH-89/26) The covariant quantum Green- 
Schwarz superstring. Nissimov, E.; Pacheva, S.; Solomon, S. 
Weizmann Inst. of Science, Rehovoth (Israel). Dept. of Physics. 
May 1989. 26p. Order Number DE90612833. Available from NTIS 
(US Sales Only), PC A03/MF A01 - OSTI; INIS. 

First we present the covariantly quantized space-time supersym- 
metric superstring. The main ingredients are additional auxiliary 
variables and their corresponding auxiliary gauge symmetries. 
They allow a Lorentz covariant gauge fixed lagrangian path integral 
which has the form of a free 2-dimensional conformal field theory 
with a finite number of 2-dimensional worid-sheet fields and ghosts. 
Next we show that the path integral is anomaly free in 10 space- 
time dimensions. Then, by a canonical (operator) quantization we 
obtain in the point-particle limit the covariant equations of motion of 
the D=10 super Yang-Mills (SYM) theory. (authors). 23 refs. 


18479 Predictions for CP violation. Gilman, F.J. (Stanford 
Univ., CA (USA)). pp. 445 of Heavy quark physics. Drell, P.S.; Ru- 
bin, D.L. [eds.] [Cornell Univ., Ithaca, NY (USA). Lab. of Nuclear 
Studies] American Institute of Physics, New York, NY (US) (1989). 
DOE Contract AC03-76SF00515. (CONF-8906204—: International 
symposium on heavy quark physics, Ithaca, NY (USA), 13-17 Jun 
1989). 

Predictions for CP violation in the three-generation Standard 
Model are reviewed, especially as they pertain to the K and B me- 
son systems. 39 refs. 


18480 


Topics in superstring theory. Kshirsagar, A.K. Thesis 
(Ph. D.). 90p. Univ. of North Carolina, Chapel Hill, NC (US) (1987). 
Available from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.87-28,459. 
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Following an introductory presentation of superstring theory, this 
dissertation deals with some aspects of finiteness and compactifi- 
cation of superstrings. A topological argument is presented in order 
to justify a choice of a regularization prescription for SO(32) open 
superstrings. This is followed by a description of heterotic string 
construction and Calabi-Yau compactification of extra dimensions. 
Non-minimal embeddings of SU(3) holonomy are discussed. Using 
the Wilson lines approach to gauge symmetry breaking with a non- 
abelian discrete symmetry group for the compactified manifold, the 
possibility of obtaining standard grand unification with no additional 
states is claimed. In the last section a three generation model is 
discussed with emphasis on the discrete symmetries. A criterion for 
naturainess of such discrete symmetries is proposed. 


18481 Precise measurement of the asymmetry parameter 6 
in muon decay. Balke, B.K.E. Thesis (Ph. D.). 144p. Univ. of 
California, Berkeley, CA (US) (1987). Available from University Mi- 
crofilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.87-26,134. 

High polarized .* from the surface muon beam at TRIUMF have 
been analyzed by means of the muon spin rotation technique to 
determine the parity-violating muon decay asymmetry as a function 
of the daughter positron’s momentum. The primary result is a de- 
termination of the muon decay parameter 6 to high precision (6 = 
0.7486 + 0.0038 combined error), consistent with the prediction 6 
= 0.75 of the standard model of the weak interactions. The implica- 
tions of this measurement for generalized four-fermion contact 
interaction models of muon decay are discussed. The data are 
also used to constrain the parameters in certain left-right-symmetric 
and supersymmetric extensions of the standard model, and to limit 
the existence of lepton-number-violating scalar decays of the muon 
(u — eo, where m(c) < 80 MeV/c?) 
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Refer also to citation(s) 18346, 18347, 18349, 18416, 18445, 
18517, 18695, 18877 


18482 (CTA-IEAv-RP-—015/85) Travelling wave solutions to 
the perturbed Pi* equation. Geicke, J. Centro Tecnico Aeroespa- 
cial, Sao Jose dos Campos, SP (Brazil). 1 Aug 1985. 15p. Order 
Number DE90612788. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Exact travelling wave solutions to the Pi* equation, perturbed by 
a dissipative force and a constant external field eta, are presented. 
For —eta—<2—radical27 two classes of bounded solutions, of ve- 
locities Ole—v—<1 and —v—=1, respectively, are found. Both 
classes contain kinks and antikinks of height lambda 3-lambdaz and 
lambdaz-lambda, where lambda, <lambda2 <lambdag are the 
real roots of lambda°-lambda+eta=O. The class with —v/<1 further 
contains kinks of height lambda3-lambda,. The stability of the solu- 
tions is discussed. (author). 


18483 (DOE/ER/01545—424) Geometrical aspects of solv- 
able two dimensional models. Tanaka, K. Ohio State Univ., 
Columbus, OH (USA). Dept. of Physics. [1989]. 12p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-76ER01545. 
(CONF-8907140—4: 18. NATO international conference on differen- 
tial geometric methods in theoretical physics: physics and 
geometry, Tahoe City, CA (USA), 2-8 Jul 1989). Order Number 
DE90006181. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

It was noted that there is a connection between the non-linear 
two-dimensional (2D) models and the scalar curvature r, i.e., when 
r = —2 the equations of motion of the Liouville and sine-Gordon 
models were obtained. Further, solutions of various classical non- 
linear 2D models can be obtained from the condition that the 
appropriate curvature two form Q = 0, which suggests that these 
models are closely related. This relation is explored further in the 
classical version by obtaining the equations of motion from the 
evolution equations, the infinite number of conserved quantities, 
and the common central charge. The Poisson brackets of the solv- 
able 2D models are specified by the Virasoro algebra. 21 refs. 


18484 (IC—89/191) Integral representation of the N=4 con- 
formal anomaly. Saidi, E.H. (international Centre for Theoretical 





Physics, Trieste (Italy)); Zakkari, M. International Centre for Theo- 
retical Physics, Trieste (Italy). Aug 1989. 36p. Order Number 
DE90612789. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Extended superRiemannian surfaces are studied and their un- 
derlying superconformal properties are derived as solutions of an 
operator equation. Superconformal tensors and differential forms 
are discussed in detail and are shown to be classified by means of 
a triplet of integers or half integers. The integration on superRie- 
mann surfaces is developed. Finally, we derive the solution of the 
N=4 anomaly compatible with the non locality feature and discuss 
the necessary conditions for its vanishing. A heuristic geometrical 
interpretation of these conditions is also given. (author). 11 refs, 1 
tab. 


18485 (IC—-89/235) The N=2 superconformal algebras on 
hyperelliptic surfaces and their Coulomb gas realization. 
Zhang Dehai (Academia Sinica, Beijing, BJ (China). Inst. of Theo- 
retical Physics); Huang Chaoshang. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1989. 12p. Order Number 
DE90612790. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The N = 2 supercontormal algebras on Zz hyperelliptic surfaces 
are given. Existence of more discrete symmetries lead to the exist- 
ing four different sectors as the primary fields. These algebras can 
be realized by a supersymmetric Coulomb gas system. (author). 13 
refs. 


18486 (IC-89/237) Gauge quantum models of massive 
electrodynamics, massive Yang-Mills theory and massive su- 
perparticle N=1 in D=10. Fradkina, T.E. international Centre for 
Theoretical Physics, Trieste (Italy). Aug 1989. 18p. Order Number 
DE90612791. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Gauge equivalent constructions on quantum level are obtained 
for massive theories of electrodynamics, Yang-Mills and superparti- 
cle Casalbuoni-Brink-Schwarz N=1 in D=10. (author). 17 refs. 


18487 (IC-89/257) The renormalizability and the asymptoti- 
cally free behaviour of the extended Wess-Zumino models. Ha 
Huy Bang (Hanoi Univ. (Viet Nam). Dept. of Physics); Hoang Ngoc 
Long. International Centre for Theoretical Physics, Trieste (italy). 
Sep 1989. 12p. Order Number DE90612792. Available from NTIS 
(US Sales Only), PC AO3/MF A01 - OSTI; INIS. 

By using the path integral method for superfields the Ward iden- 
tities and the Callan-Symanzik equations for the extended 
Wess-Zumino models are derived. From these the renormalizability 
and the asymptotically behaviour of all the extended Wess-Zumino 
models in d = 2,4 (mod 8)-dimensional space-time are studied. In 
particular, we will come to the conclusion that the supersymmetric 
Ward identities together with the broken chiral Ward identities imply 
that a single wave function renormalization is sufficient to renormal- 
ize the theory and that the theory is not asymptotically free. 
(author). 16 refs. 


18488 (IC-89/287) Linking mumbers and variational 
method. Oda, |.; Yahikozawa, S. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Sep 1989. 19p. Order Number 
DE90612793. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The ordinary and generalized linking numbers for two surfaces of 
dimension p and n-p-1 in an n dimensional manifold are derived. 
We use a variational method based on the properties of topological 
quantum field theory in order to derive them. (author). 13 refs, 2 
figs. 


18489 (IC—89/288) Topologically massive nonabelian 
gauge theories in higher dimensions. Oda, |.; Yahikozawa, S. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1989. 8p. Order Number DE90612794. Available from NTIS (US 
Sales Only), PC A02/MF A01 - OSTI; INIS. 

We construct a new nonabelian field theory of antisymmetric ten- 
sor field which has ordinary kinetic terms and generalized 
Chern-Simons terms in higher dimensions. We see that the field 
becomes massive. (author). 12 refs. 
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18490 (IC-89/290) The coadjoint orbit spaces of Diff(S') 
and Teichmueller spaces. Nag, S.; Verjovsky, A. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1989. 19p. Or- 
der Number DE90612795. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Precisely two of the homogeneous spaces that appear as coad- 
joint orbits of the group of string reparametrizations (Diff (S')) carry 
in a natural way the structure of infinite dimensional, holomorphi- 
cally homogeneous complex analytic Kaehler manifolds. These are 
N = Diff (S')/Rot (S') and M = Diff (S')/Moeb (S"). Note that N is 
a holomorphic disc fiber space over M. Now, M can be naturally 
considered as embedded in the classical universal Teichmueller 
space T(1), simply by noting that a diffeomorphism of S' is a qua- 
sisymmetric homeomorphism. T(1) is itself a homomorphically 
homogeneous complex Banach manifold. We prove in the first part 
of the paper that the inclusion of M in T(1) is complex analytic. in 
the latter portion of this paper it is shown that the unique ho 
neous Kaehler metric carried by M = Diff (S')//SL(2, R) induces 
precisely the Weil-Petersson metric on the Teichmueller space. 
This is via our identification of M as a holomorphic submanifold of 
universal Teichmueller space. Now recall that every Teichmueller 
space T(G) of finite or infinite dimension is contained canonically 
and holomorphically within T(1). Our computations allow us also to 
prove that every T(G), G any infinite Fuchsian group, projects out 
of M transversely. This last assertion is related to the “fractal” na- 
ture of G-invariant quasicircles, and to Mostow rigidity on the line. 
Our results thus connect the loop space approach to bosonic string 
theory with the sumover moduli (Polyakov path integral) approach. 
(author). 21 refs. 


18491 (IC—89/298) String dynamics in curved space-time 
revisited. Marrakchi, A.L.; Singh, L.P. International Centre for The- 
oretical Physics, Trieste (Italy). Sep 1989. 8p. Order Number 
DE90612796. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

The equations of motion of the general background of curved 
space-time, Einstein's equations, are derived simply by demanding 
the renormalized energy-momentum tensor of a bosonic string 
propagating in this background to be traceless. The energy- 
momentum tensor of such a string is then separable into a 
holomorphic and an antiholomorphic parts as a consequence of 
the conformal invariance of the theory regained at the quantum 
level. (author). 8 refs. 


18492 (IC—89/312) BRST-BFV quantization of Chiral 
Schwinger model. Srivastava, P.P. International Centre for Theo- 
retical Physics, Trieste (Italy). Oct 1989. 12p. Order Number 
DE90612797. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The BRST-BFV procedure of quantization is applied to establish, 
in a gauge independent manner, the equivalence of the gauge 
noninvariant and gauge invariant formulations of the Chiral 
Schwinger model. (author). 14 refs. 


18493 


(IC-89/316) Fusion algebra and fusing matrices. 
Gao Yihong; Li Miao; Yu Ming. International Centre for Theoretical 


Physics, Trieste (Italy). Sep 1989. 23p. Order Number 
DE90612798. Available from NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. 

We show that the Wilson line operators in topological field theo- 
ries form a fusion algebra. In general, the fusion algebra is a 
relation among the fusing (F) matrices. In the case of the SU(2) 
WZW model, some special F matrix elements are found in this 
way, and the remaining F matrix elements are then determined up 
to a sign. In addition, the S(j) modular transformation of the one 
point blocks on the torus is worked out. Our results are found to 
agree with those obtained from the quantum group method. (au- 
thor). 24 refs. 


18494 (IC-89/318) Berry’s phase In coset pure gauge theo- 
rles. Jing Sicong. International Centre for Theoretical Physics, 
Trieste (Italy). Sep 1989. 13p. Order Number DE90612799. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 
Berry's phase in coset pure gauge theories is derived and it is a 
surface integral related to the anomalous commutator. The explicit 
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form of Berry’s phase is also computed in 1 + 1 dimensional 
model. (author). 8 refs, 3 figs. 


18495 (IC-89/322) Approximate solutions of Friedmannian 
minisuperspace models represented by a series of Macdon- 
ald’s functions. Pohie, H.J. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1989. 6p. Order Number DE90612800. 
Available from NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS. 

Approximate analytical solutions are presented for minisuper- 
space models, constructed from a Robertson-Walker metric and a 
scalar field with arbitrary potential. (author). 4 refs. 


18496 (IC-89/330) Covariant quantization of Siegel's su- 
perparticle. Hug, M. International Centre for Theoretical Physics, 
Trieste (Italy). Oct 1989. 13p. Order Number DE90612801. Avail- 
abie from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The Batalin-Vilkovisky formalism has been used to obtain covari- 
ant quantization of the Siegel superparticle, which is completely 
gauge fixed. The BRST transformations and the BRST charge are 
also given. (author). 14 refs. 


18497 (IC—89/338) The p-adic string compactified on a 
torus. Chekhov, |. (International Centre for Theoretical Physics, 
Trieste (italy); Zinoviev, Yu. International Centre for Theoretical 
Physics, Trieste (Italy). Oct 1989. 18p. Order Number 
DE90612802. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The open p-adic string world sheet is a coset space F=T/ 
Gamma, where T is the Bruhat-Tits tree for the p-adic linear group 
GL(2,Q,) and Gamma is contained in PGL(2,Q,) is some Schottky 
group. The boundary of this world sheet corresponds to a p-adic 
Mumford curve of finite genus. The string dynamics is governed by 
the local action on F, with the fields taking values in a compact 
group G. We find the correlation functions and partition functions 
for the curves of arbitrary genus and G=U(1)*2 (D-dimensional 
torus). (author). 21 refs. 


18498 (IC-89/344) Remarks on the Landau-Ginzburg 
potential and RG-flow for SU(2)-coset models. Marzban, C. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Sep 1989. 
12p. Order Number DE90612803. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

The existence of a Landau-Ginzburg (LG)-field for the SU(2)- 
coset models is motivated and conjectured. The general form of 
the LG potential for the A-series is found, and the RG-flow pattern 
suggested by this is shown to agree with that found by other au- 
thors, thereby further supporting the conjecture. (author). 17 refs. 


18499 (IC—89/365) Covariant quantization of spinning su- 
perparticles. Hug, M. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1989. 11p. Order Number DE90612804. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

We have applied the method of Batalin and Vilkovisky to obtain 
covariant quantization of massless spinning superparticles in D 
dimensions with M rigid target space and N local worldline super- 
symmetries. Appropriate gauge fixing has been introduced to 
obtain a quadratic gauge fixed action. (author). 14 refs. 


18500 (INIS-BR-1792) Quantum Chromodynamic at finite 
temperature. Magalhaes, N.S. Sao Paulo Univ., SP (Brazil). inst. 
de Fisica. 1987. 146p. (in Portuguese). Order Number 
DE90612805. Available from NTIS (US Sales Only), PC A07/MF 
A01 - OSTI; INIS. 

A formal expression to the Gibbs free energy of topological 
defects of quantum chromodynamics (QCD)by using the semiclas- 
sical approach in the context of field theory at finite temperature 
and in the high temperature limit is determined. This expression is 
used to calculate the free energy of magnetic monopoles. Applying 
the obtained results to a method in which the free energy of topo- 
logical defects of a theory may indicate its different phases, its 
searched for informations about phases of QCD. (author). 


18501 (INIS-mf—11583, pp. 8.10) Electrodynamics in man- 
festly covariant relativistic quantum mechanics. Saad, D. (Tel 
Aviv Univ. (israel). Dept. of Engineering Sciences); Arshansky, R.I.; 
Horwitz, L.P. Israel Physical Society, Jerusalem (israel); Bar-llan 
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Univ., Ramat-Gan (israel). Dept. of Physics. 1989. (CONF- 
8904310—: 1989 annual meeting of the Israel Physical Society, 
Ramat-Gan (Israel), 17 Apr 1989). In /srae/ Physical Society 1989 
annual meeting: Program and abstracts. Order Number 
DE90706025. Available from NTIS (US Sales Only), PC A08/MF 
A01i - OSTI; INIS. 

Abstract only. ELECTRODYNAMICS /relativistic range; 
ELECTRODYNAMICS; EQUATIONS OF MOTION; GAUGE IN- 
VARIANCE; MAXWELL EQUATIONS; QUANTUM MECHANICS 


18502 (INIS-mf—1 1583, pp. 11.9) Dynamics of highly excited 
(Rydberg) atoms in a broadband-noise electromagnetic field. 
Meerson, B. (Hebrew Univ., Jerusalem (Israel). Racah Inst. of 
Physics). Israel Physical Society, Jerusalem (Israel); Bar-llan Univ., 
Ramat-Gan (israel). Dept. of Physics. 1989. (CONF-8904310-: 
1989 annual meeting of the Israel Physical Society, Ramat-Gan (Is- 
rael), 17 Apr 1989). In /srae/ Physical Society 1989 annual meeting: 
Program and abstracts. Order Number DE90706025. Available 
from NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

Abstract only. RYDBERG STATES/electrodynamics; ELEC- 
TROMAGNETIC FIELDS; FOKKER-PLANCK EQUATION; 
MULTI-PHOTON PROCESSES; RADIO NOISE; ELECTRODY- 
NAMICS 


18503 (INS-771) Sphalerons of O(3) nonlinear sigma 
model on a circle. Funakubo, Koichi; Otsuki, Shoichiro; Toyoda, 
Fumihiko. Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study. 
Sep 1989. 29p. Order Number DE90749870. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

A series of saddle point solutions of O(3) nonlinear sigma model 
with symmetry breaking term in 1 + 1 dimensions are obtained by 
imposing boundary condition either periodic or partially antiperiodic 
(O(8) sphalerons on a circle). Under the periodic boundary condi- 
tion, classical features of the O(3) sphalerons are similar to scalar 
sphalerons of phi* model on a circle by Manton and Samols. Un- 
der the partially antiperiodic boundary condition, the lowest of the 
O(3) sphalerons coincides in the limit of infinite spatial domain with 
the O(3) sphaleron by Mottola and Wipf. In particular, zero and 
negative modes of them are examined in detail. An estimate of 
transition rate over the lowest O(3) sphaleron at finite temperature 
is made, and some remarks on simulating the transition on a lattice 
are given. One to one correspondence between these O(3) 
sphalerons on a circle and a series of (possible) classical solutions 
of SU(2) gauge-Higgs model, to which the electroweak sphaleron 
S and new sphaleron S* belong, is discussed. (author). 


18504 (INS—778) On the Langevin equation for stochastic 
quantization of gravity. Nakazawa, Naohito. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Oct 1989. 13p. Order Number 
DE90750024. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

We study the Langevin equation for stochastic quantization of 
gravity. By introducing two independent variables with a second- 
class constraint for the gravitational field, we formulate a pair of the 
Langevin equations for gravity which couples with white noises. Af- 
ter eliminating the multiplier field for the second-class constraint, 
we show that the equations leads to stochastic quantization of 
gravity including an unique superspace metric. (author). 


18505 (JINR-R-2-88-865) Exact solutions of a class of 
quasipotential equations for a superposition of one-boson ex- 
change quasipotentials. Dej, E.A. (Gomel’skij Gosudarstvennyj 
Univ., Gomel (Byelorussian SSR)); Kapshaj, V.N.; Skachkov, N.B. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Theoreti- 
cal Physics. 1988. 14p. (In Russian). Order Number DE90612808. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS. 

It is shown that quasipotential equations of a wide class when 
the interaction is a superposition of one-boson-exchange quasipo- 
tentials, can be reduced to differential equations with a deviating 
argument through the Laplace transformation. Solutions of the lat- 
ter are derived in the class of generalized functions. Quantization 
conditions and wave functions in relativistic configurational and mo- 
mentum representations are found. 21 refs. 





18506 (NBI-HE-89-35) On the BRST invariance of field de- 
formations. Alfaro, J. (Universidad Catolica de Chile, Santiago 
(Chile). Facultad de Fisica); Damgaard, P.H.; Latorre, J.I.; Mon- 
tano, D. Niels Bohr Inst., Copenhagen (Denmark). Aug 1989. 8p. 
Contract FONDECYT 0394/88. Order Number DE90612809. Avail- 
able from NTIS (US Sales Only), PC AO2/MF A01 - OSTI; INIS. 

Topological quantum field theories are distinguished by a BRST 
symmetry corresponding to local field deformations. We investigate 
in this letter to what extent an arbitrary quantum field theory may 
be related to this BRST invariance. We demonstrate that at the ex- 
pense of having to add extra variables (but without changing the 
physics) one may always extend to symmetry of an arbitrary action 
to include local field deformations. New avenues for gauge-fixing 
are then available. Examples are worked out for Yang-Mills theo- 
ries. (orig.) 


18507 (SLAC-PUB-5149) Introduction to conformal field 
theory and string theory. Dixon, L.J. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Dec 1989. 51p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC03-76SF00515. (CONF- 
8906267-—4: TAS! '89: Theoretical Advanced Summer institute in 
elementary particle physics, Boulder, CO (USA), 4-30 Jun 1989). 
Order Number DE90005792. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

These lectures are meant to provide a brief introduction to con- 
formal field theory (CFT) and string theory for those with no prior 
exposure to the subjects. There are many excellent reviews al- 
ready available, and most of these go in to much more detail than | 
will be able to here. 52 refs., 11 figs. 


18508 Derivative expansion of the effective action. Cheyette, 
O.N. Thesis (Ph. D.). 55p. Univ. of California, Berkeley, CA (US) 
(1987). Available from University Microfilms, PO Box 1764, Ann Ar- 
bor, MI 48106, Order No.87-26,166. 

This paper describes some methods for calculating derivative 
terms in the one loop effective action for a quantum field theory. 
The functional approach and background field method are first 
used to derive the general form of the one loop determinant. Then 
the determinant is expanded in powers of derivatives of the back- 
ground fields. The form of this expansion is described for the 
simple case of an interacting scalar field, and then for the more 
complicated problem of a non-abelian gauge field. Finally, the ex- 
pansion is applied to the task of calculating Higgs mass dependent 
effects in the Giashow-Weinberg-Salam model, and all terms which 
grow with the Higgs mass M, are found in the one loop 
approximation. The result of this calculation is used to find the de- 
pendence of the gauge boson mass ratio p on My, and also to 
estimate the size of corrections to W and Z scattering theorems. 


18509 Aspects of chiral symmetry breaking in gauge field 
theories. Kocic, A. Thesis (Ph. D.). 79p. Univ. of lilinois, Urbana- 
Champaign, IL (US) (1987). Available from University Microfilms, 
PO Box 1764, Ann Arbor, MI 48106, Order No.88-03,092. 

In this thesis we study the mechanisms of spontaneous chiral 
symmetry breaking in gauge field theories. We focus on the general 
relationship between dynamical mass generation and the formation 
of bound states in theories not having elementary scalars. In that 
context we demonstrate that the fermion-pair condensate offers a 
good qualitative description of the vacuum in the strong coupling 
regime of chiral theories. We analyze three types of interaction: 
short-range,confining and long-range unconfining, and show that 
three different mechanisms cause the condensation. The analysis 
is extended to finite temperatures and densities where we study 
chiral symmetry restoration. Finally, we investigate the interplay 
between chiral symmetry, supersymmetry and finite temperature ef- 
fects in a supersymmetric extension of QED in three dimensions. 


18510 Nonperturbative aspects of (2 + 1) dimensional field 
theories. Karabali, D. Thesis (Ph. D.). 99p. Yale Univ., New 
Haven, CT (US) (1986). Available from University Microfilms, PO 
Box 1764, Ann Arbor, MI 48106, Order No.87-28,146. 

Certain nonperturbative phenomena appearing in two specific (2 
+ 1) dimensional models are studied. The phenomenon of frac- 
tional spin and exotic statistics in (2 + 1) dimensions is analyzed in 
the context of a specific field theoretic model, namely the (2 + 1) 
dimensional 0(3) nonlinear sigma model, with a topological action, 
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the Hopf term. It admits solitons, which acquire fractional spin, due 
to the topological term in the action. Canonical quantization meth- 
ods are used to determine the fractional spin in terms of the 
topological charge Q of the solitons and the coefficient © of the 
Hopf term. A semiclassical quantization in terms of collective coor- 
dinates in the Q = 1 sector is also carried out. The current algebra 
of the model is constructed and it is argued that the coefficient © 
can be understood as a parameter labeling different representa- 
tions of the current algebra. The nonperturbative phenomenon of 
dynamical symmetry breaking is analyzed in the context of the (2 + 
1) dimensional massless quantum electrodynamics with N species 
of fermions, treated in a 1/N expansion. The model exhibits a chiral 
symmetry which is spontaneously broken by dynamically generated 
fermion masses. The Dyson-Schwinger equations for the model 
are studied and it is shown that there exist symmetry breaking so- 
lutions. 


18511 Towards phenomenology from lattice quantum 
chromodynamics. Daniel, D.J. Thesis (Ph. D.). 142p. Univ. of Ed- 
inburgh, Edinburgh (GB) (1987). Available from UMI, Dissertation 
Information Service, 300 North Zeeb Road, Ann Arbor, Mi 48106 
BRD-80,449. 

After a review of quantum field theories in the continuum and on 
the lattice, the problem of fermions in lattice field theories is exam- 
ined, with special emphasis on the staggered formulation. Here it is 
demonstrated that two distinct ways of identifying continuum-like 
spinor fields on the lattice are completely equivalent in the contin- 
uum limit. The general strategy for calculating matrix elements of 
phenomenological interest from simulations of lattice quantum 
chromodynamnics is reviewed in the context of a specific example: 
that of the amplitudes for proton decay in grand unified models, es- 
timated using the Wilson lattice fermion formulation. Results from a 
simulation on an 8° x 16 lattice at 6 = 5.7 are presented. These 
tend to confirm the widely held belief that minimal grand unified 
models predict too great a rate for proton decay. An important part 
of a lattice calculation is to find the connection between continuum 
and lattice regularization schemes by calculating the perturbative 
corrections to composite operators in each scheme. For two-quark 
operators defined using staggered fermions, these corrections are 
calculated. The necessity of considering operators extended over a 
hypercube means that the size of these corrections can be consid- 
erable. The preliminary steps for a calculation of four-quark 
operators using staggered fermions are carried out. Four-quark op- 
erators are an essential ingredient for the study of the low energy 
weak interactions of hadrons. In the final chapter, the current sta- 
tus of weak matrix element calculations in lattice QCD is reviewed, 
and an approximate method for such calculations using staggered 
fermions is outlined. 


18512 Conformal invariance in quantum field theory. 
Alhaidari, A.D. Thesis (Ph. D.). 108p. Univ. of California, Los Ange- 
les, CA (US) (1987). Available from University Microfilms, PO Box 
1764, Ann Arbor, Mi 48106, Order No.88-02,490. 

With the present trends in experimental particle physics of 
probing yet shorter distances and with the requirement on the the- 
oretical side of renormalizability, conformal invariance becomes an 
attractive symmetry for particle interactions. That is because con- 
formal field theories form a large class of massless no-scale 
renormalizable quantum field theories. It is generally believed, how- 
ever, that renormalization breaks conformal invariance and with the 
absence of a reported success to find a conformally invariant 
renormalization scheme, an alternative approach is followed in this 
thesis. We begin with a conformally invariant theory and study the 
implications of such an idealization. 


18513 Supersymmetric c-models and quaternionic geome- 
try. Galicki, K. Thesis (Ph. D.). 130p. State Univ. of New York, 
Stony Brook, NY (US) (1987). Available from University Microfilms, 
PO Box 1764, Ann Arbor, Mi 48106, Order No.88-06,669. 

Our dissertation deals with various topics in supersymmetric 
o-models. Chapter | is a brief introduction describing results pre- 
sented in the next chapters. In Chapter Il we analyze classical and 
quantum properties of a o-model for which the target space is a 
real Grassmanian of 2-planes in N-dimensional Euclidean space. 
We show its analogies to well known CP(N - 1) model. In Chapter 
Ill we discuss o-models on quaternionic Kaehler manifolds which 
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describe matter couplings in N = 2 supergravity theory. We give a 
local construction of metrics that in the scalar curvature going to 
zero limit (a global N = 2 supersymmetry limit) give known 
examples of hyperKaehler metrics. In Chapter IV we develop a ge- 
ometrical picture of our method which allows for a complete 
understanding of global properties of the new metrics. It is a non- 
abelian generalization of the hyperKaehler quotient. We give an 
orbifold description of these metrics. Chapter V gives rigorous 
proofs of various statements and assertions presented earlier to- 
gether with further, more detailed analysis of quaternionic orbifolds. 
Finally, in Chapter VI, we use our construction in non-compact 
case to obtain new matter couplings N = 2 supergravity. We con- 
struct new non-compact, non-symmetric and complete examples of 
quaternionic Kaehler manifolds with negative scalar curvature. 
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Refer also to citation(s) 17726, 18079, 18273, 18274, 18286, 
18303, 18329, 18330, 18393, 18399, 18400, 18406, 18451, 18456, 
18458, 18459, 18460, 18461, 18466, 18472, 18547, 18554, 18679, 
18697, 18915, 18917 


18514 (CONF-900122-9) The fragmentation of ?®Si. Craw- 
ford, H.J. (California Univ., Berkeley, CA (USA)); Engelage, J.; 
Guzik, T.G.; Mitchell, J.W.; Pitts, J.J.; Wefel, J.P.; Isbert, J.; Lind- 
strom, P.J.; Schimmerling, W.; Simon, M. Louisiana State Univ., 
Baton Rouge, LA (USA). [1990]. 4p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG05-84ER40147. From 21. in- 
ternational cosmic ray conference; Adalaide (Australia); 6-19 Jan 
1990. Order Number DE90006669. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The fragmentation of ?®Si in targets of C, CH2, Cu and Pb has 
been investigated at the Lawrence Berkeley Laboratory Bevalac. 
Total charge changing cross sections, o,,, for these targets and for 
H (CH2-C subtraction) were measured at 375, 550 and 1050 MeV/ 
nucleon. The results are compared to previous data, to model 
calculations and to values used in cosmic ray propagation calcula- 
tions. 10 refs., 3 figs. 


18515 (DOE/ER/40159-155) The structure of nuclei far 
from beta stability: Progress report for the period May 15, 
1987 to May 14 1990. Zganjar, E.F. Louisiana State Univ., Baton 
Rouge, LA (USA). Dept. of Physics and Astronomy. 1990. 44p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
84ER40159. Order Number DE90006693. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

This report discusses the following topics: shape coexistence, in- 
truder states, and EO transitions; the Ir isotopes; the Pt isotopes; 
the Au isotopes; the Hg isotopes; the TI isotopes; decay properties 
of 3b and ‘Tm; non-yrast levels structure of '5Nd via beta 
decay of '5Pm; decay of mass-separated '°’Eu and '”7Sm; struc- 
ture of 199-182Ce, 132,134Nd_ and 154Pm; decay of 1*7Cs to levels of 
odd-neutron 1*’Xe:; level structure of 1!®Te; conversion electron 
spectroscopy in ''®Xe and '2°Xe; signature of the shape coexis- 
tence in 7*Kr; identification of transitions in 7*Kr and search for 
large oblate; high spin states and multiple band structure in ®°Ge; 
high spin states in Ga and ®’Ga; electron spectroscopy; ion 
sources; and the on-line nuclear orientation facility. 


18516 (DOE/ER/40506-1) [Detector development and re- 
search in heavy-ion nuclear physics]: Annual progress report, 
April 1, 1989-March 31, 1990. Sanders, S.J.; Prosser, F.W. 
Kansas Univ., Lawrence, KS (USA). Dept. of Physics and Astron- 
omy. Jan 1990. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-89ER40506. Order Number DE90007172. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
During the period covered by this report, a substantial part of our 
program has involved studying the response of light nuclear sys- 
tems to increasing amounts of excitation energy and spin. This 
work divides into two main parts. In the first we are exploring the 
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nature of the fission process in light nuclear systems. This process 
is not only of interest because of the characteristic differences ob- 
served between the fission of light and heavier nuclear systems, 
but also because of the role fission plays in limiting the complete- 
fusion cross sections at higher energies understanding the limits to 
complete fusion constitutes the second major goal of this program. 
In particular, we have been exploring the systematics for the onset 
of processes involving incomplete momentum transfer in lighter nu- 
clear system. 


18517 (HMI-B-464, pp. 67) Fission in intermediate energy 
heavy ion reactions. Wilhelmy, J.B. (Los Alamos National Lab., 
NM (USA)); Begemann-Blaich, M.; Blaich, T.; Boissevain, J.; 
Fowler, M.M.; Gavron, A.; Jacak, B.; Lysaght, P.; Britt, H.C.; 
Fields, D.J. Hahn-Meitner-institut Berlin G.m.b.H. (Germany, F.R.). 
Feb 1989. (CONF-890491-: International conference on fifty years 
of research in nuclear fission, Berlin (Germany, F.R.), 3-7 Apr 
1989). In International conference on fifty years research in nuclear 
fission. Contributed papers. Order Number DE90749132. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

Published in summary form only. NEON 20 REACTIONS/quasi- 
fission, IRON 56 REACTIONS/quasi-fission; NIOBIUM 93 
REACTIONS/quasi-fission; QUASI-FISSION; FISSION FRAG- 
MENTS; FISSION YIELD; FINAL-STATE INTERACTIONS; 
COULOMB SCATTERING; GEV RANGE 01-10; MULTIPLICITY; 
INTERMEDIATE MASS NUCLEI; ANGULAR CORRELATION 


18518 (JINR-D—1 ,2-88-652) Relativistic nuclear physics and 
quantum chromodynamics: Proceedings of the 9. International 
seminar on high energy physics problems. Vol. 2. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. 336p. (CONF-8806225—: 
9. international seminar on high energy physics problems relativis- 
tic nuclear physics and quantum chromodynamics, Dubna (USSR), 
14-19 Jun 1988). Order Number DE90706024. Available from NTIS 
(US Sales Only), PC A15/MF A01 - OSTI; INIS. 
individual papers in these proceedings are indexed. 


18519 (JINR-D—1 ,2-88-652, pp. 138-146) Antiprotons, kaons 
and pions production in collision of relativistic nuclei with en- 
ergy of 3.65 GeV/nucleon. Berlev, A.l. (AN SSSR, Moscow 
(USSR). Inst. Yadernykh Issledovanij); Krasnov, V.A.; Kurepin, A.B. 
Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (in Rus- 
sian). (CONF-8806225-: 9. international seminar on high energy 
physics problems relativistic nuclear physics and quantum chromo- 
dynamics, Dubna (USSR), 14-19 Jun 1988). In Relativistic nuclear 
physics and quantum chromodynamics: Proceedings of the 9. 
International seminar on high energy physics problems. Vol. 2. Or- 
der Number DE90706024. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

Data on production of positive and negative pions, kaons, and 
antiprotons in collision of relativistic nuclei with the energy of 3.65 
GeV/nucleon are presented. Measurements are carried out on 
magnetic channel of Caspij installation of the Nuclear Research In- 
stitute of the USSR Academy of Science at deteron and carbon 
nuclei beams with carbon and lead targets. Cross sections of pion 
and kaon production are measured. Pions and kaons spectra are 
analyzed. The produced meson momentum in the 0.5-1.1 GeV/c 
energy range are analyzed. The production angle is 24%. Data on 
antiproton yield during collision of carbon and copper relativistic nu- 
clei are first obtained. The produced antiproton momentum is 0.8 
GeV/c, the production angle is 24 deg. Study of pion, kaon, an- 
tiproton production in collision of relativistic nuclei manifests a 
series of new effects, part of which is probably defined by quark- 
parton structure of nuclei at high energies. 23 refs.; 4 figs. 


18520 (JINR-D—1 ,2-88-652, pp. 217-227) Topological char- 
acteristics of °Si nucleus fragmentation at 45 A GeV/c 
momentum on photoemulsion nuclei. Ameeva, B.U. (AN Kaza- 
khskoj SSR, Alma-Ata (USSR). Inst. Fiziki Vysokikh Ehnergij); 
Andreeva, N.P.; Anzon, Z.V. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (in Russian). (CONF-8806225-: 9. interna- 
tional seminar on high energy physics problems relativistic nuclear 
physics and quantum chromodynamics, Dubna (USSR), 14-19 Jun 
1988). In Relativistic nuclear physics and quantum chromodynam- 
ics: Proceedings of the 9. International seminar on high energy 





physics problems. Vol. 2. Order Number DE90706024. Available 
from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 
Experimental data on fragmentation of @°Si nuclei with 4.5 A 
GeV/c momentum are presented, 2Si ion inelastic interactions with 
photoemulsion nuclei are studied. Characteristics of all charged 
particles emitted at ThetaleS deg angle to the beam direction are 
analyzed. 1980 events have been analyzed. Topological composi- 
tion of 28Si fragments, fragment multiplicity, diagrams of Si 
fragmentation on different groups of photoemulsion nuclei are pre- 
sented. Particular attention is paid to analysis of interaction of 
separate nucleons, that is of interest for cosmophysical problems. 
Probabilities of total splitting of '*C,22Ne,2®Si nuclei in nucleus- 
nuclear interactions at (4.1-4.5)xA GeV/c momentum for different 
photoemulsioncomponents (H,CNO,AgBr). 12 refs.; 7 figs.; 4 tabs. 


18521 (JINR-D—1 ,2-88-652, pp. 228-231) Analysis of spec- 
trum of total transverse energy in (p,d,alpha,c)+c interactions 
at 4.2 GeV/c. Mekhtiev, R.R.; Cheplakov, A.P. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (in Russian). (CONF- 
8806225-: 9. international seminar on high energy physics 
problems relativistic nuclear physics and quantum chromodynam- 
ics, Dubna (USSR), 14-19 Jun 1988). In Aelativistic nuclear 
physics and quantum chromodynamics: Proceedings of the 9. 
International seminar on high energy physics problems. Vol. 2. Or- 
der Number DE90706024. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

Spectra of total transverse energy of secondary charged parti- 
cles are studied in proton, deuterium, helium and carbon nuclei 
interaction with carbon nuclei and in carbon-tantalum collisions at 
4.2 A GeV/c. Experimental distributions over the total transverse 
energy for inelastic pC, CC and CC of multinucieon interactions 
are presented. A satisfactory agreement with cascade model is ob- 
served. The highest attained energy density estimations for CC 
multinucleon interactions is approx0.8 GeV/fm® and for CT, inter- 
actions approx1.6 GeV/tm®. In both cases it is below the expected 
threshold (more than 2 GeV) for phase transition in quark-gluon 
plasma state. 8 refs.; 3 figs.; 1 tab. 


18522 (JINR-D—1 ,2-88-652, pp. 232-238) Central interac 
tions of oxygen nuclei on emulsion heavy nuclei at energy 200 
GeV per nucleon. Tret’yakova, M.|. (AN SSSR, Moscow (USSR). 
Fizicheskij inst.). Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (In Russian). (CONF-8806225—: 9. international seminar on 
high energy physics problems relativistic nuclear physics and quan- 
tum chromodynamics, Dubna (USSR), 14-19 Jun 1988). In 
Relativistic nuclear physics and quantum chromodynamics: Pro- 
ceedings of the 9. Intemational seminar on high energy physics 
problems. Vol. 2. Order Number DE90706024. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Central interactions of '©O oxygen nuclei on Ag and Br pho- 
toemulsion heavy nuclei obtained during horizontal irradiation of 
photoemulsion layers are studied. Data on charged particle multi- 
plicity, angular characteristics of secondary relativistic particles of 
central intractions are presented. High density of prticles (60-75) in 
the central part, availability of substructures and high particle den- 
sity fluctuations on the basis of pseudorate is observed. Sum 
energy of newly produced particles for these events constitutes 0.7- 
0.75 from the primary one. It is supposed that these features are 
due to new fenomena in nucleus-nuclear interactions and, proba- 
bly, due to quark-gluon plasma production. 2 refs.; 6 figs.; 2 tabs. 


18523 (JINR-D—1 ,2-88-652, pp. 239-247) Momentum distri- 
butions of neutral pions in heavy ion reactions at the 
CERN-SPS. Loenert, H. (Muenster Univ. (Germany, F.R.)); Al 
brecht, R.; Bock, R. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1988. (CONF-8806225-—: 9. international seminar on high 
energy physics problems relativistic nuclear physics and quantum 
chromodynamics, Dubna (USSR), 14-19 Jun 1988). In Relativistic 
nuclear physics and quantum chromodynamics: Proceedings of the 
9. International seminar on high energy physics problems. Vol. 2. 
Order Number DE90706024. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

The reaction '©0+Au,'°O+C and p+Au have been investigated 
with the oxygen and proton beams of 60 and 200 A GeV in the 
CERN-SPS. The inclusive photon and pi® meson transverse 
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momentum distributions and inclusive cross sections for these re- 
actions are obtained. High accuracy of the identification of pi° in 
the invariant mass spectrum of gammagamma pairs is achieved in 
a lead glass detector. The ratio eta°/pi? of meson production is de- 
termined. A model of hydrodynamic expansion of a hot hadronic 
system is used. 29 refs.; 7 figs. 


18524 (JINR-D—1 ,2-88-652, pp. 208-216) Spectra of «> 
mesons and protons in central and peripheral collisions of 
p,'2C,Ne with nuclear emulsions at ~ 4,5 A GehV/c. Vokal, 
S.; Leskin, V.A.; Tolstov, K.D.; Shabratova, G.S. Joint Inst. for 
Nuclear Research, Dubna (USSR). 1988. (in Russian). (CONF- 
8806225-: 9. international seminar on high energy physics 
problems relativistic nuclear physics and quantum chromodynam- 
ics, Dubna (USSR), 14-19 Jun 1988). In Relativistic nuclear 
physics and quantum chromodynamics: Proceedings of the 9. 
International seminar on high energy physics problems. Vol. 2. Or- 
der Number DE90706024. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

Spectra of relativistic pi=-mesosns and protons from inelastic 
P,'2C,22Ne collisions with photoemulsions nuclei at = 4.5 A GeV/c 
is considered. A fireball model and proton thermalization are 
discussed. Spectra of proton-participants and += mesons are ap- 
proximated by Rayleigh distribution. 17 refs.; 1 fig.; 4 tabs. 


18525 (JINR-D—1 ,2-88-652, pp. 309-318) Study of low en- 
ergy antiproton interaction with nuclei using a self shunted 
streamer chamber in a magnetic field. Balestra, F. (Turin Univ. 
(Italy)); Bossolasco, S.; Bussa, M.R. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (CONF-8806225-: 9. international 
seminar on high energy physics problems relativistic nuclear 
physics and quantum chromodynamics, Dubna (USSR), 14-19 Jun 
1988). In Relativistic nuclear physics and quantum chromodynam- 
ics: Proceedings of the 9. International seminar on high energy 
physics problems. Vol. 2. Order Number DE90706024. Available 
from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

The results, obtained by the Streamer group, studying p-barNe 
annihilations at 200,300,600 MeV/c and also p-bar annihilation at 
nuciear emulsion (Ag,Br) at 300,400,500 MeV/c are given. The 
specific features of the experimental apparatus, the dynamic of low 
energy p-bar annihilation in nuclei, strange particle production in 
nuclear collisions are described. The problem of the penetration of 
antiproton inside a nucleus is discussed. The nature of peripheral 
and deep annihilation events is identified. 18 refs.; 8 figs.; 2 tabs. 


18526 (JINR-D—1 ,2-88-652, pp. 319-326) The rationale for 
RHIC in the contex of recent A+A data. Chasman, C. 
(Brookhaven National Lab., Upton, NY (USA)); Hansen, O.; Weg- 
ner, H.E. Joint Inst. for Nuclear Research, Dubna (USSR). 1988. 
(CONF-8806225—: 9. international seminar on high energy physics 
problems relativistic nuclear physics and quantum chromodynam- 
ics, Dubna (USSR), 14-19 Jun 1988). In Relativistic nuclear 
physics and quantum chromodynamics: Proceedings of the 9. 
International seminar on high energy physics problems. Vol. 2. Or- 
der Number DE90706024. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

The data on A+A collisions at the Brookhaven and at the CERN- 
SPS are presented. The experiments has been carried out on 
Au,Al,Pb and mylar with the @8Si at 14.5 GeV/c per nucleon and 
with '©O at 200 GeV/c per nucleon correspondingly. The few com- 
ments on measured nuclear stopping results energy densities and 
on slopes of hadronic P; spectra are made. 18 refs.; 2 figs.; 1 tab. 


18527 (ORNL/FTR-3516) [Heavy ion inelastic scattering}. 
Gross, E.E. Oak Ridge National Lab., TN (USA). 9 Jan 1990. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO05- 
840R21400. Order Number DE90006325. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The traveler attended the XIIl Symposium on Nuclear Physics at 
Oaxtepec, Mexico, January 3-6, 1990, and presented an invited 
talk on “Heavy lon Inelastic Scattering With a 4x +-Ray Detector. ” 
A brief account of some results presented at the Symposium is 
given. 


18528 (ORNL/FTR-3517) Thirteenth Symposium on Nu- 
clear Physics at Oaxtepec, Mexico: Foreign trip report, 
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January 2-13, 1990. Gomez del Campo, J. Oak Ridge National 
Lab., TN (USA). 29 Jan 1990. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. Order Number 
DE90006561. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The traveler attended the “XiIl Symposium on Nuclear Physics” 
at Oaxtepec, Mexico. The series of symposia was started by M. 
Moshinsky and his group from the Instituto de Fisica of the Na- 
tional University of Mexico and has been continued successfully for 
13 years. This year the organizers were all young physicists from 
the Instituto de Fisica, and they managed to put together an inter- 
esting program of 18 invited talks covering current issues of 
Nuclear Physics. About 40 scientists attended, of which 13 were 
graduate students. Following the meeting the traveler visited the In- 
stituto de Fisica (IFUNAM) to work on the analysis of experiments 
staried last year at HHIRF at ORNL. One of these is 5®Ni + 27Al 
eiastic scattering done in collaboration with M. Brandan. We 
worked on the implementation of the ORNL Physics Division scan- 
ning programs, and they are now successfully running on the VAX 
computer at IFUNAM. Another experiment on which we worked 
was the sub-Coulomb fusion of 5°Ni, “Ni + ®°Zr done in collabora- 
tion with M. E. Ortiz and A. Dacal. The traveler gave invited 
seminars at IFUNAM on channeling experiments and at ININ Tan- 
dem Laboratory on statistical model calculations. Discussions were 
held with several members of IFUNAM, including the director, to 
plan for future collaborations. 


18529 Continuum regularization of gauge theory with 
fermions. Chan, H.S. Thesis (Ph. D.). 93p. Univ. of California, 
Berkely, CA (US) (1987). Available from University Microfilms, PO 
Box 1764, Ann Arbor, Mi 48106, Order No.87-26,161. 

The continuum regularization program is discussed in the case 
of d-dimensional gauge theory coupled to fermions in an arbitrary 
representation. Two physically equivaleritt formulations are given. 
First, a Grassmann formulation is presented, which is based on the 
two-noise Langevin equations of Sakita, Ishikawa and Alfaro and 
Gavela. Second, a non-Grassmann formulation is obtained by reg- 
ularized integration of the matter fields within the regularized 
Grassmann system. Explicit perturbation expansions are studied in 
both formulations, and considerable simplification is found in the in- 
tegrated non-Grassmann formalism. 


18530 Gauge-invariant field theory of the Ramond string. 
Yamron, J.P. Thesis (Ph. D.). 68p. Univ. of California, Berkeley, 
CA (US) (1987). Available from University Microfilms, PO Box 
1764, Ann Arbor, M! 48106, Order No.87-26,412. 

Over the past two years bosonic string field theory has become 
fairly well understood. By defining a string functional ® that de- 
pends on the first-quantized ghosts, one is lead to a field equation 
Q ® = 0 (based on the BRST physical state condition) and an ac- 
tion : ® Q ©. In this paper, after reviewing the bosonic case, this 
procedure is applied to the Ramond string. A new feature of the 
first-quantized Ramond theory is the presence of commuting ghost 
zero modes that cause an infinite degeneracy in the BRST ground 
state. Once a suitable inner product is defined in this sector, it is 
found that the canonical action above cannot work, but a modified 
version I ®GQ¢e is gauge-invariant and yields the correct equa- 
tions of motion for a carefully chosen operator G. This form is then 
compared to a Ramond action found by Witten, which has similar 
features but is defined using bosonized ghosts. A possible map- 
ping between the two formalisms is suggested. 


18531 The boson expansion theory as the nuclear structure 
theory for the heavy nuclei. Kim, H.B. Thesis (Ph. D.). 136p. 
Univ. of Texas, Austin, TX (US) (1987). Available from University 
Microfilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.87- 
28,589. 

Sometime sago, Kishimoto and Tamura developed a formalism 
of boson expansion theory (BET), and then Weeks and Tamura 
showed that it fitted many experimental data of collective nuciei. 
This formalism has recently been simplified significantly be Pedroc- 
chi, Jamaluddin and Tamura. The new and old theories are very 
closely related but are not exactly the same. It has thus been de- 
sired to see whether the new theory can also fit data, and to show 
that it indeed works well constitutes a major part of this thesis. It is 
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in fact seen that a number of data of Sm, Os and Pt isotopes are 
explained nicely. Since the new form of the theory is rather simple, 
it permits us to take into account easily the effects of noncollective 
states to the behavior of collective states. This thesis shows that 
are remarkably improved fit to data of magnetic moments of SM 
isotopes is achieved in this way. The thesis discusses one addi- 
tional subject. It is a result of an effort made to improve the BET 
by removing as much as possible the error due to the use of the 
BCS theory. This was done by applying a method developed by Li 
to the Dyson form of BET. A way to develop this work further is 
suggested. 


18532 Observation of a resonance at 2.36 GeV/c? in 400 
GeV/c pN interactions. Woosley, J.K. Thesis (Ph. D.). 124p. Van- 
derbilt Univ., Nashville, TN (US) (1987). Available from University 
Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order No.87- 
25,927. 

The purpose of this dissertation is to present evidence for a 
resonance in an analysis of data obtained by Fermi National Accel- 
erator Laboratory (FNAL) experiment E623. This experiment was 
performed in the FNAL Multiparticle Spectrometer (MPS) utilizing a 
400 GeV/c proton beam on a nuclear target. The MPS for E623 in- 
cluded a hardware trigger designed to enhance the inclusive 
K*K—K*K~ sample, with low K*K~ mass to enhance the detection 
of pairs of @ mesons observed through the @ — K*K~ decay. This 
resonance was observed in the inclusive K*K~K*K~ x*2~ subset 
of the E623 data, comprising 94,786 triggered events. The 
K*K~2*2— spectrum in these events displayed evidence of reso- 
nance production at a mass of 2.363 + 0.005 GeV/c*, with a 
measured width of 0.040 + 0.015 GeV/c*. An excess of 
1291 _33g*°® entries over a smooth background was observed. 
This excess is correlated with high associated particle multiplicity 
and with high transverse momentum relative to the beam. The ad- 
ditional K*K~ pair in the event produces an associated ¢ in 293 + 
279 entries. With the ¢K*K~2*x- acceptance of (3.3 + 0.04) x 
10-*, the cross-section of this subset of the observed resonance is 
o(X(2.36)) - BR(X — K*K~2*x-) = 1.77 + 1/70 yb. No sub- 
strates are observed to occur in the K*K~ 2*7~—; thus, the parity of 
the states is (—1)’. 


18533 Statistical nuclear spectroscopy: New methods and 
applications. Smith, J.F. Thesis (Ph. D.). 134p. Univ. of Rochester, 
Rochester, NY (US) (1987). Available from University Microfilms, 
PO Box 1764, Ann Arbor, Mi 48106, Order No.88-03,330. 

This thesis develops a new theory of state densities for interact- 
ing article (IP) systems of nucleons. This is a general theory, 
based on central limit theorems and unitary group decomposition of 
the microscopic Hamiltonian. The density appears in terms of con- 
volutions of noninteracting particles (NIP) densities with easily 
calculable interaction functions given explicitly in terms of Hamilton- 
ian matrix elements. This allows for easy incorporation of 
interaction information and yields simple expressions that are much 
more compact than any previous spectral averaging theory of state 
densities. The convolution form for the state density is shown to 
extend to the expectation of one-body and two-body operators, this 
having immediate application to the calculation of occupancies and 
spin cut-off factors. A compact method of calculating the state 
density is developed (and, for NIP, is compared to the exact proce- 
dure) with excellent results thus allowing extension of statistical 
spectroscopy to indefinitely large spaces. By using the new NIP 
plus convolution results ab initio calculations of fixed-J level densi- 
ties in the resonance region have been done with very high 
accuracy for 37 nuclei. The associated interaction strengths for 
sample nuclei are given. Tables of state density parameters (for a 
two parameter form) calculated by fitting to statistical spectroscopic 
results as well as the parameters for reproducing the energy de- 
pendence of the spin-cut-off factor (also exhibiting excellent 
agreement with experiment) are given. Level density and transition 
strength (also a convolution form) results are used in a time- 
reversal-symmetry-breaking study. 


18534 Anomalies in gauge theories. Hwang, D.S. Thesis (Ph. 
D.). 112p. Univ. of California, Berkeley, CA (US) (1987). Available 
from University Microfilms, PO Box 1764, Ann Arbor, Mi 48106, 
Order No.87-26,239. 





This thesis consists of various topics of anomalies in two dimen- 
sions. Firstly, we study the gauge anomaly. We obtain the solution 
of the anomaly equation (the Wess-Zumino term) with only gauge 
fields, without auxiliary fields. We show, up to the second non- 
trivial order, that this solution agrees with the result of Feynman 
diagram calculation. By studying the intimate relation between the 
anomaly and the Schwinger term, we find a method of obtaining 
the anomaly of D,,J” (chiral current) from the Schwinger terms of 
the equal time commutation relations. Through this procedure we 
can also understand easily the difficulties in quantizing anomalous 
gauge theories. By studying the Schwinger model, we show that 
the point-splitting method disagrees with the loop-diagram method 
by the sign and by the factor 1/2 for the anomaly of 8,Js5“ and for 
the Schwinger term of [Js°(x), J°(y)Jetc respectively. Secondly, we 
study the gravitational anomaly. We calculate Feynman diagrams 
to get an effective action, and show, up to the second non-trivial 
order, that this effective action is in agreement with the anomaly 
obtained by the differential geometric method. Thirdly, we study the 
supersymmetry anomaly. We obtain a supersymmsiric extension of 
the gauge anomaly, and find that this is the origin of a supersym- 
metry anomaly in the Wess-Zumino gauge. We obtain an effective 
action whose variations give rise to the gauge and supersymmetry 
anomalies in the Wess-Zumino gauge. We also find a supermulti- 
plet which contains 8,J5“ and 6,J" as components, and a 
corresponding anomaly superfield. We confirm this anomaly super- 
field by diagram calculations. 


18535  Litetimes of D mesons produced in pp interactions at 
800 GeV. Canough, G.E. Thesis (Ph. D.). 243p. Univ. of Notre 
Dame, Notre Dame, IN (US) (1987). Available from University Mi- 
crofilms, PO Box 1764, Ann Arbor, Mi 48106, Order No.87-26,764. 
Herein lie results trom FNAL E743, an experiment run at Fermi- 
lab using an 800 GeV (center of mass energy of 38.8 GeV) proton 
beam on a hydrogen target, a bubble chamber. The purpose of the 
experiment was to study the production and decay characteristics 
of particles containing the heavy quark, ¢ (charm). Published re- 
sults so far are for the inclusive cross section for charm production 
and the multiplicity of charged particles from intersections. This pa- 
per gives further results, namely on the lifetimes for the D+ and DO 
mesons. The mean proper lives for these are: + (D+,D—) = 0.95 + 
20% picoseconds; 7 (DO, anti DO) = 0.38 + 40% picoseconds. 


18536 Tests for parity and charge conjugation-parity sym- 
metries of particles by sequential decay modes. Dell’Aquila, 
J.R. Thesis (Ph. D.). 205p. State Univ. of New York, Albany, NY 
(US) (1987). Available from University Microfilms, PO Box 1764, 
Ann Arbor, MI 48106, Order No.87-27,353. 

We first review the standard model, the symmetries P, C, T, and 
CP, and the history of parity/signature tests. We proceed to obtain 
the decay correlation function |(6,, 62, ¢) and its integrated distri- 
butions for sequential decays X — V,V2, where each V is a vector 
boson, and at least one of these vector bosons decay to final state 
pairs containing fermions of spin 1/2, specifically, leptons and 
quarks. We make fundamental symmetry determinations of the P 
or CP eigen-values of X from the decay modes JJ, YY, Z°Z° and 
W*W-, OJ, JY, @Z°UZ°, gZ°, and gg, where g = gluon jet. This 
includes tests to distinguish between a spin 0 technipion and an el- 
ementary Higgs boson. These symmetry determinations require an 
accurate measurement of the coefficient of cos2¢ in the azimuthal 
distribution for decay modes J, JJ, Y Y, ®Z°, JZ°, Z°Z°, W*W- 
where the vector bosons other than ® decay into l,lz and/or qzqp. 
Simple tests for CP or P violation by sequential decays are given 
next. 
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Refer also to citation(s) 18267, 18398, 18401, 18534, 18543, 18998 


18537 Determination of spatial distribution of radionuclides 
in absorbing media. Choudhary, M.S. Thesis (Ph. D.). 271p. 
Univ. of Surrey, Guildford (GB) (1987). Available from UMI, Disser- 
tation Information Services, 300 North Zeeb Road, Ann Arbor, MI 
48106 BRDX-80,041. 
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Determination of the spatial distribution and quantification of 
concentration of pure beta- and photo-emitting radionuclides in ab- 
sorbing media by external measurements is the subject of this 
study. Measurements of radiation and the operation of radiation 
detectors are based on the radiation interactions with matter and 
the theory governing these interactions has been discussed. 
Various techniques for localizing pure beta- and photon-emitting ra- 
dionuclides situated inside attenuating media have been suggested 
on a theoretical basis, and have been experimentally shown to 
work successfully. Most of the work is on single photon emission 
computed tomography (SPECT). The theory of mathematical re- 
construction of a two-dimensional distribution form its projections is 
discussed and reconstruction techniques and their relative merits 
and demerits have been reviewed. 
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18538 (INS—781) On the production of the lightest hyper- 
nucleus ; ambda?H in high energy heavy-ion collisions. Zofka, J. 
(Ceskosiovenska Akademie Ved, Rez (Czechoslovakia). Ustav 
Jaderne Fyziky); Wakai, M.; Sano, M.; Bando, H. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Oct 1989. 14p. Order 
Number DES90750029. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The production of the lightest and extremely weak-bound hyper- 
nucleus Lambda’H in high-energy heavy-ion collisions is studied for 
two different mechanisms; (1) coalescence of deutron-fragment 
from peripheral collisions and Lambda-hyperon, and (2) coales- 
cence of Lambda, neutron and proton all from central collisions. 
The respective cross sections are found comparable but with dis- 
tinct rapidity distributions. (author). 


18539 (JINR-D—1 ,2-88-652, pp. 93-101) Physics with polar- 
ization degrees of freedom at the new electron stretcher 
accelerator ELSA in Bonn. Meyer, W. (Bonn Univ. (Germany, 
F.R.). Physikalisches Inst.). Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (CONF-8806225—: 9. international seminar 
on high energy physics problems relativistic nuclear physics and 
quantum chromodynamics, Dubna (USSR), 14-19 Jun 1988). In 
Relativistic nuclear physics and quantum chromodynamics: Pro- 
ceedings of the 9. International seminar on high energy physics 
problems. Vol. 2. Order Number DE90706024. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Deuteron photodisintegration at the 500 MeV is discussed. Lat- 
est results for the target asymmetry measurement from polarized 
deuteron targets are presented. At the new stretcher accelerator 
ELSA in Bonn significant improvement of the experimental situation 
for gamma-induced reactions is expected by the use of highly po- 
larized targets in combination with a polarized tagged photon beam 
(Phoenics-experiment). Elastic electron scattering from a tensorpo- 
larized ND 3 taget was performed and the measurement of the 
electric neutron form factor using a polarized electron beam and a 
polarized ND3 target is in preparation. 32 refs.; 6 figs.; 1 tab. 


18540 (JINR-D—1,2-88-652, pp. 102-114) Electromagnetic 
structure of few-body systems. Kovalski, S. (Massachusetts inst. 
of Tech., Cambridge, MA (USA). Crystal Physics Lab.). Joint Inst. 
for Nuclear Research, Dubna (USSR). 1988. (CONF-8806225-: 9. 
international seminar on high energy physics problems relativistic 
nuclear physics and quantum chromodynamics, Dubna (USSR), 
14-19 Jun 1988). In Relativistic nuclear physics and quantum chro- 
modynamics: Proceedings of the 9. International seminar on high 
energy physics problems. Vol. 2. Order Number DE90706024. 
Available from NTIS (US Sales Only), PC A15/MF A01 - OSTI; 
INIS. 

Some of the most recent results on the study on electromagnetic 
properties of a new-nucleon systems are reported. These data are 
compared with the best available model descriptions. Experimental 
objectives have been to quantify non-nucleonic degrees of freedom 
and to isolate reaction mechanisms. 25 refs.; 9 figs. 
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18541 (JINR-D—1 ,2-88-652, pp. 115-127) Few-body systems 
at intermediate energies. Laget, J.M. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (CONF-8806225-: 9. international 
seminar on high energy physics problems relativistic nuclear 
physics and quantum chromodynamics, Dubna (USSR), 14-19 Jun 
1988). In Relativistic nuclear physics and quantum chromodynam- 
ics: Proceedings of the 9. International seminar on high energy 
physics problems. Vol. 2. Order Number DE90706024. Available 
from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

A good understanding of intermediate energy reactions induced 
in the few-body systems in terms of complex combinations of ele- 
mentary processes. These processes can be independently singled 
out and checked by a suitable choice of the kinematics and the 
probe have been reached. High momentum components of the 
wave functions of the few-body system is determined. The analysis 
of the pd capture reactions is performed. Three-body forces are 
searched. The short-range correlations are studied. 34 refs.; 12 
figs. 


18542 (JINR-D—1 ,2-88-652, pp. 172-176) Observation of rel- 
ativistic “H hypernuclei in interaction of “He (18 GeV/c) with 
light nuclei. Avramenko, S.A. (and others); Abdurakhimov, A.U.; 
Aksinenko, V.D. Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (in Russian). (CONF-8806225-: 9. international seminar on 
high energy physics problems relativistic nuclear physics and quan- 
tum chromodynamics, Dubna (USSR), 14-19 Jun 1988). In 
Relativistic nuclear physics and quantum chromodynamics: Pro- 
ceedings of the 9. International seminar on high energy physics 
problems. Vol. 2. Order Number DE90706024. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

An experiment on studying production and decay of relativistic 
hydrogen hypernuclei at “He nuclei extracted beam with 186 GeV/ 
¢ energy at CHz target is carried out. The “H hypernuclei lifetime 
measured in experiment is (2.2+0.5)-(2.2-0.4)x10—"s, that slightly 
exceeds averaged with respect to the earlier experiments values 
1.6x10—'°s and noticeably differs from results of theoretical calcu- 
lations of other authors (1.3x10—'°s). 14 refs. 


18543 (JINR-D—1 ,2-88-652, pp. 297-308) Antiproton interac- 
tions with light nuclei at LEAR energies. Batusov, Yu.A. (and 
others); Bunyatov, S.A.; Falomkin, |.V. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (CONF-8806225—: 9. international 
seminar on high energy physics problems relativistic nuclear 
physics and quantum chromodynamics, Dubna (USSR), 14-19 Jun 
1988). In Relativistic nuclear physics and quantum chromodynam- 
ics: Proceedings of the 9. International seminar on high energy 
physics problems. Vol. 2. Order Number DE90706024. Available 
from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

The elastic and inelastic scattering of antiprotons on “He was 
measured at 600 MeV/c. It was found a strong suppression of the 
“He break-up reactions. The cross sections of antiproton annihila- 
tion on bound protons and neutrons were reconstructed at 0-600 
MeV/c interval. There is no large difference in the branching ratios 
for annihilation of the stopped antiprotons on the free or bound nu- 
cleons. It was found that for the stopped antiprotons ratio between 
annihilation probabilities on neutron and proton bounded in “He is 
nearly twice as small as for annihilation in deuterium. In indicates 
on the strong isospin dependence ofN-barN-amplitude in the P- 
and/or D-states, which seems to be not explainable in the ordinary 
potential models of the N-barN interactions which neglected isospin 
dependence of the annihilation potential. 37 refs.; 7 figs.; 3 tabs. 


18544 Singlet deuteron production in the deuteron-alpha 
breakup reaction at 7 MeV. Gaiser, N.O. Thesis (Ph. D.). 136p. 
Univ. of Notre Dame, Notre Dame, IN (US) (1987). Available from 
University Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order 
No.87-26,765. 

The cross section and one tensor analyzing power have been 
measured in kinematically-complete geometry for the breakup of 
deuterons on alpha particles at 7 Mev bombarding energy. Kine- 
matic conditions were chosen to observe production of the 
isospin-violating single deuteron, d*, state. Comparisons with two 
three-body calculations were made to investigate treatment of 
Coulomb effects in the calculations. One treats Coulomb effects 
only as a final-state-interaction factor, while the second incorpo- 
rates these effects in an approximate way into the three-body 
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calculation. The latter calculation appears to reproduce the mea- 
sured results better than the former. There is convincing evidence 
for significant singlet deuteron production in the breakup reaction 
at low energy. An improvement in the manner in which the 
Coulomb interaction is treated in the three-body calculations is 
needed to provide good quantitative agreement with experiment. 
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18545 (DOE/ER/40147-8) Nuclear interactions of high en- 
ergy heavy ions and applications in astrophysics: Technical 
progress report, 1 April 1989-31 March 1990. Wefel, J.P.; 
Guzik, T.G. Louisiana State Univ., Baton Rouge, LA (USA). Dept. 
of Physics and Astronomy. 22 Dec 1989. 20p. Sponsored by U.S. 
DOE Energy Research; National Aeronautics and Space Adminis- 
tration. DOE Contract FGO05-84ER40147. Order Number 
DE90006691. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

We have substantially completed the calibration and pertor- 
mance evaluation for the drift chamber trajectory subsystem, have 
finished the calibration of the solid state detector PSD’s, and have 
obtained preliminary mass resolution for the fragments of Silicon in 
the solid state detector telescope. New processing software has 
been written for the Oxygen and the Silicon datasets, and repro- 
cessing (Oxygen)/initial processing (Silicon) will be undertaken in 
the next few months. The analysis of the energy dependence of 
the widths of the longitudinal momentum distributions has been re- 
done with a different analysis technique, confirming the previous 
results and adding confidence to the conclusions. The total charge 
changing cross sections for silicon have also undergone a reanaly- 
sis and detailed comparison to different ‘modeis’. The drift tube 
calibrations were finalized and significant progress was made in 
understanding the HISS drift chamber calibration and operation 
during the run. New drift chamber analysis software is nearly com- 
plete and will be checked in an initial data processing pass in the 
next several months. Preliminary time-of-flight wall beam calibra- 
tions show charge resolution below 0.1 units and time resolution of 
90 pico-seconds (Neon) and 127 pico-seconds (Helium). These will 
improve when the full time-of-flight subsystem calibration is per- 
formed, the next task following the completion of the drift chamber 
calibratior/software development. 29 refs., 8 figs. 


18546 (KIY|-88-44) The methods and codes of calculations 
of cross-sections of direct and statistic processes in inclusive 
heavy ion reactions. Ponkratenko, O.A.; Rudchik, A.T. AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issledovanilj. 
1988. 22p. (in Russian). Order Number DE90613532. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The calculations of contributions of direct and statistic one-step 
and cascade processes in inclusive spectra of products of heavy 
ion reactions were discussed. The codes LYBID (the compound 
model calculation of double differential cross-sections and angular 
cross-section distributions) SERBER (the Serber model calculation 
of double differential cross-section of two- and three-body direct 
processes), EVRESD (the calculation of double differential cross- 
sections of evaporative residue formation in cascade statistic 
processes) are described. There are the results of analysis of 
®Be('2C, alpha)®Be('*C,Li) reactions at E ('*C) 65 MeV and 
12C('4N,7°Be) at E('*N)=150 MeV on the basis of mentioned mod- 
els. 27 refs.; 3 figs. 


18547  Polarized-proton-induced exclusive pion production 
on 'B and °Be for incident energies trom 200 to 260 MeV. 
Ziegler, W.A. Thesis (Ph. D.). vp.Univ. of British Columbia, Vancou- 
ver (CA) (1986). Available from National Library of Canada, Ottawa. 

Two sets of experiments for studying polarized proton induced 
exclusive pion production were performed at TRIUMF. The angular 
distributions of both the differential cross-sections and analyzing 
powers are presented for: '°Be(p,7*)'"By. o12mev *Be(p,x*)' 


Begs. 3.37mev, and *Be(p,x*)'°C. . 3 s4mev for incident proton en- 
ergies between 200 and 260 MeV. The results indicate a number 
of new trends in pion production. The preference for populating 
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high-spin final states (at least in these reactions) seems to be pri- 
marily a spin statistical weighting effect. The dependence of the 
shape of the angular distributions on incident proton energy is 
linked with the quantum numbers of the final state nucleus. Transi- 
tions to a final state that can be described as single-particle have a 
strong and similar energy dependence. In contrast transitions to 
the other states, those that cannot be described as having a 
single-particle nature show a weak energy dependence. The 
diffractive forward angle peaking which is common to most pion 
production differential cross-section distributions was found to have 
exponential slopes consistent with production radii of the single nu- 
cleon size rather than that of the nucleus. Finally, the results are 
compared to predictions of current theoretical models of pion pro- 
duction. Failures of these models are discussed and suggestions 
for improvements offered. 


18548 Nucleon-induced reactions on p-shell nuclei. Wang, 
D.W.D. Thesis (Ph. D.). 203p. Ohio Univ., Athens, OH (US) (1987). 
Available from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.87-27,886. 

Differential cross sections for the nucleon induced reactions from 
p-shell nuclei ®Li, 7Li, **C, 15C and '*C have been measured. The 
®Li (n,p) reactions was measured at 26 MeV. The ®Li, 7Li(p,p’) 
reactions were measured at 200 MeV. The '*C, 19C, '4C(p,n) re- 
actions were measured at 160 MeV. All the present data were 
analyzed in terms of distorted wave Born approximation (DWBA). 
The spin-isospin dependent effective interaction, J-,, was obtained 
from the 0° differential cross section of ®Li(n,p)®He(g.s.) transition. 
This value was compared with the spin-isospin dependent compo- 
nent of G-matrix effective interaction. From the present data on 
12, 13C, '4C(p.n) reactions, we obtained the values J,, and the 
spin independent isospin dependent effective interaction, J,. These 
values were compared with the t-matrix effective interaction at 175 
MeV. We also obtained the reduced transition matrix elements 
B(GT) and B(F), which were compared with the values from shell 
model calculation. The data from °Li, ’Li(p,p’) reactions were com- 
pared with the Li, ’Li(p,n) reactions. The values J, and J, were 
obtained from these data and were compared with the t-matrix ef- 
fective interaction at 210 MeV. The contributions from different 
components of the effective interaction were discussed. An energy 
dependence of the values J., was presented. 
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18549 (DOE/ER/40353-3) Protron resonance spectroscopy: 
Progress report, February 1, 1989-January 31, 1990. Shriner, 
J.F. Jr. Tennessee Technological Univ., Cookeville, TN (USA). 
Dept. of Physics. Jan 1990. 24p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG05-87ER40353. Order Number 
DES90006690. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

This paper discusses the following topics: fluctuation properties 
of energy levels in 2°Al; fluctuation properties of low-lying nuclear 
states; energy levels in °°P; entrance channel correlations in 4°Ca; 
and entrance channel correlations in 78Si. 


18550 (INIS-BR-1794) Identification of mechanisms in 
heavy ion reactions by measurement of angular correlations. 
Carlin Filho, N. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. 1987. 
177p. (In Portuguese). Order Number DE90613534. Available from 
NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

The identification of reaction mechanisms in light heavy-ion colli- 
sions has been performed within the framework of the three body 
kinematics, by means of angular correlation measurements. The 
160427Al, 1640+428Si and 1°B+?7Al reactions were investigated at 
Laboratory bombarding energies of 64 MeV, 64 and 48 MeV, 
respectively. Contributions of transfer-reemission and projectile se- 
quential decay mechanisms were identified by the analysis of the 
relative kinetic energy of the final state components, excitation en- 
ergies of the system at the intermediate stages, and also by 
means of fits to theoretical predictions for the angular correlations. 
(author). 


18551 (JINR-D—1 ,2-88-652, pp. 196-207) Study on nucleus- 
target fragmentation in interaction of '*C and “He nuclei at 
energy of 3.6 GeV/nucleon with nuclei. Ad’yasevich, B.P. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR). Inst. Atomnoj Ehnergii); Antonenko, V.G.; 
Vasiil'ev, M.A. Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (In Russian). (CONF-8806225—: 9. international seminar on 
high energy physics problems relativistic nuclear physics and quan- 
tum chromodynamics, Dubna (USSR), 14-19 Jun 1988). In 
Relativistic nuclear physics and quantum chromodynamics: Pro- 
ceedings of the 9. International seminar on high energy physics 
problems. Vol. 2. Order Number DE90706024. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Mechanism of nucleus-nuclear interactions of '*C with Pb and Al 
nuclei and +H with Pb nuclei at the energy of 3.6 GeV/nucleon is 
studied. Close and distant secondary proton correlations are ob- 
served. Correlation functions for 1*C+Pb and “He+Pb collisions are 
found. Parameters of slopes of proton pulse spectra and their de- 
pendence on secondary proton multiplicity are determined. 14 refs.; 
10 figs.; 4 tabs. 


18552 (LA-11697-T) Pion inelastic scattering from ™Ne. 
Burlein, M. (Pennsylvania Univ., Philadelphia, PA (USA). Dept. of 
Physics). Los Alamos National Lab., NM (USA). Dec 1989. 237p. 
Sponsored by U.S. DOE Energy Research; National Science Foun- 
dation; Robert A. Welch Foundation. Order Number DE90003613. 
Available from NTIS, PC A12/MF A01; OSTI; INIS. 

Angular distributions for ?°Ne(x*, «*’) were measured on the 
Energetic Pion Channel and Spectrometer (EPICS) at the Clinton 
P. Anderson Meson Physics Facility (LAMPF). Data were taken 
with both z* and «~ over an angular range of 12° to 90° for 
T,,=180 MeV and with x* from 15° to 90° for T,.=120 MeV. The 
data were analyzed using both the distorted-wave impulse approxi- 
mation (DWIA) and the coupled-channels impulse approximation 
(CCIA) with collective transition densities. In addition, microscopic 
transition densities were used in the DWIA analysis for states in 
the lowest rotational bands. The transitions to the 6.73-MeV 0* and 
several 1~ states, including the states at 5.79 MeV and 8.71 MeV, 
were studied using several models for the transition density. Strong 
evidence for the importance of two-step routes in pion inelastic 
scattering was seen in several angular distributions, including the 
5.79-MeV 1-, the first three 4* states, and the 8.78-MeV 6*. 100 
refs., 81 figs., 33 tabs. 
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18553 (HMI-B-464, pp. 89) Study on symmetric products in 
heavy-ion reaction of light mass system. Sueki, K. (Tokyo 
Metropolitan Univ. (Japan). Dept. of Chemistry); Nakahara, H.; 
Kohno, |. Hahn-Meitner-institut Berlin G.m.b.H. (Germany, F.R.). 
Feb 1989. (CONF-890491-—: International conference on fifty years 
of research in nuclear fission, Berlin (Germany, F.R.), 3-7 Apr 
1989). In International conference on fifty years research in nuclear 
fission. Contributed papers. Order Number DE90749132. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

Published in summary form only. CHROMIUM 50 TARGET/neon 
20 reactions; CHROMIUM 54 TARGET/neon 20 reactions; NEON 
20 REACTIONS/quasi-fission; IRON 54 TARGET/oxygen 16 reac- 
tions; OXYGEN 16 REACTIONS/quasi-fission; NICKEL 58 
TARGET/carbon 12 reactions; NICKEL 62 TARGET/carbon 12 
reactions; CARBON 12 REACTIONS/quasi-fission; ANGULAR DIS- 
TRIBUTION; KINETIC ENERGY; ENERGY SPECTRA; LIGHT 
NUCLEI; COMPOUND-NUCLEUS REACTIONS; COMPOUND NU- 
CLE!l; SELENIUM 70; SELENIUM 74; MEV RANGE 100-1000; 
FISSION FRAGMENTS; SPONTANEOUS FISSION; ROTATIONAL 
STATES; STATISTICAL MODELS; TRANSPORT THEORY; LIQUID 
DROP MODEL; MANY-NUCLEON TRANSFER REACTIONS; 
HAUSER-FESHBACH THEORY; DIFFUSION; CHARGE DISTRI- 
BUTION; NUCLEAR REACTION KINETICS; MEV RANGE 10-100; 
QUASI-FISSION 
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18554 (JINR-D—1,2-88-652, pp. 187-195) Study on the 
interaction of relativistic nuclei with copper targets in 2pi- 
geometry. Brandt, R. (Marburg Univ. (Germany, F.R.)); Gansauge, 
E.; Dersh, G. Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (In Russian). (CONF-8806225—: 9. international seminar on 
high energy physics problems relativistic nuclear physics and quan- 
tum chromodynamics, Dubna (USSR), 14-19 Jun 1988). In 
Relativistic nuclear physics and quantum chromodynamics: Pro- 
ceedings of the 9. International seminar on high energy physics 
problems. Vol. 2. Order Number DE90706024. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

A series of experiments on studying activity of sodium-24 iso- 
topes in the ring copper targets at the Odeg<Theta<90deg angles 
forming during collisions of 44 GeV carbon and 4 GeV helium 
nuclei with copper targets-generator is carried out. Activation radio- 
chemical off-line technique with germanium-lithium detectors on 
line is used. Results of precalculation of angular and energy char- 
acteristics of particles (p,n,pi*,pi°,pi-) and light nuclei (d,t,°He,*He 
and 5Li) produced in interaction of 44 GeV carbon-12 nuclei with 
the first target-generator are presented. Estimations of sodium-24 
isotope activity induced by particles and light nuclei in the ring tar- 
gets at Odeg<Theta<90deg angles are performed. Dubna variant 
of cascade model and a model of intranuclear interactions are 
used. 38 refs.; 3 figs.; 2 tabs. 


18555 De Haas-van Alphen effect in quenched platinum 
crystals. Boufelfel, A. Thesis (Ph. D.). 148p. Univ. of Arizona, Tuc- 
son, AZ (US) (1987). Available from University Microfilms, PO Box 
1764, Ann Arbor, MI 48106, Order No.87-26,844. 

The oscillatory de Haas-van Alphen (DHVA) magnetization has 
been studied in Pt crystals containing more than 100 ppm vacan- 
cies. Magnetic fields as high as 75 kG were used. The oscillations 
were observed at temperatures as low as 0.45 k, and found to be 
strongly attenuated by the vacancies in this concentration range. 
The emphasis of this work is on the measurement of this attenua- 
tion for the purpose of studying conduction electron scattering due 
to single vacancies. Dingle (scattering) temperatures due to vacan- 
cies are reported for four cyclotron orbits with the field in a (110) 
piane, along with a new measurements of the cyclotron effective 
mass (m* = 2.31 + 0.03) for the electron orbit 33° away from 
<100>. Vacancies were generated by quenching Pt single crystals 
from temperatures as high as 1730° C in air, using a technique 
which minimizes the induced strain. The vacancy contribution to 
the electron scattering rate was separated by measuring the Dingle 
temperature in both quenched and annealed specimens which had 
been subjected to the same quenching process. The results sug- 
gest that there is only a moderate variation in this scattering rate 
over the s-p-like electron sheet of the Fermi surface. 
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18556 (ANU-P—1038) Coulomb excitation of “Ce and 
™44Nd. Spear, R.H. (Australian National Univ., Canberra (Australia). 
Dept. of Nuclear Physics); Vermeer, W.J.; Gyapong, G.J.; Lim, 
C.S.; Burnett, S.M. Australian National Univ., Canberra (Australia). 
Dept. of Nuclear Physics. May 1989. 39p. Order Number 
DE90613542. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Subsequently published in Aust. J. Phys. (1989) v. 42(4) p. 345- 
363 


The N=84 nuclei '4*Ce and '4Nd have been Coulomb-excited 
using “He, '*C and '®O projectiles. Scattered particles were de- 
tected at a mean laboratory angle of 170.6 deg with an annular 
silicon surface-barrier detector. The static quadrupole moment of 
the 2,* state was determined for both nuclei. In addition, various 
electromagnetic transition probabilities involving the 22*, 23%, 3,— 
and 4,* states were measured. Taken in conjunction with previous 
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information, the results show that the properties of '4*Ce and 
144Nid are well described by the vibrational U(5) limit of IBM-2 and 
strongly support the proposition that the 2,* level in each nucleus 
is an essentially pure one d-boson mixed-symmetry state. 51 refs., 
9 figs., 9 tabs. 


18557 (HMI-B-464, pp. 79) Fission as a tool to measure 
the angular momentum associated with fusion and incomplete 
fusion. Crouzen, P.C.N. (Rijksuniversiteit Groningen (Netherlands). 
Kerntysisch Versneller Inst.); Leegte, H.; Reisdorf, W.; Schiff, J.; 
Siemssen, R.H.; Wilschut, H.W. Hahn-Meitner-institut Berlin 
G.m.b.H. (Germany, F.R.). Feb 1989. (CONF-890491-: Interna- 
tional conterence on fifty years of research in nuclear fission, Berlin 
(Germany, F.R.), 3-7 Apr 1989). In international conference on fifty 
years research in nuclear fission. Contributed papers. Order Num- 
ber DE90749132. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

Published in summary form only. NEODYMIUM 142 TARGET/ 
oxygen 16 reactions; NEODYMIUM 146 TARGET/oxygen 16 reac- 
tions; SAMARIUM 144 TARGET/oxygen 16 reactions; SAMARIUM 
154 TARGET/oxygen 16 reactions; OXYGEN 16 REACTIONS/ 
quasi-fission; ROTATIONAL STATES; HIGH SPIN STATES; SPIN; 
INTEGRAL CROSS SECTIONS; INCLUSIVE INTERACTIONS; 
COMPOUND-NUCLEUS REACTIONS; COMPOUND NUCLEI; 
MEV RANGE 100-1000; QUASI-FISSION; SPONTANEOUS 
FISSION; FISSION BARRIER; ENERGY DEPENDENCE; EXPERI- 
MENTAL DATA; ERBIUM 158; ERBIUM 162; YTTERBIUM 160; 
YTTERBIUM 170 


18558 (HMI-B-464, pp. 92) Shell effects on the characteris- 
tics of the products of the interaction of “Zn ions with tin 
nuclei. Lukyanov, S.M. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions); Penionzhkevich, Yu.E.; Sala- 
matin, V.S.; Chubaryan, G.G. Hahn-Meitner-institut Berlin G.m.b.H. 
(Germany, F.R.). Feb 1989. (CONF-890491-: International confer- 
ence on fifty years of research in nuclear fission, Berlin (Germany, 
F.R.), 3-7 Apr 1989). In International conference on fifty years re- 
search in nuclear fission. Contributed papers. Order Number 
DE90749132. Available from NTIS (US Sales Only), PC AO6/MF 
AO1. 

Published in summary form only. SILVER 107 TARGET/zince 64 
reactions; TIN 114 TARGET/zinc 64 reactions; LANTHANUM 139 
TARGET/zine 64 reactions; ZINC 64 REACTIONS/deep inelastic 
heavy ion reactions; ANGULAR DISTRIBUTION; KINETIC EN- 
ERGY; EXPERIMENTAL DATA; ENERGY SPECTRA; MASS 
SPECTRA; SHELL MODELS; SILVER 109 TARGET; INTERMEDI- 
ATE MASS NUCLEI; MEV RANGE 100-1000 


18559 (INS—769) Barium and xenon isotope yields in pho- 
topion reactions in cesium-133. Sakamoto, K. (Kanazawa Univ. 
(Japan). Faculty of Science); Hamajima, Y.; Soto, M. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Sep 1989. 48p. Order 
Number DE90749872. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The radiochemical yield measurements are reported of barium 
isotopes from '%Cs(gamma, pi-xn)'*?-*Ba for x=0, 2, 4, 5, 6, 7 
and 9 for bremsstrahlung maximum end-point energies 
(Eo)=30approx1050 MeV and of ‘Xe from ' Cs(gamma, 
pit)'*9™.2Xe for Ep=300approx1000 MeV. An emphasis was placed 
on Ba measurements around pion threshold and on runs for differ- 
ent target thickness to assess the interfering secondary 
particle-induced reactions. A clear evidence of the secondary reac- 
tions was found in a form of a shoulder of the yield curves in a 
range of E,<or approx.Q,)-, the Q value of 133Cs(gamma, pi~ xn) 
reaction, and used for the correction at Eo<or approx.Q,;- with 
aids of the reported measurements of the photoprotons from '*C 
and other complex nuclei and the cross sections of ('*°Cs+p) reac- 
tions. The yields corrected for the secondaries, sigmag(Eo), were 
unfolded into cross sections per photon of energy k, sigma(k). The 
characteristic features of sigmag(Eo) and/or sigma(k) are then dis- 
cussed in terms of Ep- and k-dependence and product mass 
(Ap=133-x), by comparing the present results with those currently 
obtained in our group. It was found that the present results of 
sigma(k) are grossly reproduced by a cascade-evaporation calcula- 
tion based on the PICA code by Gabriel and Alsmiller, only if the 





calculated ones are shifted in photon energy by k=30 MeV higher 
and the cutoff energy for neutron is chosen to be 1 MeV. (author). 


18560 High angular momentum structure in A~140 nuclei: 
149Nd, '41Pm. Guelmez, E. Thesis (Ph. D.). 166p. Yale Univ., New 
Haven, CT (US) (1986). Available from University Microfilms, PO 
Box 1764, Ann Arbor, Mi 48106, Order No.87-28,132. 

Recently a new region of deformation has been predicted for Z 
< 64, N < 82 nuclei. To further establish the high angular momen- 
tum structure in this region and to probe the onset of this 
deformation we have studied the gamma-ray deexcitation of states 
in 4°Nd and '4’Pm. The states in '4°Nd were populated via the 
126.128T@(18.16O 4n) reactions. Excitation functions for both reac- 
tions were measured over a beam energy range of 64-76 MeV and 
72-76 MeV, respectively, with 2 MeV increments. Gamma-ray an- 
gular distribution and gamma-gamma coincidence data were taken 
with a 76 MeV '©O beam and a 72 MeV '®O beam, respectively. 
From these data a level spectrum up to Ex, ~ 6.4 MeV and | = 17 
has been obtained. Above the 7~ and 10* isomers several new 
bands were found. Shell model calculations using a modified sur- 
face delta residual interaction were performed for '4°Nd. The 
gamma-ray deexcitation of states in '4'Pm was studied via the 
26Te('°F 4n gamma) reaction. Excitation function measurements 
were carried out over a beam energy range of 74-84 MeV. 
Gamma-ray angular distribution and gemmmn-ganene coincidence 
data were taken with 80 meV and 78 MeV ‘°F beams, respec- 
tively. A level spectrum up to Ex ~ 4.8 meV has been developed. 
The low-lying levels of '*’Pm can be interpreted as a valence pro- 
ton coupled to the core within a simple particle-core coupling 
model or the excitations of three valence particles, for example, a 
proton and two neutron holes. 
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18561 (ANU-P-1022) Configuration-dependent deforma- 
tions in 17'Re. Bark, R.A.; Dracoulis, G.D.; Stuchbery, A.E.; 
Byrne, A.P.; Baxter, A.M.; Riess, F.; Weng, P.K. Australian Na- 
tional Univ., Canberra (Australia). Dept. of Nuclear Physics. Apr 
1989. 51p. Order Number DE90613545. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

Accepted for publication in Nucl. Phys. 

The level scheme of 75'7'Regg has been studied using (heavy 
ion, xnyp) reactions. Rotational bands associated with the one- 
quasiproton Nilsson configurations 5/2* [402], 1/2* [411] and 9/2- 
[514] and the cross-shell orbitals from the hg;2 and i;3/2 protons 


(nominally 1/2—[541] and 1/2* [660]) have been identified. Less ex- 
tensive results for ‘Re have also been obtained. Differing 
(configuration-dependent) deformations are required to explain the 
frequencies and alignment gains in the neutron band-crossings. 
The relative differences are consistent with predicted deformation 
changes in the deformation-driving hg;2 and i,3/2 (proton) orbitals. 
Signature splitting in the 9/2- [514] and 5/2* [402] bands at low 
spin suggests some gamma-deformation. Competing in-band and 
out-of-band E2 decays in the region of the real crossing between 
the 1/2* [660] and 5/2* [402] bands are explained through particle- 
rotor band-mixing calculations with the ad-hoc inclusion of DeltaN=2 
mixing. limited agreement between observed one-quasiparticle en- 
ergies and predicted values underlines the limitation of currently 
accepted nuclear potentials in this region. Small alignment gains in 
the 5/2* [402] and 1/2* [411] bands, before the AlphaBeta neutron 
alignment can be related to the low-spin anomaly in '7*Os and ex- 
plained using 3- band mixing. The absence of a similar effect in 
the 9/2— [514] band is discussed. 39 refs., 13 figs., 7 tabs. 


18562 (ANU-P-—1023) Low-frequency band crossing in 
171Re; a deformed intruder interpretation. Bark, R.A.; Dracoulis, 
G.D.; Stuchbery, A.E.; Byrne, A.P.; Baxter, A.M.; Riess, F.; Weng, 
P.K. Australian National Univ., Canberra (Australia). Dept. of Nu- 
clear Physics. May 1989. 13p. Order Number DE90613546. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS. 
Accepted for publication in J. Phys., G. 
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The decay sequence based on the 5/2*[402] proton orbital has 
been identified in '7®e up to spin 41/2. An anomalous upbend in 
the alignment is observed below the expected backbend, a 
nomenon similar to that observed in the yrast sequence of '7*Os. 
The properties of the 5/2*[402] band can be understood in terms of 
two crossings, one at low spin with a band based on a deformed 
intruder configuration, the second at higher spin with a band com- 
posed of aligned i,3;2 neutrons. 18 refs., 3 figs., 1 tab. 


18563 (CONF-890902-24) Nuclear collectivity and complex 
alignment mechanisms in light tungsten and osmium nuclei. 
Johnson, N.R. Oak Ridge National Lab., TN (USA). 1989. 27p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From 198. American Chemical Society national 
meeting; Miami, FL (USA); 10-15 Sep 1989. Order Number 
DE90006627. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

During the past few years there have been significant advances 
in our understanding of nuclei excited into states of high angular 
momentum. The development of large multi-detector arrays for +--+ 
coincidence spectroscopy studies has propelled the amount of new 
experimental information available and this has been comple- 
mented by notable advances in the theoretical treatments of 
high-spin phenomena. To provide yet a more detailed understand- 
ing of the structure of these high-spin states and to provide a 
stringent test of these models, we have resorted to measurements 
of their dynamic electromagnetic multipole moments which are a 
direct reflection of the collective aspects of the nuclear wave func- 
tions. For the most part, these multipole moments are obtained by 
lifetime measurements utilizing Doppler-shift techniques. Let me 
stress that the great value of lifetime measurements is that they 
provide the transition matrix elements without the necessity to rely 
on nuclear models. 24 refs., 10 figs. 


18564 (HMI-B-464, pp. 6) Beta-delayed fission of preac 
tinide nuclei: Discovery and prospects. Lazarev, Yu.A. (Joint 
Inst. for Nuclear Research, Dubna (USSR)); Oganessian, Yu.Ts.; 
Shirokovsky, I.V.; Tretyakova, S.P.; Utyonkov, V.K. Hahn- 
Meitner-institut Berlin G.m.b.H. (Germany, F.R.). Feb 1989. 
(CONF-890491-: International conference on fifty years of re- 
search in nuclear fission, Berlin (Germany, F.R.), 3-7 Apr 1989). In 
International conference on fifty years research in nuclear fission. 
Contributed papers. Order Number DE90749132. Available from 
NTIS (US Sales Only), PC AO6/MF A01. 

Published in summary form only. NEUTRON-DEFICIENT ISO- 
TOPES/spontaneous fission; SPONTANEOUS FISSION/beta-pius 
decay; HALF-LIFE; ELECTRON CAPTURE DECAY; FISSION 
BARRIER; FISSION ISOMERS; BRANCHING RATIO; GROUND 
STATES; NUCLEAR STRUCTURE; ISOMERIC NUCLEI; THAL- 
LIUM ISOTOPES; MERCURY 180; BISMUTH 188; LEAD 188; 
GOLD 174; PLATINUM 174 


18565 (HMI-B—464, pp. 72) Gamma-ray multiplicity mee- 
surements for the determination of the initial 1-wave ranges 
for the normal and fast fission processes. Martina, V. (Caen 
Univ., 14 (France). Lab. de Physique Corpusculaire); Bizard, G.; 
Brou, R.; Laville, J.L.; Regimbart, R.; Steckmeyer, J.C.; Tamain, B.; 
El Masrib, Y.; Hanappe, F.; Duhamel, P. Hahn-Meitner-institut 
Berlin G.m.b.H. (Germany, F.R.). Feb 1989. (CONF-890491—: In- 
ternational conference on fifty years of research in nuclear fission, 
Berlin (Germany, F.R.), 3-7 Apr 1989). In International conference 
on fifty years research in nuclear fission. Contributed papers. Or- 
der Number DE90749132. Available from NTIS (US Sales Only), 
PC AO6/MF A01. 

Published in summary form only. HOLMIUM 165 TARGET/argon 
40 reactions; ARGON 40 REACTIONS/quasi-fission; RHENIUM 
187 TARGET/neon 20 reactions; NEON 20 REACTIONS/quasi- 
fission, EXPERIMENTAL DATA; MULTIPLICITY; PHOTONS; MEV 
RANGE 100-1000; FISSION FRAGMENTS; EXCITED STATES; 
DE-EXCITATION; TIME DEPENDENCE; COMPOUND-NUCLEUS 
REACTIONS; GAMMA CASCADES; SPIN; QUASI-FISSION 


18566 (HMI-B-464, pp. 82) Fission-spallation competition 
in the decay of '®'Re* compound nuclei. Hoffmann, S.M.A. 
(Manchester Univ. (UK). Dept. of Chemistry); Newton, G.W.A.; 
Robinson, V.J. Hahn-Meitner-institut Berlin G.m.b.H. (Germany, 
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F.R.). Feb 1989. (CONF-890491-: International conference on fifty 
years of research in nuclear fission, Berlin (Germany, F.R.), 3-7 
Apr 1989). In International conference on fifty years research in nu- 
clear fission. Contributed papers. Order Number DE90749132. 
Available from NTIS (US Sales Only), PC AO6/MF A01. 

Published in summary form only. HOLMIUM 165 TARGET/ 
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805The detailed study of few-body systems provides one of the 
most precise tools for studying the dynamics of nuclei. We have in- 
vestigated the physical and mathematical consequences of using 
different interactions which fit the same two-body data in three- 
body models. In addition, new methods for coupling multiquark 
states such that the resulting state has the correct permutation 
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Berlin (Germany, F.R.), 3-7 Apr 1989). In International conference 
on fifty years research in nuclear fission. Contributed papers. Or- 
der Number DE90749132. Available from NTIS (US Sales Only), 
PC AO6/MF A01. 

Published in summary form only. QUASI-FISSION/angular 
distribution; COMPOUND NUCLEI; COMPOUND-NUCLEUS RE- 
ACTIONS; QUASI-FISSION; SPONTANEOUS FISSION; FISSION 
FRAGMENTS; SPIN ORIENTATION; QUANTUM NUMBERS; 
HIGH SPIN STATES; NUCLEAR STRUCTURE; PRECOMPOUND- 
NUCLEUS EMISSION; FISSION BARRIER; ANISOTROPY; 
NUCLEAR TEMPERATURE 


18656 (HMI-B—464, pp. 93) Fusion of massive systems. 
Royer, G. (Centre National de la Recherche Scientifique, 44 - 
Nantes (France). Lab. de Physique Nucleaire); Remaud, B. Hahn- 
Meitner-institut Berlin G.m.b.H. (Germany, F.R.). Feb 1989. 
(CONF-890491-—: International conference on fifty years of re- 
search in nuclear fission, Berlin (Germany, F.R.), 3-7 Apr 1989). In 
International conference on fifty years research in nuclear fission. 
Contributed papers. Order Number DE90749132. Available from 
NTIS (US Sales Only), PC AO6/MF A01. 

Published in summary form only. LIQUID DROP MODEL/heavy 
ion fusion reactions; HEAVY ION FUSION REACTIONS/threshold 
energy; POTENTIAL ENERGY; THEORETICAL DATA; DISSIPA- 
TION FACTOR; NUCLEAR STRUCTURE; ZIRCONIUM 90 





TARGET; ZIRCONIUM 94 TARGET; PALLADIUM 110 TARGET; 
ANTIMONY 123 TARGET; GADOLINIUM 160 TARGET; HOLMIUM 
165 TARGET; ERBIUM 170 TARGET; LEAD 208 TARGET; BIS- 
MUTH 209 TARGET; URANIUM 238 TARGET; CURIUM 248 
TARGET; CALCIUM 48 REACTIONS; TITANIUM 50 REACTIONS; 
CHROMIUM 52 REACTIONS; IRON 56 REACTIONS; IRON 58 
REACTIONS; NICKEL 64 REACTIONS; GERMANIUM 76 REAC- 
TIONS; KRYPTON 84 REACTIONS; KRYPTON 86 REACTIONS; 
ZIRCONIUM 90 REACTIONS; TIN 124 REACTIONS; XENON 136 
REACTIONS; EXCITED STATES; ENERGY LOSSES 


18657 (HMI-B-464, pp. 94) Polar light charged particles 
accompanying spontaneous fission: Evidence of giant reso- 
nance decay?. Srokowski, T. (institute of Nuclear Physics, Krakow 
(Poland)); Szczurek, A.; Budzanowski, A. Hahn-Meitner-institut 
Berlin G.m.b.H. (Germany, F.R.). Feb 1989. (CONF-890491-: In- 
ternational conference on fifty years of research in nuclear fission, 
Berlin (Germany, F.R.), 3-7 Apr 1989). In International conference 
on fifty years research in nuclear fission. Contributed papers. Or- 
der Number DE90749132. Available from NTIS (US Sales Only), 
PC AO6/MF A01. 

Published in summary form only. SPONTANEOUS FISSION/ 
charged particles; CALIFORNIUM 252/spontaneous fission; 
CLASSICAL MECHANICS; DYNAMICS; PROTONS; ALPHA PAR- 
TICLES; GIANT RESONANCE; FISSION FRAGMENTS; FISSION 
SPECTRA; ANGULAR DISTRIBUTION; ALPHA SPECTRA; 
ENERGY SPECTRA: PROTON SPECTRA; ANISOTROPY; COR- 
RELATIONS; TIME DEPENDENCE; E1-TRANSITIONS; KINETIC 
ENERGY; ROTATIONAL STATES; NUCLEAR MODELS 


18658 (HMI-B--464, pp. 95) Compound nucleus decay and 
transient fission. Hassani, S. (Haut Commissariat a la Recherche, 
Algiers (Algeria). Centre des Techniques Nucleaires). Hahn- 
Meitner-institut Berlin G.m.b.H. (Germany, F.R.). Feb 1989. 
(CONF-890491-: International conference on fifty years of re- 
search in nuclear fission, Berlin (Germany, F.R.), 3-7 Apr 1989). In 
international conference on fifty years research in nuclear fission. 
Contributed papers. Order Number DE90749132. Available from 
NTIS (US Sales Only), PC AO6/MF A01. 

Published in summary form only. COMPOUND NUCLE// 
spontaneous fission; COMPOUND-NUCLEUS REACTIONS/nuclear 
reaction kinetics; BRANCHING RATIO; TIME DEPENDENCE; KI- 
NETIC EQUATIONS; MULTIPLICITY; PROTONS; PROMPT 
NEUTRONS; STATISTICAL MODELS; TRANSIENTS; ERBIUM 
158; LEVEL WIDTHS 


18659 (HMI-B—464, pp. 59) Dynamic simulation of the fis- 
sion with two-body collisions. Sebille, F. (Centre National de la 
Recherche Scientifique, 44 - Nantes (France). Lab. de Physique 
Nucleaire); Royer, G.; Raffray, Y.; Said, P.; La Mota, V. de; Re- 
maud, B. Hahn-Meitner-institut Berlin G.m.b.H. (Germany, F.R.). 
Feb 1989. (CONF-890491-: International conference on fifty years 
of research in nuclear fission, Berlin (Germany, F.R.), 3-7 Apr 
1989). In International conference on fifty years research in nuclear 
fission. Contributed papers. Order Number DE90749132. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

Published in summary form only. FiSSION/nuclear reaction 
kinetics; COMPUTERIZED SIMULATION; TWO-BODY PROB- 
LEM; PHASE SPACE; SEMICLASSICAL APPROXIMATION; 
BOLTZMANN-VLASOV EQUATION; NUCLEON-NUCLEON INTER- 
ACTIONS; COLLECTIVE MODEL; FISSION; MEAN-FIELD 
THEORY; PAULI PRINCIPLE; SELF-CONSISTENT FIELD; KI- 
NETIC EQUATIONS; NUCLEAR DEFORMATION; DAMPING; 
DISTURBANCES; POTENTIAL ENERGY; ADIABATIC AP- 
PROXIMATION; EVAPORATION MODEL; NUCLEAR MATTER; 
NUCLEAR MOLECULES; HEAVY ION FUSION REACTIONS; 
QUASI-FISSION; FISSION FRAGMENTS; EXCITED STATES; 
TIME DEPENDENCE; CALCIUM 40; FISSION BARRIER; VIS- 
COSITY; FRICTION; DENSITY 


18660 


(INIS-mf-11579, pp. 121) Theory of muon catalyzed 
fusion. Szalewicz, K. (Delaware Univ., Newark, DE (USA). Dept. 
of Physics (USA)). International Academy of Quantum Molecular 


Science, Menton (France); Israel Academy of Sciences and 
Humanities, Jerusalem (Israel). 1988. (CONF-8808219-: 6. inter- 
national congress on quantum chemistry, Jerusalem (Israel), 21-25 
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Aug 1988). In Sixth international congress on quantum chemistry, 
Jerusalem, Israel, August 21-25, 1988: Program and abstracts. 
Order Number DE90612834. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS. 

Abstract only. MUON-CATALYZED FUSION; MUONIC IONS/ 
energy levels; MOLECULAR IONS; MUONS; QUANTUM ME- 
CHANICS 


18661 (INIS-mf-11583, pp. 8.6) F-spin in the interacting- 
boson model. Kirson, M.W. (Weizmann Inst. of Science, Rehovoth 
(israel)). Israel Physical Society, Jerusalem (Israel); Bar-llan Univ., 
Ramat-Gan (israel). Dept. of Physics. 1989. (CONF-8904310-—: 
1989 annual meeting of the Israel Physical Society, Ramat-Gan (Is- 
rael), 17 Apr 1989). In /srael Physical Society 1989 annual meeting: 
Program and abstracts. Order Number DE90706025. Available 
from NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

Abstract only. INTERACTING BOSON MODELisospin; NU- 
CLEAR STRUCTURE/interacting boson model; BOSONS; 
ISOSPIN; NUCLEAR REACTION KINETICS 


18662 (INIS-mf—11583, pp. 8.2) Parity violation asymmetry 
in nucleon-nucleon scattering. Avishai, Y. (Ben-Gurion Univ. of 
the Negev, Beersheba (israel). Dept. of Physics); Grange, P. Israel 
Physical Society, Jerusalem (israel); Bar-Ilan Univ., Ramat-Gan (is- 
rael). Dept. of Physics. 1989. (CONF-8904310—-: 1989 annual 
meeting of the Israel Physical Society, Ramat-Gan (israel), 17 Apr 
1989). In Israel Physical Society 1989 annual meeting: Program 
and abstracts. Order Number DE90706025. Available from NTIS 
(US Sales Only), PC A08/MF A01 - OSTI; INIS. 

Abstract only. NUCLEON-NUCLEON _ INTERACTIONS/ 
asymmetry; HELICITY; ASYMMETRY; ORIENTED NUCLEI; PAR- 
ITY; SCATTERING; TOTAL CROSS SECTIONS 


18663 (INIS-mf—11583, pp. 8.8) Excitation of giant multipole 
resonances by proton scattering in a relativistic impulse 
approximation. Moalem, A. (Ben-Gurion Univ. of the Negev, Beer- 
sheba (Israel). Dept. of Physics); Gal, D. Israel Physical Society, 
Jerusalem (israel); Bar-llan Univ., Ramat-Gan (Israel). Dept. of 
Physics. 1989. (CONF-8904310—: 1989 annual meeting of the Is- 
rael Physical Society, Ramat-Gan (Israel), 17 Apr 1989). In Israel 
Physical Society 1989 annual meeting: Program and abstracts. 
Order Number DE90706025. Available from NTIS (US Sales Only), 
PC A08/MF A011 - OSTI; INIS. 

Abstract only. COLLECTIVE EXCITATIONS/impuise approxi- 
mation; GIANT RESONANCE/proton-proton _ interactions; 
COLLECTIVE MODEL; CROSS SECTIONS; DIRAC APPROXIMA- 
TION; GIANT RESONANCE MODEL; MEV RANGE 100-1000; 
POLARIZATION-ASYMMETRY RATIO; SCATTERING 


18664 (INIS-mf-11583, pp. 8.9) Double giant dipole reso- 
nances from pion double charge exchange. Mordechai, S. 
(Ben-Gurion Univ. of the Negev, Beersheba (Israel)); Fortune, H.T.; 
O'Donnell, J.M.; Liu, G.; Burlein, M.; Wuosama, A.; Green, S.; 
Morris, C.L.; Yoo, S.H.; Moore, C.F. Israel Physical Society, 
Jerusalem (Israel); Bar-llan Univ., Ramat-Gan (israel). Dept. of 
Physics. 1989. (CONF-8904310—: 1989 annual meeting of the Is- 
rael Physical Society, Ramat-Gan (israel), 17 Apr 1989). In /srae/ 
Physical Society 1989 annual meeting: Program and abstracts. 
Order Number DE90706025. Available from NTIS (US Sales Only), 
PC AO8/MF A011 - OSTI; INIS. 

Abstract only. PION MINUS REACTIONS/charge-exchange reac- 
tions; PION PLUS REACTIONS/charge-exchange reactions; 
ANGULAR DISTRIBUTION; CALCIUM 40 TARGET; CROSS SEC- 
TIONS; GIANT RESONANCE; IRON 56 TARGET; NIOBIUM 93 
TARGET 


18665 (INIS-SU-144/A, pp. 92) Coherent excitation of rela- 
tivistic nuclei in crystals: theory and computer simulation. 
Shirokov, A.A.; Pivovarov, Yu.L. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-!ssledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
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interaction with crystals. Order Number DE90706026. Available 
trom NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 3 refs. FLUORINE 19/crystals; FLUORINE 19/e1- 
transitions; _ CHANNELING; COMPUTERIZED SIMULATION; 
CRYSTALS; E1-TRANSITIONS; ORIENTATION; PROBABILITY; 
THICKNESS; TRAJECTORIES 


18666 (INIS-SU-144/A, pp. 121) On coherent Coulomb exci- 
tation of nuclear transition cascade in monocrystals. Belyakov, 
V.A.; Ajvazyan, Yu.M. AN SSSR, Moscow (USSR); Moskovskij Go- 
sudarstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (in Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 3 refs. TIN 119/coulomb excitation; TIN 119/ 
monocrystals; ANGULAR DISTRIBUTION; GAMMA CASCADES; 
GAMMA RADIATION; MONOCRYSTALS 


18667 (INS-772) Higher-spin symmetry in one and two di- 
mensions, (1). Fradkin, E.S. (AN SSSR, Moscow (USSR). 
Fizicheskij Inst.); Linetsky, V.Ya. Tokyo Univ., Tanashi (Japan). Inst. 
for Nuclear Study. Sep 1989. 19p. Order Number DE90749873. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Higher spin theories in one and two dimensions are considered. 
The analysis of the ghost sector is carried out and a possible 
analogy with the ghost sector of the superparticle and the Green- 
Schwarz superstring in the covariant gauge is discussed. (author). 


18668 (JINR-D—1 ,2-88-652, pp. 6-22) QCD analysis of the 
nucleon structure function F2(x,Q?), measured in muon-carbon 
deep inelastic scattering. Genchev, V. (and others); Krivokhizhin, 
V.V.; Kukhtin, V.V. Joint Inst. for Nuclear Research, Dubna 
(USSR). 1988. (CONF-8806225-—: 9. international seminar on high 
energy physics problems relativistic nuclear physics and quantum 
chromodynamics, Dubna (USSR), 14-19 Jun 1988). In Relativistic 
nuclear physics and quantum chromodynamics: Proceedings of the 
9. International seminar on high energy physics problems. Vol. 2. 
Order Number DE90706024. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

The results of QCD analysis of structure function F2(x,Q*) mea- 
sured in an experiment on muon deep inelastic scattering from 
carbon target are described. The method of the analysis is based 
on the expansion of structure functions in a Jacobi polynomial se- 
ries. The most complete comparison of the nucleon structure 
function with perturbative QCD twist-2 predictions using the nonsin- 
giet and singlet formalism with next-to-leading corrections has been 
made. A good agreement between the data and QCD is found in 
the kinematic range 0.25<x<0.8, Q*>25 GeV* which is free of 
higher twist contributions. Systematic errors in the QCD mass 
scale parameter Lambda are estimated. The incident energies are 
120,200,280 GeV in the region 0.25<x<0.8, 0.15<y<0.9,07>25 
GeV*. 15 refs.; 7 figs.; 3 tabs. 


18669 (JINR-D—1 ,2-88-652, pp. 23-30) Nuclear effects in 
deep inelastic scattering. Kaptar’, L.P.; Reznik, B.L.; Titov, A.l.; 
Umnikov, A.Yu. Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (in Russian). (CONF-8806225-: 9. international seminar on 
high energy physics problems relativistic nuclear physics and quan- 
tum chromodynamics, Dubna (USSR), 14-19 Jun 1988). In 
Relativistic nuclear physics and quantum chromodynamics: Pro- 
ceedings of the 9. International seminar on high energy physics 
problems. Vol. 2. Order Number DE90706024. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Contribution of nuclear effects in deep inelastic lepton-nuciear 
scattering and their effects on information on nuclei quark distribu- 
tions obtained during experiments is discussed. In the 0.1lexle0.3 
small x region it is meson exchange currents, and at xge1 - 
nucleon relativistic fermi-motion in a nucleus taking account of nu- 
cleon masslessness and multiquark components of nuclear wave 
function. 20 refs.; 5 figs. 
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18670 (JINR-D—1 ,2-88-652, pp. 31-39) Nuclear effects in 
deep inelastic scattering. Vagradov, G.M. (AN SSSR, Moscow 
(USSR). Inst. Yadernykh Issledovanij). Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (In Russian). (CONF-8806225—: 9. 
international seminar on high energy physics problems relativistic 
nuclear physics and quantum chromodynamics, Dubna (USSR), 
14-19 Jun 1988). In Relativistic nuclear physics and quantum chro- 
modynamics: Proceedings of the 9. International seminar on high 
energy physics problems. Vol. 2. Order Number DE90706024. 
Available from NTIS (US Sales Only), PC A15/MF A01 - OSTI; 
INIS. 

The paper is aimed at finding nucleus-target characteristics 
menifested in reactions with high momentum transfer. The meson 
model of nucleus considered as a phenomenological one is used. 
The nucleus dynamical variables in this model are expressed in 
terms of Lorentz-invariant four momentum distributions of nuclear 
constituents without nucleon field quantization by a certain one- 
particle basis. Interaction between the nucleus structure functions 
and its constituents is established ignoring use of operator decom- 
position. A model where NN forces are caused by exchnge of 
white objects is considered. 5 refs. 


18671 (JINR-D—1,2-88-652, pp. 40-43) Lesson of EMC of- 
fect. Levin, E.M. (AN SSSR, Leningrad (USSR). Inst. Yadernoj 
Fiziki). Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (in 
Russian). (CONF-8806225—: 9. international seminar on high en- 
ergy physics problems relativistic nuclear physics and quantum 
chromodynamics, Dubna (USSR), 14-19 Jun 1988). In Relativistic 
nuclear physics and quantum chromodynamics: Proceedings of the 
9. International seminar on high energy physics problems. Vol. 2. 
Order Number DE90706024. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

An attempt to systematize lessons of broad discussions of the 
EMC effect is made. Statements on theoretical achievements in 
construction of a theory of deep inelastic processes on nuclei are 
presented. (1) Relativistic description of nuclei in frames of sug- 
gested by Dirack quantum mechanics at light front contradicts 
experimental data on the EMC effect. (2) Correct formulation of 
future theory is impossible without introduction of non-nucleon de- 
grees of freedom. (3) Execution of energy sum rules permits to 
express contribution of non-nucleon degrees of freedom in terms of 
the values referring to nucleus structure. Construction of deep in- 
elastic process theory is impossible without construction of the 
present microscopic nuclear force theory. (5) It is assumed that 
QCD sum rules is an adequate method for construction of a theory 
of hard processes on nuclei. 6 refs.; 1 fig. 


18672 (JINR-D—1 ,2-88-652, pp. 44-51) QCD and shadowing 
of valence and sea quarks in deep inelastic lepton-nucleus 
scattering. Frankfurt, L.L. (AN SSSR, Leningrad (USSR). Inst. 
Yadernoj Fiziki); Strikman, M.|. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (CONF-8806225-: 9. international seminar 
on high energy physics problems relativistic nuclear physics and 
quantum chromodynamics, Dubna (USSR), 14-19 Jun 1988). In 
Relativistic nuclear physics and quantum chromodynamics: Pro- 
ceedings of the 9. International seminar on high energy physics 
problems. Vol. 2. Order Number DE90706024. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

The basic aim of this talk is to estimate the magnitude of shad- 
owing for sea and valence quark distributions in nuclei and to 
consider implications of the shadowing phenomenon for th EMC ef- 
fect at x = 0.1. High Q* lepton scattering off nuclei at x>1 and the 
colour transparency effect in the large angle quasielastic hadron- 
nucleus scattering are briefly considered. 5 refs.; 3 figs. 


18673 (JINR-D—1 ,2-88-652, pp. 52-59) Quark cluster model- 
comparisons with recent data. Vary, J.P. (lowa State Univ. of 
Science and Technology, Ames, IA (USA). Dept. of Physics); 
Harindranat, A.; Yen, G.; Pirner, H.E. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (CONF-8806225—: 9. international 
seminar on high energy physics problems relativistic nuclear 
physics and quantum chromodynamics, Dubna (USSR), 14-19 Jun 
1988). In Relativistic nuclear physics and quantum chromodynam- 
ics: Proceedings of the 9. International seminar on high energy 
physics problems. Vol. 2. Order Number DE90706024. Available 
from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 





The application of the quark cluster model (QCM) to deep inelas- 
tic lepton-deuteron scattering. A critical review of the phenomenon 
of y scaling for these same data is presented. 28 refs.; 4 figs. 


18674 (JINR-D—1 ,2-88-652, pp. 60-67) Hard processes on 
nuclei. Zotov, N.P. (Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki); Saleev, 
V.A.; Tsarev, V.A. Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (in Russian). (CONF-8806225—: 9. international seminar on 
high energy physics problems relativistic nuclear physics and quan- 
tum chromodynamics, Dubna (USSR), 14-19 Jun 1988). In 
Relativistic nuclear physics and quantum chromodynamics: Pro- 
ceedings of the 9. International seminar on high energy physics 
problems. Vol. 2. Order Number DE90706024. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

The paper is aimed at presentation of new reasons for defining 
physics of deep inelastic cumulative processes with the help of nu- 
clei structure functions. The above approach is the result of 
analysis of pi*-meson production processes in cumulative region 
and lepton pairs on nuclei. Distribution of lepton pairs by trans- 
verse momentum is considered. Predictions for lepton-nuclear 
interactions are presented. 21 refs.; 6 figs. 


18675 (JINR-D—1,2-88-652, pp. 68-83) Quasielastic and 
deep-inelastic electron scattering by nuclei. Atti, C. (Perugia 
Univ. (Italy)). Joint inst. for Nuclear Research, Dubna (USSR). 
1988. (CONF-8806225—: 9. international seminar on high energy 
physics problems relativistic nuclear physics and quantum chromo- 
dynamics, Dubna (USSR), 14-19 Jun 1988). In Relativistic nuclear 
physics and quantum chromodynamics: Proceedings of the 9. 
International seminar on high energy physics problems. Vol. 2. Or- 
der Number DE90706024. Availabie from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

Recent calculations of inclusive quasielastic and deep inelastic 
processes based upon realistic spectral functions and momentum 
distributions are reviewed. The role played by high momentum 
components and nucleon binding is illustrated. A large part of the 
EMC effect in the region 0.2lexle1 is accounted for by realistic 
nucleon-nucleon correlations. The momentum and energy depen- 
dence of possible modifications of the nucleon structure function 
should be considered. 44 refs.; 16 figs. 


18676 (JINR-D—1 ,2-88-652, pp. 84-92) Electron scattering 
and meson-exchange currents. Frois, B. Joint Inst. for Nuclear 
Research, Dubna (USSR). 1988. (CONF-8806225-: 9. interna- 
tional seminar on high energy physics problems relativistic nuclear 
physics and quantum chromodynamics, Dubna (USSR), 14-19 Jun 
1988). In Relativistic nuclear physics and quantum chromodynam- 
ics: Proceedings of the 9. International seminar on high energy 
physics problems. Vol. 2. Order Number DE90706024. Available 
from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 
Nucleon-nucleon interactions are described in terms of meson- 
exchange processes. Spatial distribution of this processes has been 
determined for relative distances between nucleons larger than 0.8 
fm. The variation of the cross section as a function of the cross 
section as a function of the momentum transfer is shown. The full 
calculation which includes both nucleonic and mesonic degrees of 
freedom is in excellent agreement with experiment. 16 refs.; 3 figs. 


18677 (JINR-D—1 ,2-88-652, pp. 128-132) Phenomenological 
analysis of meson-exchange current manifestations in 
deuteron electrodisintegration near the threshold. Afanas’ev, 
A.V. (AN Ukrainskoj SSR, Kharkov (Ukrainian SSR). Fiziko- 
Tekhnicheskij Inst.); Rekalo, M.P. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (In Russian). (CONF-8806225—: 9. interna- 
tional seminar on high energy physics problems relativistic nuclear 
physics and quantum chromodynamics, Dubna (USSR), 14-19 Jun 
1988). In Relativistic nuclear physics and quantum chromodynam- 
ics: Proceedings of the 9. International seminar on high energy 
physics problems. Vol. 2. Order Number DE90706024. Available 
from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Spin structure of threshold amplitude of j*+dyieldsn+p process in 
terms of electromagnetic formfactors is studied. To take account of 
contribution of meson exchange currents in formfactor of threshold 
transition Miyields?S, a phenomenological addition, is included, 
which parameters are determined on the basis of experimental 
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data on differential cross section of d(e,e')np process near the 
threshold, in large angle electron scattering. 8 refs.; 2 figs. 


18678 (JINR-D—1 ,2-88-652, pp. 133-137) Electrodisintegra- 
tion of vector-polarized deuterons, *H-vector(e,e’p)n and 
dibaryon resonances. Rekalo, M.P. (AN Ukrainskoj SSR, Kharkov 
(Ukrainian SSR). Fiziko-Tekhnicheskij Inst.); Gakh, G.I.; Rekalo, 
A.P. Joint Inst. for Nuclear Research, Dubna (USSR). 1988. (in 
Russian). (CONF-8806225—: 9. international seminar on high en- 
ergy physics problems relativistic nuclear physics and quantum 
chromodynamics, Dubna (USSR), 14-19 Jun 1988). In Relativistic 
nuclear physics and quantum chromodynamics: Proceedings of the 
9. International seminar on high energy physics problems. Vol. 2. 
Order Number DE90706024. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

Manifestation of dibaryon resonance (DR) in *H-vector(e,e’p)n 
process is considered. For simplicity consideration is limited by 
three DR: JP=0*,l=1, Mo=2100 MeV, Gammap=195 MeV; 
J?=1-I=0. My=2200 MeV, Gamma,=100 MeV, J? =2*,l=1,Mz=2150 
MeV, Gammaz=106 MeV, where J,P,I,M and Gamma-spin, parity, 
isospin, mass and DR width. DR contributions to F amplitude of 
corresponding matrix element of gamma*+*Hyieldsn+p transition 
in c.m.s. of gamma*+*Hyieldsn+p reaction are estimated. 
Parametrization of the process amplitude taking into account only 
the np system formation is carried out. Relativistic impulse approxi- 
mation was used. 9 refs.; 3 figs. 


18679 (JINR-D—1 ,2-88-652, pp. 147-155) Delta excitations in 
nuclei: Microscopic description of pion nuclear reactions. 
Oset, E. (Valencia Univ. (Spain)); Vicente, M.J.; Garcia-Recio, C.; 
Salcedo, L.L. Joint Inst. for Nuclear Research, Dubna (USSR). 
1988. (CONF-8806225—: 9. international seminar on high energy 
physics problems relativistic nuclear physics and quantum chromo- 
dynamics, Dubna (USSR), 14-19 Jun 1988). In Relativistic nuclear 
physics and quantum chromodynamics: Proceedings of the 9. 
International seminar on high energy physics problems. Vol. 2. Or- 
der Number DE90706024. Available from NTIS (US Sales Only), 
PC A15/MF A01 - OSTI; INIS. 

For calculation of the pion nucleus optical potential a field theo- 
retical many body approach is used with a separation of the 
imaginary part of the optical potential which can be related to the 
probabilities of the different reaction channels. The information ob- 
tained in this way is then used to obtain differential elastic cross 
sections, double differential cross sections for the inelastic, single 
charge exchange and double charge exchange reactions and 
absorption cross sections, in a wide range of energies and for dif- 
ferent nuclei. 24 refs.; 1 fig. 


18680 (JINR-D—1 ,2-88-652, pp. 156-163) Delte-isobar excite- 
tions of nuclei in charge-exchange reactions. Ableev, V.G. (and 
others); Eliseev, S.M.; Inozemtsev, V.I. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). 1988. (CONF-8806225-: 9. international 
seminar on high energy physics problems relativistic nuclear 
physics and quantum chromodynamics, Dubna (USSR), 14-19 Jun 
1988). In Relativistic nuclear physics and quantum chromodynam- 
ics: Proceedings of the 9. International seminar on high energy 
physics problems. Vol. 2. Order Number DE90706024. Available 
from NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

Interaction of a Delta-isobar, produced in a nucleus with internu- 
clear nucleons was considered in the experiment where a 
comparatively small momentum (300approx400 MeV/c) was trans- 
ferred to Delta. At large initial moments from 4.4 to 18.3 GeV/c 
tritons have been detected at small le0.4 deg angles. The experi- 
ment allows to observe for the first time that at high energies the 
charge exchange cross section on a nucleus is mainly determined 
by the contribution from high (approx300 MeV) spin-isospin excita- 
tion of the target nucleus and that behaviour of the cross section of 
C(He,t) and P(@He,t)Delta** reactions differ qualitatively from 
each other. 11 refs.; 3 figs.; 1 tab. 


18681 (JINR-D—1 ,2-88-652, pp. 177-186) Hypernucleus for- 
mation in high-energy nuclear collisions. Sano, M. (Tokyo Univ. 
(Japan). Inst. for Nuclear Study). Joint Inst. for Nuclear Research, 
Dubna (USSR). 1988. (CONF-8806225—: 9. international seminar 
on high energy physics problems relativistic nuclear physics and 
quantum chromodynamics, Dubna (USSR), 14-19 Jun 1988). In 
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Relativistic nuclear physics and quantum chromodynamics: Pro- 
ceedings of the 9. International seminar on high energy physics 
problems. Vol. 2. Order Number DE90706024. Available from 
NTIS (US Sales Only), PC A15/MF A01 - OSTI; INIS. 

The aim of the work is to estimate hypernuclei formation cross 
sections in collisions of relativistic beams of *He,’Li,"*C and 1F 
with target '*C at energies 3.7 GeV/nucleon and to evaluate the 
secondary (pi*k*) production. The production probability of H- 
particle deeply bound state of dyhyperon with S=-2, spin J=0 is 
also estimated. 14 refs.; 2 figs.; 1 tab. 


18682 (KFK-4610-B) LIMES: A computer program for anal- 
yses of light and intermediate-mass fragment emission in 
heavy ion reactions by an extended sum-rule model. Brancus, 
1.M.; Wentz, J.; Hohn, H.U. Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik. Oct 1989. 66p. 
Order Number DE90749034. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

Fortran 77. 

The computer program LIMES is based on an improved version 
of the extended sum-rule model for light and intermediate-mass 
fragment emission in heavy ion reactions. It includes a code for dy- 
namical calculations of the critical angular momentum for fusion 
following the suggestions. The report briefly describes the use of 
this program, the necessary input for the calculations of the ele- 
ment distribution and partial cross sections and gives a Fortran 
listing. Using the fitting routine FITEX the program provides an op- 
tion for fast parameter adjustments. The use is demonstrated by 
an application to a specific example. (orig.). 


18683 (KFK-4646) The extended sum-rule model view of 
light and intermediate mass fragment emission in nuclear re- 
actions at intermediate energies. Brancus, |.M.; Rebel, H.; 
Wentz, J.; Corcalciuc, V. Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik. Nov 1989. 26p. 
Order Number DE90749042. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

The original sum-rule model worked out by Wilczynski et al. and 
successfully used for a global description of complete and incom- 
plete fusion reactions has been extended by a term accounting for 
dissipative processes of the dinuclear system on its way to fusion. 
When applying to light and heavy ion collisions with various targets 
at energies in the transitional region, the new term proves to be 
rather essential for reproducing the element distributions of the 
fragments emitted from rather asymmetric systems. (orig.). 


18684 (UCRL-53936-Vol.1) An MS-DOS-based program for 
analyzing plutonium gamma-ray spectra: Volume 1, Data- 
analysis methodology and software. Ruhter, W.D.; Buckley, 
W.M. Lawrence Livermore National Lab., CA (USA). 7 Sep 1989. 
25p. Sponsored by U.S. Arms Control and Disarmament Agency; 
U.S. DOE Energy Research; U.S. Department of State; Nuclear 
Regulatory Commission. DOE Contract W-7405-ENG-48. (ISPO- 
305-Vol.1). Order Number DE90006395. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

A plutonium gamma-ray analysis system that operates on MS- 
DOS-based computers has been developed for the International 
Atomic Energy Agency (IAEA) to perform in-field analysis of pluto- 
nium gamma-ray spectra for plutonium isotopics. The user interacts 
with the system by means of menus and screens that allow the 
user to select various applications and to enter information perti- 
nent to a measurement. This information, along with the plutonium 
weight-percent-abundance results from the data analysis, is stored 
in dBASE Ill files. The spectral-data-analysis program, IAEAPU, 
determines the relative plutonium isotopic abundances from 
gamma-ray peaks in the 110- to 390-keV region of the spectral 
data. The program is compact so that it may be used on a 
portable, battery-operated, laptop, personal computer (PC) that 
uses a 3-1/2-in. floppy diskette. This is intended to be the final re- 
port on this work. We describe in detail the data-analysis 
methodology, the software, and the operation of the plutonium 
gamma-ray analysis system. 10 refs., 1 fig., 2 tabs. 


18685 


(UCRL-53936-Vol.2) An MS-DOS-based program for 
analyzing plutonium gamma-ray spectra: Volume 2, System 
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operation, software installation, and maintenance of the data- 
transter, data-analysis, and quality-assurance applications. 
Ruhter, W.D.; Buckley, W.M. Lawrence Livermore National Lab., 
CA (USA). 7 Sep 1989. 36p. Sponsored by U.S. Arms Control and 
Disarmament Agency; U.S. DOE Energy Research; U.S. Depart- 
ment of State; Nuclear Regulatory Commission. DOE Contract 
W-7405-ENG-48. (ISPO-305-Vol.2). Order Number DE90006394. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

A plutonium gamma-ray analysis system that operates on MS- 
DOS-based computers has been developed for the International 
Atomic Energy Agency (IAEA) to perform in-field analysis of pluto- 
nium gamma-ray spectra for plutonium isotopics. The program 
titled IAEAPU consists of three separate applications: (1) a data- 
transfer application for transferring spectral data from a CICERO 
multichannel analyzer to a binary data file, (2) a data-analysis ap- 
plication to analyze plutonium gamma-ray spectra for plutonium 
isotopic ratios and weight percents of total plutonium, (3) and a 
data-quality assurance application to check spectral data for proper 
data-acquisition setup and performance. Volume 2 describes the 
operations of these applications and the installation and mainte- 
nance of the software. 


18686 (UCRL-53936-Vol.3) An MS-DOS-based program for 
analyzing plutonium gamme-ray spectra: Volume 3, Software 
listing. Ruhter, W.D.; Buckley, W.M. Lawrence Livermore National 
Lab., CA (USA). 7 Sep 1989. 128p. Sponsored by U.S. Arms Con- 
trol and Disarmament Agency; U.S. DOE Energy Research; U.S. 
Department of State; Nuclear Regulatory Commission. DOE 
Contract W-7405-ENG-48. (ISPO~-305-Vol.3). Order Number 
DE90006377. Available from NTIS, PC A07/MF A01; OSTI; INIS. 

A plutonium gamma-ray analysis system that operates on MS- 
DOS-based computers has been developed for the International 
Atomic Energy Agency (IAEA) to perform in-field analysis of pluto- 
nium gamma-ray spectra for plutonium isotopics. The program 
titled IAEAPU consists of three separate applications: a data- 
transfer application for transferring spectral data from a CICERO 
multichannel analyzer to a binary data file, a data-analysis applica- 
tion to analyze plutonium gamma-ray spectra, for plutonium 
isotopic ratios and weight percents of total plutonium, and a data- 
quality assurance application to check spectral data for proper 
data-acquisition setup and performance. Volume 3 contains the 
software listings for these applications. 


18687 (UM-P-89/02) The neutron electric dipole moment. 
He, X.G. (Melbourne Univ., Parkville (Australia). School of 
Physics); McKellar, B.H.J.; Pakvasa, S. Melbourne Univ., Parkville 
(Australia). School of Physics. Jan 1989. 62p. (OZ—1989/01). Order 
Number DE90613463. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

A systematic study was made of the electric dipole moment 
(EDM) of neutron D, in various models of CP violation. It was 
found that in the standard KM model with 3 families the neutron 
EDM is in the range 1.4x10-*ie D, le 1.6x10—%' ecm; that the 
two Higgs doublet model has approximately the same value of Dp, 
as the standard model; that D, in the Weinberg model is predicted 
to satisfy D,> 10-25 ecm; that in a class of left-right symmetric 
models Dp, is of the order of 10-26-"' ecm; that in supersymmetric 
models Dr, is of the order 10—22phi ecm with phi being the possible 
phase difference of the phases of gluino mass and the gluino- 
quark-smark mixing matrix and that the strong CP parameter theta 
is found to be theta < 10~-°, using the present experimental limit 
that D, < 2.6 x 10-25 ecm with 90% confidence. 65 refs., 10 figs. 


18688 (UM-P-89/15) Quark tunneling in a one-dimensional 
nuclear model. Clerk, G.J.; McKellar, B.H.J. Melbourne Univ., 
Parkville (Australia). School of Physics. [1989]. 53p. (OZ-89/05). 
Order Number DE90613464. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

A general result for the eigenenergies of the one-dimensional 
Dirac equation for an arbitrary array of delta-function potentials of 
either Lorentz scalar or vector type is developed. This result is 
then used to discuss a finite one-dimensional model of the nucleus 
from which the energy bands of the constituent quarks may be ob- 
tained. The resulting energy eigenvalues are compared with those 
obtained previously via a similar model based on a Klein-Gordon 
equation. In contrast to this alternative treatment a system 
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consisting of massless quarks confined to a regular periodic one- 
dimensional nucleus is found to be unbound. The possible surface 
states are examined and it is found that the so-called Dirac surface 
states are not expected for potentials of either Lorentz character. 
The existence and effect of quark surface states is also discussed 
in terms of our nuclear model. Finally the scattering coefficients for 
a relativistic particle in an arbitrary array of delta-function potentials 
are determined and their implications with regard to quark tun- 
nelling in nuclei are discussed. 25 refs., 5 figs. 


18689 (UM-P-89/17) 1/N expansion in the interacting bo- 
son model. Il. The neutron-proton degree of freedon. Kuyucak, 
S.; Morrison, |. Melbourne Univ., Parkville (Australia). School of 
Physics. [1989]. 69p. Order Number DE90613465. Available from 
NTIS (US Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Part | published in Ann. Phys. (Jan 1988) v. 181 (1)p. 79-119; 
preliminary version of part Il published in Phys. Lett., B (8 Dec 
1988) v. 215(1) p. 10-14. 

The 1/N expansion method is used to study the neutron-proton 
degree of freedom in a general boson model. Employing a stan- 
dard IBM-2 hamiltonian, analytic expressions for energies and 
electromagnetic transition rates are derived both for the symmetric 
and mixed-symmetry states. A formalism for F-spin analysis is de- 
veloped. Effects of the g-boson and F-spin breaking in various 
quantities are discussed. The method is not restricted to dynamic 
symmetries and allows for explicit breaking of the F-spin symmetry. 
Thus, the formulae derived here should be useful for systematic 
analysis of deformed nuciei in realistic situations. 42 refs., 13 figs. 


18690 (UM-P-89/27) Table: central, tensor, LS and LSQ2 
nucleon-nucleon potentials from inverse scattering. Kirst, T. 
(Hamburg Univ., Theoretische Kernphysik (Germany, F.R.)); Coz, 
M.; Geramb, H.V. von; Amos, K.; Berge, L. Melbourne Univ., 
Parkville (Australia). School of Physics. Dec 1988. 9p. Order Num- 
ber DE90613500. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 
No text, 4 tabs. 


18691 (UM-P-89/38) Large basis space eftects in electron 
scattering torm factors of light nuclei. Amos, K.; Steward, C. 
Melbourne Univ., Parkville (Australia). School of Physics. [1989]. 
20p. Order Number DE90613501. Available from NTIS (US Sales 
Only), PC AO3/MF A01 - OSTI; INIS. 

Large basis space projected Hartree-Fock wave functions have 
been used to calculate the longitudinal and transverse (electric) 
form factors from the excitations of 2;* and 4,* states in 1*C, 2°Ne 
and *4Mg. The results obtained by use of such large basis space 
models of structure are compared with limited basis space (Shell 
model) predictions to show how diverse momentum transfer depen- 
dent corrections can be. 9 refs., 4 figs., 


18692 Nucleon exchange in damped nuclear reactions. Ran- 
drup, J. (Nuclear Science Div., Lawrence Berkeley Lab., Univ. of 
California, Berkeley, CA (US)). vp. of Nuclear fission and heavy- 
ion-induced reactions. Schroder, W.U. Harwood Academic Pub., 
New York, NY (1986). DOE Contract AC03-76SF00098. (CONF- 
8604165-: International symposium on nuclear fission and 
heavy-ion-induced reactions, Rochester, NY (USA), 20-22 Apr 
1986). 

Starting from the general context of one-body nuclear dynamics, 
the nucleon-exchange mechanism in damped nuclear reactions is 
discussed. Some of its characteristic effects on various dinuclear 
observables are highlighted and a few recent advances are de- 
scribed. 


18693 Two-scale compactification of the E(8) x E(8) het- 
erotic string. Walton, M.A. Thesis (Ph. D.). vp.McGill Univ., 
Montreal (CA) (1987). Available from National Library of Canada, 
Ottawa. 

A simple two scale compactification scheme for the E(8) x E(8) 
heterotic string is studied. The internal space used is a direct prod- 
uct of two compact spaces, each with its own length scale. 
Compactification on the smaller 4-dimensional (4d) manifold is car- 
ried out to obtain 6d theories with simple supersymmetry (SUSY). 
Assuming the background torsion vanishes, we show that this 
manifold must be K3. Compactification on K3 is studied in detail. 


Also analyzed are the two possible torsion-free compactifications 
on the orbifold K3’ (the limit of the manifold K3). The compactifica- 
tion from 6d to 4d on the larger scale 2d manifold results in Grand 
Unified Theories (GUT’s) with broken SUSY. We show that it is not 
possible to generate a realistic theory using our scheme. Strings 
exclude what is conceivable from the perspective of point field the- 
ories: getting a realistic GUT from a 6d theory with simple SUSY. 


18694 Classical and non-perturbative aspects of the gauge 
sector in superstring theory. Gandhi, R.C. Thesis (Ph. D.). 62p. 
Univ. of Wisconsin, Madison, WI (US) (1987). Available from Uni- 
versity Microfilms, PO Box 1764, Ann Arbor, Mi 48106, Order 
No.87-23,331. 

The gauge sector of superstring theory is examined with empha- 
sis on properties related to instanton and monopole solutions. The 
sector differs from the usual Yang-Mills one in its coupling to a 
massless scalar, the dilaton, which plays the part of a dynamical 
coupling. It is shown that exact instanton and static monopole 
solutions do not exist, and the implications of this results are ex- 
amined. The equations of motion for the dilaton are then solved in 
the presence of a Wen-Witten monopole, which is a t 
magnetic charge arising as a consequence of Calabi-Yau 
compactification and the non-simply-connected nature of the six- 
dimensional manifold. Finite and minimum energy configurations of 
the system are identified and obtained. Corrections to the axionic 
(8) term in the superstring Lagrangian are also determined in the 
presence of the monopole. 


18695 Dirac wave functions in hypernuciear formation 
through kaon photoproduction. Bennhold, C. Thesis (Ph. D.). 
155p. Ohio Univ., Athens, OH (US) (1987). Available from Univer- 
sity Microfilms, PO Box 1764, Ann Arbor, Mi 48106, Order 
No.87-27,878. 

The formation of hypernuciei through the photoproduction of 
kaons is formulated in the framework of a Relativistic Distorted 
Wave Impulse Approximation (RDWIA). Single particle wave func- 
tions obtained by solving the Dirac equation with scalar and vector 
potentials are employed to describe the nucleon and hyperon 
bound states. Evaluating the matrix elements in momentum space 
allows straightforward treatment of Fermi motion and nonlocalities 
of the photoproduction amplitude. The coupling constants of this 
operator, which is derived using diagrammatic techniques ad in- 
cludes low-lying baryon and meson resonances, are obtained by a 
least squares fit to data. Kaon distortion is treated via an optical 
potential that is derived from the elementary KN-amplitudes. Rela- 
tivistic effects are found to be important along with the effects of 
the nonlocalities, whereas kaon distortion is of minor importance. 
Realistic predictions about the effects of the hadron resonances 
are complicated by the uncertainty regarding the elementary cou- 
pling constants. Extensions of the impulse approximation were 
discussed in form of off-shell effects and medium modifications. 


18696 QCD parton recombination and applications to nu- 
clear structure functions. Close, F.E. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831 (USA)— Physics Depart- 
ment, University of Tennessee, Knoxville, Tennessee 37996 
(USA)); Qiu, J.; Roberts, R.G. Physical Review [Section] D: Parti- 
cles and Fields (USA), 40(9): 2820-2831 (1 Nov 1989). DOE 
Contract W-31109-ENG-38. 

We investigate a hitherto neglected sector of perturbative QCD 
which is normally hidden in conventional hadron analyses but has 
observable consequences in nuclei. There is a modification to 
structure functions arising from the fusion of quarks, antiquarks, 
and gluons and we derive recombination factors, analogues of fa- 
miliar splitting functions, and compute the effects of parton fusion 
on the nuclear structure functions. This mechanism causes the 
structure functions to extend beyond x=1; as x-—-0 we have a 
source of shadowing within the framework of QCD. We find that 
the loss of momentum when nucleons bind is shared almost 
equally between gg and gluons. We predict that the nuclear modifi- 
cation of the gluon distribution is a significant suppression as x—0 
and enhancement for x~0.2. We point out how hadronic w produc- 
tion may be used to disentangle this shadowing mechanism from 
other nuclear effects. 
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18697 (INIS-mf—1 1583, pp. 6.9) Enhanced backscattering of 
electrons in a magnetic field. Berkovits, R. (Bar-llan Univ., 
Ramat-Gan (Israel). Dept. of Physics); Eliyahu, D.; Kaveh, M. 
israel Physical Society, Jerusalem (Israel); Bar-Ilan Univ., Ramat- 
Gan (Israel). Dept. of Physics. 1989. (CONF-8904310-: 1989 
annual meeting of the Israel Physical Society, Ramat-Gan (Israel), 
17 Apr 1989). In Israel Physical Society 1989 annual meeting: Pro- 
gram and abstracts. Order Number DE90706025. Available from 
NTIS (US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

Abstract only. ELECTRONS/backscattering; COHERENT SCAT- 
TERING; ELECTRONS; BACKSCATTERING; MAGNETIC FIELDS; 
PEAKS 


18698 (INIS-SU-138, pp. 223-227) Integral experiment on 
14 MeV neutron transmission by FLIBe assembly. Antonov, S. 
(Bylgarska Akademiya na Naukite, Sofia (Bulgaria). Inst. za Ya- 
drena Izsiedvaniya i Yadrena Energetika (Bulgaria)); Daskalov, 
G.G.; llieva, K.; Pantellev, Ts.; Stoeva, L.; Christov, V.; Zagryad- 
skij, V.; Chuvilin, D. Gosudarstvenny) Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); AN SSSR, Moscow 
(USSR); AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issledovanij; Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral'nyj) Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1988. (in Russian). 
(CONF-870959-: 1. international conference on neutron physics, 
Kiev (USSR), 14-18 Sep 1987). In Neutron physics. V. 4. Order 
Number DE90705998. Available from NTIS (US Sales Only), PC 
A13/MF A01 - OSTI; INIS. 

Results of measuring spectral indices for leakage of 14 MeV 
neutrons from a spherical FLiBe assembly, obtained by threshold 
activation detectors are presented. Values of complete leakage flux 
and activation, obtained on the base of numerical calculations are 
also presented. 4 refs.; 3 tabs. 


18699 (INIS-SU-139, pp. 107-108) Microdosimetric ap- 
proach in description of radiation effects in heterogeneous 
systems. Lazurik, V.T. Moskovskij Inzhenerno-Fizicheskij Inst., 
Moscow (USSR). 1989. (in Russian). (CONF-8904298-: 6. All- 
Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). In Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of reports. Order Number 
DE90706000. Available from NTIS (US Sales Only), PC A09/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. 3 refs. MICRODOSIMETRY/physical radiation effects; 
ENERGY LOSSES; FLUCTUATIONS; MICRODOSIMETRY; RADI- 
ATION TRANSPORT; RESPONSE FUNCTIONS; STOCHASTIC 
PROCESSES 


18700 (INIS-SU-144/A, pp. 71) Polarization bremsstrahlung 
trom charged particles with the Vavilov-Cherenkov effect. 
Platonov, K.Yu.; Toptygin, I.N. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. CHARGED PARTICLES/bremsstrahlung; 
BREMSSTRAHLUNG; CHERENKOV RADIATION; MATTER; PER- 
MITTIVITY; POLARIZATION 


18701 (INIS-SU-144/A, pp. 84) Radiation of ete--pairs 
within the energy range 8-26 GeV in a thick tungsten crystal. 
Baskov, V.A. (and others); Ganenko, V.B.; Zhebrovskij, Yu.V. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-Issiedovatel'skij Inst. Yadernoj Fiziki. 1989. (In 
Russian). (CONF-8905275—: 19. All-union conference on physics 


of charged particles interaction with crystals, Moscow (USSR), 29 
31 May 1989). In Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. 4 refs., 1 fig. ELECTRON PAIRS/photoproduction; 
ELECTRON PAIRS/tungsten; CHANNELING; CRYSTALS; PHOTO- 
PRODUCTION; TUNGSTEN; ENERGY LOSSES; GAMMA 
RADIATION; GEV RANGE 10-100; ORIENTATION; PHOTONS 


18702 (INIS-SU-144/A, pp. 85) e*e--pair production by 
high energetic gamma-quanta in tungsten crystal. Baskov, V.A.; 
Ganenko, V.B.; Zhebrovskij, Yu.V. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275-—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 2 refs., 1 fig. ELECTRON PAIRS/photoproduction; 
CRYSTALS; PHOTOPRODUCTION; GAMMA __ RADIATION; 
GEV RANGE 10-100; LOW TEMPERATURE; MEDIUM 
TEMPERATURE; ORIENTATION; PHOTONS; PROBABILITY; 
TEMPERATURE DEPENDENCE; THICKNESS; TUNGSTEN 


18703 (INIS-SU-144/A, pp. 94) Photoproduction of e—e* 
pairs in thin crystals. Kiejner, V.L.; Malyshevskij, V.S. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvenny) Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssledovatel'skij Inst. Yadermoj Fiziki. 1989. (in Russian). 
(CONF-8905275-: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. ELECTRON PAIRS/crystals; ELECTRON PAIRS/ 
photoproduction; BORN APPROXIMATION; COHERENT PRO- 
DUCTION; DIFFERENTIAL CROSS SECTIONS; CRYSTALS; 
PHOTOPRODUCTION; THICKNESS 


18704 (KEK-PR-89-1, pp. 27-49) Physics with ultra-cold 
neutrons. Yamaguchi, A. (Tohoku Univ., Sendai (Japan). Dept. of 
Physics). National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). 1989. (CONF-8810465—-: 3. workshop on elementary- 
particle picture of the universe, Fujiyoshida (Japan), 17-19 Oct 
1988). In Proceedings of the third workshop on elementary-particle 
picture of the universe. Order Number DE90741370. Available 
from NTIS (US Sales Only), PC A13/MF A01. 

The unique properties and the productions of neutrons with ener- 
gies well below 2 x 10-” eV, so-called ‘ultra-cold neutrons’, are 
briefly reviewed. Some of experiments on fundamental physics with 
such slow neutrons are presented. The ultra-cold neutrons are with 
a great advantage for investigations of fundamental interactions. 
(author). 


18705 (UCRL-99450) Test problems in radiative transfer 
calculations. Shestakov, A.|.; Kershaw, D.S.; Zimmerman, G.B. 
Lawrence Livermore National Lab., CA (USA). 12 Jan 1989. 12p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-890408-17: Topical meeting on advances in 
nuclear engineering computation and radiation shielding, Santa Fe, 
NM (USA), 9-13 Apr 1989). Order Number DE90002887. Available 
from NTIS, PC A03/MF A01 - OSTI. 

Several test problems are presented for evaluating the radiation 
diffusion equations. For spatial transport schemes, 1-D problems 
with known analytic solutions are tested on 2-D domains with non- 
orthogonal meshes. It is shown that a scheme based on the Finite 
Element Method is insensitive to grid distortions when the diffusion 
term is dominant. Other test problems deal with Compton scatter- 
ing, specifically the 1-D Fokker-Planck equation coupled to an 
equation describing the change in electron temperature. The test 
problems model the evolution of a Planckian radiation field as it 
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equilibrates with the electrons. In all cases, the numerical results 
are compared with the analytic ones. 15 refs., 9 figs., 7 tabs. 


18706 (UM-P-89/44) Observation of the topological 
Aharonov-Casher phase shift by neutron interferometry. Cim- 
mino, A. (Melbourne Univ., Parkville (Australia). School of Physics 
(Australia)); Opat, G.I.; Klein, A.G.; Kaiser, H.; Werner, S.A.; Arif, 
M.; Clothier, R. Melbourne Univ., Parkville (Australia). School of 
Physics. Apr 1989. 14p. Order Number DE90613438. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Submitted to Phys. Rev. Lett. 

The phase shift predicted by Aharonov and Casher for a mag- 
netic dipole diffracting around a charged electrode has been 
observed for the case of thermal neutrons, using a neutron interfer- 
ometer containing a 30kV/mm vacuum electrode system. The 
judicious use of the Earth's gravitational field introduces a spin- 
independent phase shift which enables unpolarized neutrons to be 
used. A supplementary magnetic bias field of the correct magni- 
tude allows first order sensitivity to be achieved; even so, the 
theoretically predicted phase shift is only 1.50 milliradians for the 
geometry and conditions of the experiment. A phase shift of 2.19 
+ 0.52 milliradians is observed. 11 refs., 3 figs., 1 tab. 


18707 Detection of the muon component of EAS initiated by 
neutral primary cosmic radiation. Stanley, G.B. Thesis (Ph. D.). 
456p. Univ. of Nottingham, Nottingham (GB) (1987). Available from 
UMI, Dissertation Information Services, 300 North Zeeb Road, Ann 
Arbor, Mi 48106 BRD-80,726. 

This work describes the design, installation and calibration of a 
35 m? shielded scintillation counter, to study the muon component 
of extensive air showers triggering the newly established Gamma 
Ray Experiment (GREX) at Haverah Park. GREX is an array of 
scintillation detectors, sensitive to air showers of primary energy 
greater than 2 x 10'* eV per particle. It has good angular preci- 
sion in the vertical direction (better than 1°) and was specifically 
designed to identify point sources of primary gamma rays. In this 
thesis, air showers arriving from the direction of the X-ray binary 
Cygnus X-3 are studied for evidence of an excess of events with 
low muon content, the likely signature of photon primaries. 
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Refer also to citation(s) 16182, 16194, 16634, 16646, 16679, 
17657, 18078 


18708 (AECL-9051) Manual of bioassay procedures for ra- 
dionuclides. Pleskach, S.; Petkau, A. Atomic Energy of Canada 
Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research Estab- 
lishment. Jun 1986. 53p. Order Number DE90614492. Available 
from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

A monitoring program is described by which atomic radiation 
workers ar monitored for internal contamination with radionuclides 
in the workplace. The program involves analytical procedures for 
measuring alpha, beta and gamma activity in biological specimens, 
usually urine. Radionuclides are identified by their characteristic ra- 
diation using liquid scintillation counting, and alpha, beta and 
gamma spectrometry. Examples of calculating the minimum de- 
tectable activity for specific radionuclides are given and used to 
derive call-in-criteria in accordance with which the different groups 
of workers are monitored each month. 


18709 (AECL-9177, pp. 13-14) Dosimetric research at 
CRNL. Johnson, J.R.A. (Atomic Energy of Canada Ltd., Chalk 
River, ON (Canada). Chalk River Nuclear Labs.). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Apr 1986. (CONF-8508278—: Workshop on nuclear medicine 
tomorrow, Chalk River (Canada), 20-22 Aug 1985). In Workshop 
on nuclear medicine tomorrow. Order Number DE90614536. Avail- 
able from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

This paper gives a broad overview of dosimetric research being 
carried out at Chalk River Nuclear Laboratories. At the time of the 
report this research group consisted of 8 professionals and approx- 
imately 20 support staff. Areas of research discussed are: (1) 
dosimetry service; (2) dosimeter and monitor development; and (3) 
dosimetry calculations. 


18710 (AECL-9177, pp. 29-30) Integrated Radiation Moni 
toring and Archival (IRMA) system. Capel, A.C. (Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.). Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Apr 1986. (CONF-8508278-: Workshop 
on nuclear medicine tomorrow, Chalk River (Canada), 20-22 Aug 
1985). In Workshop on nuclear medicine tomorrow. Order Number 
DE90614536. Available from NTIS (US Sales Only), PC AO5/MF 
A01 - OSTI; INIS. 

A brief outline of the capabilities of fully integrated information 
systems for real-time applications is presented. 


18711 (AECL-9434) GENMOD - A program for internal 
dosimetry calculations. Dunford, D.W.; Johnson, J.R. Atomic En- 
ergy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Dec 1987. 36p. Order Number DE90614496. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

The computer code GENMOD was created to calculate the re- 
tention and excretion, and the integrated retention for selected 
radionuclides under a variety of exposure conditions. Since the 
creation of GENMOD new models have been developed and inter- 
faced to GENMOD. This report describes the models now included 
in GENMOD, the dosimetry factors database, and gives a brief de- 
scription of the GENMOD program. 


18712 (AECL-9442) A study of the health of the employees 
of Atomic Energy of Canada Limited. IV: Analysis of mortality 
during the period 1950-1981. Howe, G.R. (Toronto Univ., ON 
(Canada). Dept. of Preventive Medicine and Biostatistics); Chiarelli, 
A.M.; Etezadi-Amoli, J.; Miller, A.B.; Weeks, J.L. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. 1987. 18p. Order Number DE90614497. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A follow-up study of 13,570 individuals employed by Atomic En- 
ergy of Canada Limited has been conducted by linking the records 
for the cohort to Canadian mortality data for the period between 
1950 and 1981. Approximately 60 percent of the individuals in this 
cohort had some radiation exposure recorded during their employ- 
ment. A total of 150 deaths from cancer were observed in those 
males with some radiation exposure, compared to 166 expected, 
giving a standardized mortality ratio of 0.90. No individual cancer 
shows a significantly increased death rate compared to the popula- 
tion rate. in general, these results provide useful evidence that the 
currently accepted risk estimates for radiation-induced cancer are 
reasonable for low dose rate experience. 


18713 (ARL/TR-083) Annual review of research projects 
1987. Keam, D.W. (ed.). Australian Radiation Lab., Melbourne 
(Australia). Apr 1989. 93p. Order Number DE90614498. Available 
from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The Australian Radiation Laboratory is a national laboratory 
whose function is to assist the users of radiation, and those who 
regulate its use, to ensure that wherever radiation is encountered, 
it is managed in the safest possible way. In performing this func- 
tion the Laboratory conducts a varied program of applied research 
in areas which have implications for occupational or public health. 
This progress report provides a brief outline of current Laboratory 
research and development projects and their present status. The 
material is grouped into the following research fields: uranium, 
radon and its daughters; environmental radiation monitoring; radio- 
pharmaceuticals and nuclear medicine; X-ray and clinical 
dosimetry; radionuclide metrology; non-ionising electromagnetic 
radiations; measurement standards in radiation dosimetry; and ra- 
diation effects in solids and gases. Refs., figs., tabs. 


18714 (CFFTP-G-86005) An adapter to suppress the re- 
sponse of a scintrex 209 tritium monitor to tritium oxide. 
Wood, M.J. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.); McElroy, R.G.C. Canadian 
Fusion Fuels Technology Project, Toronto, ON (Canada). Nov 
1986. 23p. (CRNL—4014). Order Number DE90614499. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A drying cartridge has been designed and built for the Scintrex 
209 tritium-in-air monitor to suppress the monitor's response to tri- 
tium oxide. The drying cartridge is easily installed at the input of 
the monitor's filter assembly, adding only 3.5 inches to the overall 
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length of the instrument. The cartridge was found to be effective in 
suppressing the monitor's response to tritium oxides without signifi- 
cantly effecting its sensitivity to elemental tritium. It thus gives an 
operator the means to determine whether the tritium he is sampling 
is in the elemental or oxidized form. 


18715 (INFO—0176) A feasibility study - in vivo measure- 
ment of jead 210 in Newfoundland fluorsper miners. Davis, 
M.W. (Monserco Ltd., Montreal, PQ (Canada)). Atomic Energy 
Control Board, Ottawa, ON (Canada). Feb 1986. 23p. Order Num- 
ber DE90614500. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Study stopped prematurely due to lack of subject cooperation. 

A feasibility study was attempted to determine if skeletal burdens 
of Pb210 in Newfoundland fluorspar miners could be measured by 
in-vivo techniques using phoswich detectors inside a shadow 
shield. The detection system comprised two 12.7 cm diameter 
phoswich detectors with 3 mm thick front crystals of Nal (T1 
activated) and 5 cm thick back crystals of Cs! (T1 activated). Cali- 
bration of the system was carried out using a head phantom 
impregnated with Pb210 and a minimum detection limit of 0.20 nCi 
in the skull was calculated. Pb210 burdens in the skull and knee 
were measured in each of two ex-miners who had received radon 
daughter exposures estimated at 1766 and 1235 Working Level 
Months (WLM). The last exposures had been 25 and 19 years ago 
respectively and the Pb210 burdens had decreased to the point 
where they were undetectable using this technique. The estimated 
exposures are not inconsistent with the upper limits of exposure 
calculated using Eisenbud’s model and assuming 0.2 nCi skull bur- 
dens. Among thirty other potential candidates for a full scale study 
most had exposures less than 3500 WLM and based on the limited 
data obtained from this work, results from a full scale study would 
have significant statistical uncertainties. Unfortunately during the 
course of this work a negative attitude developed among the candi- 
dates and the research had to be stopped prematurely. 


18716 (INFO-0186) A review of the scientific basis for the 
quality factor for fast neutrons. Myers, D.K. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Johnson, J.R. Atomic Energy Control Board, Ottawa, ON 
(Canada). Apr 1986. 42p. Order Number DE90614475. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Recently, the ICRP has recommended that the quality factor for 
fast neutrons be increased by a factor of two. They did not give a 
detailed explanation of the reasons for their recommendations, but 
indicated that the reasons would be developed as part of a much 
larger review of the quality factor for all radiations. Since it is 
AECB's policy to follow ICRP’s recommendations unless there is 
good reason not to do so, and since the changing of the quality 
factor for neutrons has not been generally accepted by other coun- 
tries a review of the scientific basis for the neutron quality factor 
was requested. This report gives results of that review. The report 
reviews the available published information on the relative biologi- 
cal effectiveness (RBE) of neutrons and on the physical basis for 
the neutron quality factor for use in personnel dosimetry programs. 
It is concluded that some, but by no means all, of the RBE data 
supports an increased quality factor, but the relevance of this data 
to the quality factor for use in radiaton protection is not clear for 
two reasons. Firstly, the biological endpoints are not all directly ex- 
trapolatable to late stochastic effects in humans, and secondly, the 
current conservative selection of a quality factor for neutrons, and 
the conservative practise of equating whole body dose to the maxi- 
mum dose equivalent, leads to a factor of about 10 conservatism 
in the assignment of neutron dose equivalents. The overall conclu- 
sion of the review is that there is no compelling reason to increase 
the quality factor for neutrons at least until the ICRP has com- 
pleted its comprehensive review of the subject. 58 refs. 


18717 (INIS-SU-139, pp. 36-37) Dosimetric and microdosi- 
metric characteristics of radiation fields. Abrosimov, A.|.; 
Alekseev, A.G.; Golovachik, V.T. Moskovskij Inzhenerno-Fizicheskij 
Inst., Moscow (USSR). 1989. (in Russian). (CONF-8904298-: 6. 
All-Union conference on microdosimetry, Kanev (Ukrainian SSR), 
14-25 Apr 1989). in Proceedings of the 6. All-union conference on 
microdosimetry: Summaries of reports. Order Number 
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DE90706000. Available from NTIS (US Sales Only), PC AO9/MF 
A01 - OSTI; INIS. 

L-20850. 

Short note. 1 ref. RADIATION SOURCES/dosimetry; RADIATION 
SOURCES/microdosimetry,; ACCELERATORS; ENERGY SPEC- 
TRA; LET; MUONS; NEUTRONS; PHOTONS; RADIATION 
DOSES; DOSIMETRY; MICRODOSIMETRY 


18718 (IPEN-PUB-260) Mathematical development of a 10 
years old child phantom for use in internal dosimetry. Deus, 
S.F.; Poston, J.W.; Watanabe, S. Instituto de Pesquisas Energeti- 
cas e Nucieares, Sao Paulo, SP (Brazil). Aug 1989. 80p. (In 
Portuguese). Order Number DE90614502. Available from NTIS 
(US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

The main objectives of this work are: (1) to develop a project of 
a mathematical phantom representing as far as possible a child of 
10 years old and (2)to use this phantom as a base for the specific 
absorbed fractions (SAF) calculations in the internal organs and 
skeleton due to the radioisotopes most used in nuclear medicine. 
This phantom was similar in shape to the Fisher and Snyder one, 
but several changes were introduced to make the phantom more 
realistic. Those changes included the addition of a neck region, 
puting the arms outside the trunk region, changes in the trunk, 
head and genitalia regions shapes. Several modifications were also 
done in the skeleton. For instance, the head bones, rib cage, 
pelvis, vertebral column, scapula, clavicles and the arms and legs 
bones were made very close to the real anatomic shapes. Some 
internal organs as the brain, lungs, liver, small and large intestines 
were also changed as a consenquence of the above modifications. 
In all those cases, the changes were made not only in the shapes 
but also in the organs and bones position in such a way to be 
more representative of the 10 years old anatomic age. Estimates 
of the SAF obtained by the use of this phantom, resulted, as ex- 
pected, significantly different from those obtained by the use of a 
simpler model. in other words, the ratio between the SAF in the or- 
gans of the phantom developed in this project and the SAF in the 
organs of the phantom similar to the adult (obtained by reducing 
each region of the adult phantom by the use of appropriate factor) 
vary from 0.37 to 5. Those differences and their meaning are also 
discussed. (author). 


18719 (IPEN-PUB-263) Correction factors for clinical 
dosemeters used in large field dosimetry. Campos, L.L.; Cal- 
das, L. Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo, 
SP (Brazil). Aug 1989. 16p. (in Portuguese). Order Number 
DE90614729. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

The determination of the absorbed dose in high-energy photon 
and electron beams by the user is carried out as a two-step proce- 
dure. First the ionization chamber is calibrated at a reference 
quality by the user at a standard laboratory, and then the chamber 
is used to determine the absorbed dose with the user’s beam. A 
number of conversion and correction factors have to be applied. 
Different sets of factors are needed depending on the physical 
quantity the calibration refers to, the calibration geometry and the 
chamber design. Another correction factor to be introduced for the 
absorbed dose determination in large fields refers to radiation ef- 
fects on the stem, cable and sometimes connectors. A simple 
method was developed to be suggested to hospital physicists to be 
followed during large radiation field dosimetry, in order to evaluate 
the radiation effects of cables and connectors and to determine 
correction factors for each system or geometry. (author). 


18720 (UCRL-53833-Rev.1) Personnel neutron dosimetry 
using electrochemically etched CR-39 foils: Revision 1. Hank- 
ins, D.E.; Homann, S.G.; Buddemeier, B. Lawrence Livermore 
National Lab., CA (USA). Dec 1989. 51p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90006391. Available from NTIS, PC A04/MF A01 - OSTI; GPO 


This report describes our personnel neutron dosimetry system 
that is based on the electrochemical etching of CR-39 plastic at el- 
evated temperatures. We describe our four-stage electrochemical 
etch procedure that can be used to process quickly large numbers 
of CR-39 dosimeters. We have developed an image analyzer that 
is used to measure the track-size distribution and the track density 





on the foils. The track-size distribution is used to identify and elimi- 
nate foils with high defect-caused backgrounds and to reduce the 
effective background on the foils by discriminating against defect- 
caused tracks. The track-size distribution can be used to obtain 
information on the incident neutron energy or spectrum. 


18721 Beta considerations in internal dose estimation using 
a Monte Carlo code. Jimba, B.W. Thesis (Ph. D.). 162p. Texas A 
and M Univ., College Station, TX (US) (1987). Available from Uni- 
versity Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order 
No.88-02,090. 

Calculations of Absorbed Fraction (AF) of radiation energy, for 
various source and target organs of interest in internal dosimetry, 
neglect the transport of electron by-products from photon interac- 
tions as well as beta radiation from radionuclide decay. Without 
electron and beta transport, values of AF for photon radiation are 
overestimated when the source organ is the target organ and 
underestimated for nearby target organs which do not contain ra- 
dioactivity. Currently, calculating AF for electron and beta radiation 
has not been possible. Corrections for these inadequacies are 
made using the INDOSE code, developed for use with a modified 
version of the Electron-Gamma Shower (EGS4) code. EGS4 is a 
simulation code that uses the Monte Carlo method. Calculations of 
AF were performed for various energies of photon radiation homo- 
geneously distributed in 10 source organs and electron radiation 
distributed in 6 source organs. Results from INDOSE-EGS4 code 
for photon radiation, without electron transport, show good agree- 
ment with published data. For identical source and target organs, 
AF values for photon radiation with and without electron transport, 
show identical results below about 0.5 MeV and an increasing dif- 
ference above this energy. For electron radiation, AF decreases 
linearly with energy when source and target organs are identical. 
However, for other target organs, AF gradually increases with en- 
ergy leveling off to a constant value. More accurate dose estimates 
are obtained from the AF values presented. 
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Refer aiso to citation(s) 17013, 17044, 17065, 17078, 17104, 
17119, 17124 


18722 (AD-A-213784/2/XAB) Positron annihilation lifetime 
evaluation of thermal cycling eftects in atactic polystyrene. 
Kasbekar, A.D.; Jones, P.L. Duke Univ., Durham, NC (USA). Dept. 
of Mechanical Engineering and Materials Science. 1989. 11p. 
Available from NTIS, PC A03/MF A01. 

Pub. in Jnl. of Polymer Science: Part A: Polymer Chemistry, Vol. 
27, 1373-1382(1989). 

Positron annihilation lifetime spectroscopy (PALS) is an atomic- 
level probing technique that has been shown to be extremely 
sensitive to vacancy-type defects in a wide variety of solids. In 
amorphous and semicrystalline polymers this technique is uniquely 
sensitive to free-volume-based structural changes such as the 
glass transition. As such, PALS complements conventional macro- 
scopic polymer characterization techniques. Positron annihilation 
lifetime spectroscopy (PALS) was used to investigate the thermal- 
cycling characteristics of two different-molecular-weight atactic 
polystyrene reins. Annealed compression-molded samples were 
thermally cycled over the temperature range 253 to 393 K with PAL 
spectra taken in 10 K increments upon both cooling and heating. 
The longest-lived component lifetime and intensity, indicative of or- 
thopositronium pick-off, exhibit thermal dependencies that can be 
interpreted in a manner consistent with anticipated free-volume 
changes associated with structural transitions. 


18723 (AECL-9177, pp. 35-49) Nuclear magnetic resonance 
(NMR). Saunders, J. (National Research Council of Canada, Ot- 
tawa, ON (Canada). Div. of Biological Sciences). Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Apr 1986. (CONF-8508278—: Workshop on nuclear medicine 
tomorrow, Chalk River (Canada), 20-22 Aug 1985). In Workshop 
on nuclear medicine tomorrow. Order Number DE90614536. Avail- 
able from NTIS (US Sales Only), PC AO5/MF A01 - OSTI; INIS. 

Examples of the uses of nuclear magnetic resonance (NMR) in 
nuclear medicine are presented. 10 figs. 
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18724 (CONF-89111S-89) Dopant site location in dual 
implanted GaP using {111} planar channeling. Parikh, N.R. 
(North Carolina Univ., Chapel Hill, NC (USA). Dept. of Physics and 
Astronomy); Kao, C.T.; Lee, D.R.; Muse, J.; Swanson, M.L.; 
Haynes, T.E.; Venktasubramanian, R.; Timmons, M. Oak Ridge 
National Lab., TN (USA). [1989]. 6p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract ACO5-840R21400. From Materials 
Research Society fall meeting; Boston, MA (USA); 27 Nov - 2 dec 
1989. Order Number DE90006565. Available from NTIS, PC 
AO2/MF A01 - OSTI. 

Previous studies have indicated that dual implantation can effi- 
ciently introduce group IV dopant onto selected sub-lattice sites in 
lll-V compound semiconductors, thus enhancing electrical activa- 
tion. We studied this phenomenon in GaP using Rutherford 
Backscattering Spectroscopy (RBS) to determine the lattice loca- 
tion of Sn atoms. We used single crystals of GaP (100) which had 
been implanted at 400° C with '@°Sn* following previously im- 
planted ®°Ga* or °'P+. Energies were selected for equivalent 
projected ranges, and all species were implanted with doses of 1 
x 10'S atoms/cm?. Asymmetry in the angular scan of the {111} 
planar channel was then used to determine the sub-lattice location 
of the implanted Sn. RBS results indicated that for all implants Sn 
atoms were substituting Ga and P sites equally. However, Hall ef- 
fect measurements gave p type conduction for GaP implanted with 
Sn alone, while those with prior implants of Ga or P resulted in n- 
type conduction. RBS and Hall effect results are explained by a 
vacancy complex model. 10 refs., 2 figs., 1 tab. 


18725 (CONF-8909210-5) The theory of track formation in 
insulators due to densely ionizing particles. Ritchie, R.H. (Oak 
Ridge National Lab., TN (USA)); Gras-Marti, A.; Ashley, J.C. Oak 
Ridge National Lab., TN (USA). [1989]. 17p. Sponsored by U.S. 
DOE Environment Health & Safety. DOE Contract AC05- 
840R21400. From 12. Werner Brandt international workshop on 
charged particle penetration phenomena; San Sebastian (Spain); 
4-7 Sep 1989. Order Number DE90006886. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

We have devised a self-consistent scheme for modeling the evo- 
lution of the electrons and ions created along the track of a swift, 
densely ionizing particle passing through an insulator. Numerical 
implementation of the model has been made. 11 refs., 3 figs. 


18726 (DOE/ER/45162-4) [A study of the interaction of 
light with surfaces of sub-micron dimensions]: Progress re- 
port. Reifenberger, R. Purdue Univ., Lafayette, IN (USA). Dept. of 
Physics. Nov 1989. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-84ER45162. Order Number DE90006646. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The research supported by this Department of Energy contract is 
primarily devoted to the study of the electronic properties of sur- 
faces with sub-micron size. In previous years, we have studied the 
photoexcitation of electrons from field emission tips by a focused 
Argon-ion laser beam tuned to operate at a specific photon energy. 
The photoexcited electrons escape into the vacuum by tunneling 
through a surface potential barrier which is distorted by the appli- 
cation of a strong electric field. The interest in these experiments 
lies in a better understanding of the photoexcitation process at low 
photon energies. The techniques that have been developed directly 
measure the excited state energy distribution of electrons emitted 
through the surface potential barrier. The basic information gained 
from this research is relevant to opto-electronic devices which rely 
on photoexcitation of electrons in the presence of strong interfacial 
electric fields for their operation. 


18727 (IC—89/238) Acoustic wave emission by two dimen- 
sional plasmons. Ghosh, B.K.; Mishonov, T.M. International 
Centre for Theoretical Physics, Trieste (Italy). Sep 1989. 10p. Or- 
der Number DE90612962. Available from NTIS (US Sales Only), 
PC A02/MF A01 - OSTI; INIS. 

In this paper, acoustic elastic wave emission by external electro- 
magnetic field incident on GaAs and Al,Ga;_,As semiconductor 
heterostructure has been considered through plasmons in quasi 
2-D electron gas. The power conversion coefficient has been ob- 
tained for longitudinal acoustic (LA) mode only. The interaction of 
electrons with the elastic lattice vibration is taken into account 
through a phenomenological deformation potential within the jellium 
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model. It is shown that the coherent transfer of electro-magnetic 
(em) energy into the acoustic energy occurs through a sharp reso- 
nance with the plasmon which in turn slowly decays into LA mode. 
The incoherent transfer of em energy contributes to ohmic loss. 
(author). 12 refs, 1 fig., 2 tabs. 


18728 (IC—89/242) Three-photon interband process in 
solids. Hassan, A.R. international Centre for Theoretical Physics, 
Trieste (Italy). Aug 1989. 15p. Order Number DE90612899. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

A perturbative approach has been used to calculate the three- 
photon absorption coefficients through the most energetically 
favourable band models. Both parabolic and non-parabolic band 
approximations are considered. Numerical estimates for three dif- 
ferent alkali iodides are compared with a recent experimental result 
and with a recent theoretical non-perturbative approach. The re- 
sults show that the transition mechanisms through the perturbative 
non-parabolic four-band model, in which all the transition matrix 
elements are allowed, gives a reasonable agreement with the ex- 
periment. The other perturbative models, parabolic as well as 
non-parabolic and the non-perturbative approach, greatly underesti- 
mate the experimental results. (author). 9 refs, 3 figs, 1 tab. 


18729 (IC-89/246) Exact ground and excited states of an 
antiferromagnetic quantum spin model. Bose, |. International 
Centre for Theoretical Physics, Trieste (Italy). Aug 1989. 12p. Or- 
der Number DE90612900. Available from NTIS (US Sales Only), 
PC AO3/MF A01 - OSTI; INIS. 

A quasi-one-dimensional spin model which consists of a chain of 
octahedra of spins has been suggested for which a certain param- 
eter regime of the Hamiltonian, the ground state, can be written 
down exactly. The ground state is highly degenerate and can be 
other than a singlet. Also, several excited states can be con- 
structed exactly. The ground state is a local RVB state for which 
resonance is confined to rings of spins. Some exact numerical re- 
sults for an octahedron of spins have also been reported. (author). 
16 refs, 2 figs, 1 tab. 


18730 (IC-89/289) Cooperative effects in a physically ad- 
sorbed monolayer of two-level atoms. Pando Lambruschini, C.L. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1989. 17p. Order Number DE90612901. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

We discuss the possibility of optical instability in a monolayer of 
two-level atoms physically adsorbed on a flat metallic surface. Tak- 
ing into account the feedback mechanism and the local field 
correction we find the necessary and the sufficient conditions for 
the onset of bistability and we also obtain the resonance fluores- 
cence spectrum and the rate of absorption from a probe field by an 
atom of the monolayer. Finally, we give a possible explanation in 
terms of cooperative interaction for the large decay rate found ex- 
perimentally monolayers of low excited physically adsorbed atoms. 
(author). 19 refs. 


18731 (IC—89/310) Inverse photoemission trom electronic 
surtace states: Intensity, angular and polarization depen- 
dence. Trninic-Radja, B. (Zagreb Univ. (Yugoslavia). Faculty of 
Mining, Geology and Petroleum Engineering); Sunjic, M. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Sep 1989. 35p. 
Order Number DE90612902. Available from NTIS (US Sales Only), 
PC A03/MF A011 - OSTI; INIS. 

We first review the problem of a full many-body formulation of in- 
verse photoemission and its reduction to the independent particle 
model. This model is then applied to study the properties of emit- 
ted photon spectra in a simple system which can be treated 
analytically: electronic (image potential) states on dielectric cov- 
ered metal surfaces. In particular, the analytic expressions for the 
matrix elements are evaluated, and intensity, angular and polariza- 
tion dependence are discussed. (author). 24 refs, 9 figs. 


18732 (IC—89/327) Low temperature action for quantum an- 
tlterromagnets on a triangular lattice. Angelucci, A. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1989. 14p. Order 
Number DE90612903. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 
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We present the long wavelengths/low frequencies action of a two 
dimensional quantum Heisenberg antiferromagnet of general spin 
magnitude s on a triangular lattice which describe the fluctuations 
around the ordered Neel ground state. This action is a nonlinear 
sigma-model whose configurations space is the SO(3) manifold, in 
this respect being different by the usual S* sigma-model which 
models an antiferromagnet on a bipartite lattice. We present a map 
on a O(4)-model which allows to study the properties of the sys- 
tem. (author). 17 refs 


18733 (IC-89/370) Coupled magnetoplasmon-phonon 
modes at the surface of a semi-infinite semiconductor super- 
lattice. Granada, J.C. International Centre for Theoretical Physics, 
Trieste (Italy). Nov 1989. 20p. Order Number DE90612904. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Surface excitations, which can occur at the interface of an ionic 
crystal and a semiconductor superlattice in a transversal magnetic 
field, are investigated. It is shown that, under certain conditions, 
the propagation of a surface wave with frequencies lower than the 
electron cyclotron resonance frequency is possible. This mode has 
a negative group velocity. It is demonstrated that the resonance 
between surface polaritons and cyclotron oscillations of the elec- 
tron system causes a small splitting of the surface polariton 
frequency. The behavior of the starting points of the surface cou- 
pling modes is also discussed. (author). 24 refs, 4 figs. 


18734 (INIS-BR-1774) Photodissociation of OH~ ions in 
RbCI crystals. Baldochi, S.L. Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo, SP (Brazil). 1985. 101p. (in Portuguese). 
Order Number DE90612965. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

Experiments utilizing optical absorption tecniques in the visible 
and ultraviolet spectral regions have been performed to study the 
primary and secondary defects from the photodissociation of the 
OH ion in RbCl crystals, over the 77 to 300 K temperature range. 
It was observed that the basic mechanism of the OH~ photodisso- 
ciation is the same as the other alkali halides doped with OH~-. 
Due to the presence of the CN~ molecular impurity in one of the 
samples used, it has been observed that these ions interact with 
the OH- impurities changing the photodissociation process. The 
experimental observation of OH~ photodissociation in RbCl: OH~ 
+ CN- allowed us to propose new aggregated defects. These 
defects are complex centers in the form of [OH~ . CN~] character- 
ized by an_  eletronic absorption at 1940 A and a 
vibrational-rotational absorption at 2165 cm—', and in the form [O- 
. CN-] with a characteristic eletronic absorption at 2040 A. One 
property of the complex center [OH-~ . CN~] observed is that it 
allows photodissociation of the OH~ impurity, by X and UV irradia- 
tion, at room temperature producting U and [O- . CN7-] centers. 
The additive coloration of the RbCl: OH~ + CN~ also showed that 
it’s possible to obtain U centers directly from the OH~ dissociation 
in the presence of CN- impurities. 


18735 (INIS-BR-1775) Photodissociation comprehensive 
study of OH- on alkali halides and their interaction with 
colour centers. Gomes, L. Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo, SP (Brazil). 1985. 159p. (in Portuguese). 
Order Number DE90612905. Available from NTIS (US Sales Only), 
PC AO8/MF A01 - OSTI; INIS. 

This work shows that the OH~ defect induces changes in the 
electronics processes of the alkali halides such as in radiation 
damage and optical cycles of colour centers. Two cases were con- 
sidered: with the presence of an OH™ ion in the (1) excited state 
and (2) in the ground state; (1) the comprehensive study of reso- 
nant OH~ photodissociation in several hosts showed that deep 
traps (for electrons) can be produced from the OH~ dissociation. 
These traps can be effective for the capture of electrons produced 
in the radiation damage of the lattice as well as for trapping elec- 
trons from ionized color centers. It was observed a second channel 
(new) for the de-excitation of the (OH~)* molecule in KI and Rbl. 
This effect can be effective only when the lattice around the 
molecule holds a large enough interstitial space. This new mecha- 
nism is responsible for the strong production at LNT of F centers 
and OH® molecules at the expenses of OH- defects. Considering 
the complete investigation of the full cycle it was proposed a phe- 
nomenological model that would explain the observed behaviour 





when one covers a wide variation of lattice parameters (KCI -> 
Rbl); (2) It was verified that the OH~ ion present in the lattice in- 
duces strong changes in the de-excitation processes of electronic 
defects with a spread out wave function (like F centers). A change 
in the reorientation behaviour of excited Fz and Ft. centers was 
also verified. Two main effects should be mentioned: (A) The in- 
duced de-excitation is very fast and non-radiative on F centers. (B) 
Another type of system investigated (Fz and Ft2) has shown an in- 
tense increase of the speed of reorientation of the F. and Ft, 
excited centers. (autor). 


18736 (INIS-BR-1779) Study of Sni99_,Mnx amorphous 
system by ''°Sn Moessbauer spectroscopy. Drago, V. Centro 
Brasileiro de Pesquisas Fisicas, Rio de Janeiro, RJ (Brazil). 1986. 
110p. (In Portuguese). Order Number DE90612906. Available from 
NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

Thin films of Snio9_, Mnx amorphous alloys with large range of 
concentrations were procedure by vapor condensation technique 
on substrates at temperatures near to liquid helium. The magnetic 
and paramagnetic hyperfine spectra, and the ordering tempera- 
tures were measured by ''®Sn Moessbauer effect. The electrical 
resistivity was used for characterizing the amorphous state. All the 
measurements were done 'in situ’. A magnetic phase diagram is 
proposed. (M.C.K.). 


18737 (INIS-BR-1801) Study of new technique of solid 
combustible materials to determination of volatile elements by 
flame atomic absorption spectrophotometry. Campos, R.C. de. 
Pontificia Univ. Catolica do Rio de Janeiro, RJ (Brazil). Dept. de 
Quimica. 1988. 254p. (in Portuguese). Order Number 
DE90612907. Available from NTIS (US Sales Only), PC A12/MF 
A01 - OSTI; INIS. 

A new technique for direct trace element analysis of solid com- 
bustible materials is described. The samples (up to 10 mg) are 
weighed on a graphite platform wich is then placed in a quartz 
tube, at the focal point of three infrared lamps. When the lamps 
are turned on, the sample burns in a stream of air, and the result- 
ing dry aerosol containing volatile elements such as Hg, Cd, Bi, TI, 
Zn, Pb and Cu is carried into the mixing chamber and thence into 
the flame, where the atomic absorption measurement is carried 
out. This technique overcomes chemical sample preparation steps, 
avoiding contaminations of losses associated with these steps. A 
"furnace in flame” system where the aerosol is transported to a 
flame heated T-tube is also described. The influence of flame stoi- 
chiometry, observation height, platform material and air flux 
intensity was studied inorder to determine optimal analytical condi- 
tions. (author). 


18738 (INIS-BR-1802) Characterization of titanium silicide 
thin films by X-ray diffraction techniques. Morimoto, N.J. Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica. 1987. 131p. (In Por- 
tuguese). Order Number DE90612908. Available from NTIS (US 
Sales Only), PC AO7/MF A01 - OSTI; INIS. 

This thesis deals with characterization techniques of thin films by 
means of X-ray diffraction. This includes phase identification and 
residual stress, microstress and crystallite size calculations. The 
techniques developed were applied on the study of the titanium 
silicide formation obtained by means of Rapidy Thermal Processing 
(RTP) pf Ti films deposited on silicon substratum. The different 
phases were studied in relation with processing temperature and 
time in one and two anneling steps. The low resistivity TiSip phase 
was observed for temperature of 700°C and higher. The experi- 
mental results indicate that the residual stress of TiSi. films doesn’t 
vary significantly with the annealing conditions. On the other hand, 
the microstress is reduced with annealing time at 800° C, while the 
crystallite size is almost not affected. For the microstress and the 
crystallite size determination technique, two methods were imple- 
mented and compared. The Riella’s method appeared to be very 
efficient, while the Gangulle’s method seemed to be inadequate, 
because the results oscillate too much. 


18739 (INIS-mf—11581) Joint Israel-italy symposium on 
magnetic resonance in material and biological sciences, Octo- 
ber 16-18, 1988: Program and abstracts. Weizmann Inst. of 
Science, Rehovoth (Israel). 1988. 53p. (CONF-8810474—: Joint Is- 
rael - Italy symposium on magnetic resonance in material and 
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biological sciences, Rehovot (israel), 16-18 Oct 1988). Order Num- 
ber DE90612909. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

The volume contains 41 abstracts of lectures presented at the 
symposium covering a wide variety of aspects and applications of 
the nuclear magnetic resonance and NMR imaging for molecular 
studies and medical diagnosis. (A.L.). 


18740 (INIS-mf—11581, pp. 16) NMR studies of melanins. 
Aime, S. (Turin Univ. (Italy). Dipt. di Chimica Inorganica, Chimica 
Fizica e Chimica dei Materiali). Weizmann Inst. of Science, 
Rehovoth (israel). 1988. (CONF-8810474-: Joint Israel - Italy sym- 
posium on magnetic resonance in material and biological sciences, 
Rehovot (israel), 16-18 Oct 1988). In Joint Israel - taly symposium 
on magnetic resonance in material and biological sciences, Octo- 
ber 16-18, 1988: Program and abstracts. Order Number 
DE90612909. Available from NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Abstract only. MELANIN/structural chemical analysis; COM- 
PLEXES; MELANIN; NMR SPECTRA; NUCLEAR MAGNETIC 
RESONANCE 


18741 (INIS-mf-11581, pp. 17) Solution structure and dy- 
namics in paramagnetic metalloproteins. Luchinat, C. (Bologna 
Univ. (Italy). Inst. of Agricultural Chemistry). Weizmann Inst. of Sci- 
ence, Rehovoth (israel). 1988. (CONF-8810474—: Joint Israel - 
Italy symposium on magnetic resonance in material and biological 
sciences, Rehovot (Israel), 16-18 Oct 1988). In Joint Israel - Italy 
symposium on magnetic resonance in material and biological sci- 
ences, October 16-18, 1988: Program and abstracts. Order 
Number DE90612909. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Abstract only. PROTEINS/structural chemical analysis; 
DYNAMIC FUNCTION STUDIES; NUCLEAR MAGNETIC RESO- 
NANCE; PROTEINS 


18742 (INIS-mf—11581, pp. 19) Deuterium NMR studies on 
lytropic liquid crystals. Chidichimo, G. (Calabria Univ. (Italy). 
Dept. of Chemistry). Weizmann Inst. of Science, Rehovoth (Israel). 
1988. (CONF-8810474-: Joint Israel - Italy symposium on mag- 
netic resonance in material and biological sciences, Rehovot 
(Israel), 16-18 Oct 1988). In Joint Israel - Italy symposium on mag- 
netic resonance in material and biological sciences, October 16-18, 
1988: Program and abstracts. Order Number DE90612909. Avail- 
able from NTIS (US Sales Only), PC AO4/MF A01 - OSTI; INIS. 
Abstract only. LIQUID CRYSTALS/crystal-phase transformations; 
AQUEOUS SOLUTIONS; DEUTERATION; NUCLEAR MAGNETIC 
RESONANCE; STRUCTURAL CHEMICAL ANALYSIS 


18743 (INIS-mf-11581, pp. 20) Deuterium NMR of n alkyl 
beta-D glucopyranoside liquid crystalline systems. Lowenstein, 
A. (Technion-lsrael Inst. of Tech., Haifa (israel). Dept. of Chem- 
istry); Igner, D.; Zimmermann, H.; Zehavi, U. Weizmann inst. of 
Science, Rehovoth (Israel). 1988. (CONF-8810474—: Joint Israel - 
Italy symposium on magnetic resonance in material and biological 
sciences, Rehovot (israel), 16-18 Oct 1988). In Joint israel - Italy 
symposium on magnetic resonance in material and biological sci- 
ences, October 16-18, 1988: Program and abstracts. Order 
Number DE90612909. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Abstract only. ALKYL RADICALS/structural chemical analysis; 
GLYCOSIDES/structural chemical analysis; AQUEOUS SOLU- 
TIONS; DEUTERATION; GLYCOSIDES; LIQUID CRYSTALS; NMR 
SPECTRA 


18744 (INIS-mf—11581, pp. 41) NMR lineshapes and longitu- 
dinal relaxation of exchanging 3/2 spin nuclei. Eliav, U. (Tel 
Aviv Univ. (Israel). School of Chemistry); Navon, G.; Baran, A. 
Weizmann Inst. of Science, Rehovoth (israel). 1988. (CONF- 
8810474—: Joint Israel - Italy symposium on magnetic resonance in 
material and biological sciences, Rehovot (Israel), 16-18 Oct 
1988). In Joint Israel - Italy symposium on magnetic resonance in 
material and biological sciences, October 16-18, 1988: Program 
and abstracts. Order Number DE90612909. Available from NTIS 
(US Sales Only), PC AO4/MF A01 - OSTI; INIS. 
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Abstract only. NMR SPECTRA/resonance; NMR SPECTRA/ 
simulation; ION EXCHANGE; RESONANCE; SIMULATION; NU- 
CLE!; RELAXATION 


18745 (INIS-mf-11581, pp. 11) Spatial structure by 1D and 
2D nuclear relaxation methods. Niccolai, N. (Siena Univ. (Italy). 
Dept. of Chemistry); Esposito, R.; Mascagni, P.; Rustici, M.; Bonci, 
A.; Scarselli, M.; Lozzi, L.; Neri, P. Weizmann Inst. of Science, 
Rehovoth (israel). 1988. (CONF-8810474—: Joint Israel - Italy sym- 
posium on magnetic resonance in material and biological sciences, 
Rehovot (israel), 16-18 Oct 1988). In Joint israel - Italy symposium 
on magnetic resonance in material and biological sciences, Octo- 
ber 16-18, 1988: Program and abstracts. Order Number 
DE90612909. Available from NTIS (US Sales Only), PC A04/MF 
AO1 - OSTI; INIS. 

Abstract only. MOLECULAR STRUCTURE/nuclear magnetic res- 
onance; ONE-DIMENSIONAL CALCULATIONS; PEPTIDES; 
RELAXATION TIME; RESONANCE SCATTERING; TWO- 
DIMENSIONAL CALCULATIONS 


18746 (INIS-mf-11581, pp. 12) The evaluation of proton in- 
teratomic distances through the combined use of NOESY and 
ROESY techniques. Macura, S. (Belgrade Univ. (Yugoslavia). Inst. 
za Fizicku Hemiju); Isernia, C.; D'Auria, G.; Paolillo, L. Weizmann 
Inst. of Science, Rehovoth (Israel). 1988. (CONF-8810474—: Joint 
israel - Italy symposium on magnetic resonance in material and bi- 
ological sciences, Rehovot (Israel), 16-18 Oct 1988). In Joint /srae/ 
- taly symposium on magnetic resonance in material and biological 
sciences, October 16-18, 1988: Program and abstracts. Order 
Number DE90612909. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Abstract only. INTERATOMIC DISTANCES/nuclear magnetic 
resonance; ACCURACY; COMPARATIVE EVALUATIONS; MOLEC- 
ULAR STRUCTURE; PROTONS 


18747 (INIS-mf-11581, pp. 14) "H-NMR studies of 
enkephalins in cryoprotective mixtures. Temussi, P.A. (Naples 
Univ. (Italy). Dept. of Chemistry); Picone, D.; Motta, A.; Tancredi, 
T. Weizmann Inst. of Science, Rehovoth (israel). 1988. (CONF- 
8810474—: Joint Israel - Italy symposium on magnetic resonance in 
material and biological sciences, Rehovot (israel), 16-18 Oct 
1988). In Joint Israel - Italy symposium on magnetic resonance in 
material and biological sciences, October 16-18, 1988: Program 
and abstracts. Order Number DE90612909. Available from NTIS 
(US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Abstract only. ENKEPHALINS/molecular structure; AQUEOUS 
SOLUTIONS; ENKEPHALINS; NUCLEAR MAGNETIC RESO- 
NANCE 


18748 (INIS-mf-11581, pp. 15) The binding mode of chro- 
momycin A; to DNA. Berman, E. (Weizmann Inst. of Science, 
Rehovoth (israel). Dept. of Organic Chemistry); Kam, M. Weiz- 
mann Inst. of Science, Rehovoth (israel). 1988. (CONF-8810474-: 
Joint Israel - Italy symposium on magnetic resonance in material 
and biological sciences, Rehovot (Israel), 16-18 Oct 1988). In Joint 
Israel - taly symposium on magnetic resonance in material and bi- 
ological sciences, October 16-18, 1988: Program and abstracts. 
Order Number DE90612909. Available from NTIS (US Sales Only), 
PC A04/MF A01 - OSTI; INIS. 

Abstract only. ANTIBIOTICS/chemical bonds; DNA/chemical 
bonds; ANTIBIOTICS; DNA; NUCLEAR MAGNETIC RESONANCE; 
STREPTOMYCIN; TWO-DIMENSIONAL CALCULATIONS 


18749 (INIS-mf-11581, pp. 18) One- and two-dimensional 
dynamics NMR in liquid crystalline solutions. Luz, Z. (Weiz- 
mann Inst. of Science, Rehovoth (israel)). Weizmann inst. of 
Science, Rehovoth (israel). 1988. (CONF-8810474—: Joint Israel - 
Italy symposium on magnetic resonance in material and biological 
sciences, Rehovot (Israel), 16-18 Oct 1988). In Joint Israel - Italy 
symposium on magnetic resonance in material and biological sci- 
ences, October 16-18, 1988: Program and abstracts. Order 
Number DE90612909. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Abstract only. NMR SPECTRA/chemical reaction kinetics; 
AQUEOUS SOLUTIONS; ONE-DIMENSIONAL CALCULATIONS; 
TWO-DIMENSIONAL CALCULATIONS 
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18750 (INIS-mf-11581, pp. 21) Multitrequency NMR spec- 
troscopy. Vega, S. (Weizmann Inst. of Science, Rehovoth (Israel)); 
Goeiman, G.; Zax, D.B. Weizmann Inst. of Science, Rehovoth (Is- 
rael). 1988. (CONF-8810474—: Joint Israel - Italy symposium on 
magnetic resonance in material and biological sciences, Rehovot 
(israel), 16-18 Oct 1988). In Joint Israe/ - Italy symposium on mag- 
netic resonance in material and biological sciences, October 16-18, 
1988: Program and abstracts. Order Number DE90612909. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Abstract only. NUR SPECTRA/pulsed irradiation; AMPLITUDES; 
EXCITATION; FREQUENCY MODULATION; NUCLEAR MAG- 
NETIC RESONANCE 


18751 (INIS-mf—11581, pp. 22) Cu NMR of single crystal 
YBazCu307 dete. Zax, D.B. (Weizmann Inst. of Science, Re- 
hovoth (israel)). Weizmann Inst. of Science, Rehovoth (israel). 
1988. (CONF-8810474—: Joint Israel - Italy symposium on mag- 
netic resonance in material and biological sciences, Rehovot 
(israel), 16-18 Oct 1988). In Joint Israe/ - Italy symposium on mag- 
netic resonance in material and biological sciences, October 16-18, 
1988: Program and abstracts. Order Number DE90612909. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Abstract only. COPPER OXIDES/superconducting junctions; 
BARIUM OXIDES; COPPER; MONOCRYSTALS; NUCLEAR MAG- 
NETIC RESONANCE; NUCLEAR QUADRUPOLE RESONANCE; 
SPIN-LATTICE RELAXATION; YTTRIUM OXIDES 


18752 = (INIS-mf-11581, pp. 25) ?7Al Fourier transform elec- 
tron spin echo modulation studies of Cu** doped zeolites. 
Goldfarb, D. (Weizmann Inst. of Science, Rehovoth (israel). Dept. 
of Isotopes); Kevan, L. Weizmann Inst. of Science, Rehovoth (Is- 
rael). 1988. (CONF-8810474-: Joint Israel - Italy symposium on 
magnetic resonance in material and biological sciences, Rehovot 
(Israel), 16-18 Oct 1988). In Joint Israel - Italy symposium on mag- 
netic resonance in material and biological sciences, October 16-18, 
1988: Program and abstracts. Order Number DE90612909. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 
Abstract only. ACOUSTIC ESR/aluminium 27; ZEOLITES/ 
acoustic esr; COPPER IONS; DOPED MATERIALS; FOURIER 
TRANSFORMATION; HAMILTONIANS; MODULATION; ZEOLITES 


18753 (INIS-mf-11581, pp. 35) NMR studies of cytoche- 
lasins in solution. Maccotta, A. (Basilicata Univ., Potenza (Italy). 
Inst. of Chemistry); Scopa, A. Weizmann inst. of Science, Rehovoth 
(israel). 1988. (CONF-8810474—: Joint Israel - Italy symposium on 
magnetic resonance in material and biological sciences, Rehovot 
(Israel), 16-18 Oct 1988). In Joint /srae/ - Italy symposium on mag- 
netic resonance in material and biological sciences, October 16-18, 
1988: Program and abstracts. Order Number DE90612909. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 
Abstract only. NUCLEAR MAGNETIC RESONANCE/ 
cytochemistry; ENZYME INHIBITORS; GLUCOSE; METABOLITES; 
CYTOCHEMISTRY; SPIN-LATTICE RELAXATION 


18754 (INIS-mf-11581, pp. 42) Spatially selective excitation 
by N-photon pulses. Goelman, G. (Weizmann Inst. of Science, 
Rehovoth (israel)); Vega, S. Weizmann Inst. of Science, Rehovoth 
(israel). 1988. (CONF-8810474—: Joint Israel - Italy symposium on 
magnetic resonance in material and biological sciences, Rehovot 
(Israel), 16-18 Oct 1988). In Joint Israel - Italy symposium on mag- 
netic resonance in material and biological sciences, October 16-18, 
1988: Program and abstracts. Order Number DE90612909. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

Abstract only. EXCITATION/spatial resolution; NUCLEAR MAG- 
NETIC RESONANCE/spatial resolution; EXCITATION; PHOTONS; 
PULSE TECHNIQUES 


18755 (INIS-mf—11581, pp. 36) "H-NMR studies of salmon 
calcitonin: Investigation of the polypeptide secondary struc 
ture in cryoprotective mixtures. . Motta, A. (Consiglio Nazionale 
delle Ricerche, Arco Felice (Italy)); Castiglione Morelli, M.A.; Tra- 
montano, A.; Goud, N.; Temussi, P.A. Weizmann Inst. of Science, 
Rehovoth (Israel). 1988. (CONF-8810474—: Joint Israel - Italy sym- 
posium on magnetic resonance in material and biological sciences, 
Rehovot (Israel), 16-18 Oct 1988). In Joint Israel - Ktaly symposium 





on magnetic resonance in material and biological sciences, Octo- 
ber 16-18, 1988: Program and abstracts. Order Number 
DE90612909. Available trom NTIS (US Sales Only), PC A04/MF 
A01 - OSTI; INIS. 

Abstract only. CALCITONIN/molecular structure; CALCITONIN; 
NUCLEAR MAGNETIC RESONANCE; POLYPEPTIDES; SALMON 


18756 (INIS-mf-11583, pp. 12.6) Investigation of local 
structure and bonding in semiconductor alloys using the NMR 
technique. Zamir, D. (Soreq Nuclear Research Center, Yavne (is- 
rael). Dept. of Solid State Physics). Israel Physical Society, 
Jerusalem (israel); Bar-llan Univ., Ramat-Gan (Israel). Dept. of 
Physics. 1989. (CONF-8904310—: 1989 annual meeting of the Is- 
rael Physical Society, Ramat-Gan (Israel), 17 Apr 1989). In /srae/ 
Physical Society 1989 annual meeting: Program and abstracts. 
Order Number DE90706025. Available from NTIS (US Sales Only), 
PC AO8/MF A01 - OSTI; INIS. 

Abstract only. SEMICONDUCTOR MATERIALS/electronic struc- 
ture; SEMICONDUCTOR MATERIALS/zinc alloys; BINDING 
ENERGY; CADMIUM ALLOYS; CHARGE TRANSPORT; ENERGY 
GAP; MANGANESE ALLOYS; MERCURY ALLOYS; NUCLEAR 
MAGNETIC RESONANCE; TELLURIUM ALLOYS 


18757 (INIS-mf—-11583, pp. 13.3) Spatial resolution of the 
electron-beam-x-ray source in a synchrotron. Fraenkel, B.S. 
(Hebrew Univ., Jerusalem (israel). Racah Inst. of Physics). Israel 
Physical Society, Jerusalem (israel); Bar-Ilan Univ., Ramat-Gan (is- 
rael). Dept. of Physics. 1989. (CONF-8904310—-: 1989 annual 
meeting of the Israel Physical Society, Ramat-Gan (Israel), 17 Apr 
1989). In Israel Physical Society 1989 annual meeting: Program 
and abstracts. Order Number DE90706025. Available from NTIS 
(US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

Abstract only. SYNCHROTRON RADIATION SOURCES/ 
spatial resolution; CROSS SECTIONS; ELECTRON BEAMS; 
MONOCHROMATIC RADIATION; X-RAY SOURCES 


18758 (INIS-SU-144/A) Summaries of reports of 19. All- 
union conference on physics of charged particles interaction 
with crystals. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1989. 192p. (In Russian). (CONF-8905275—: 19. All-union 
conference on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). Order Number DE90706026. 
Available from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; 
INIS. 
Individual papers are indexed. 


18759 (INIS-SU-144/A, pp. 40) On possible generation of 
ultramonochromatic short-wave diffractive radiation due to 
relativistic electrons moving above a corrugated dielectric sur- 
face with resonant atoms. Vysotskij, V.I.; Kuz'min, R.N.; 
Maksyuta, N.V. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. DIELECTRIC MATERIALS/electron diffraction; ELEC- 
TRONS; MONOCHROMATIC RADIATION; RELATIVISTIC RANGE; 
ROUGHNESS; SHORT WAVE RADIATION 


18760 (INIS-SU-144/A, pp. 18) Dechanneling. Theory and 
experiment. Ryabov, V.A. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij Inst. 
Yadernoj Fiziki. 1989. (in Russian). (CONF-8905275-: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 
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Short note. CHANNELING/monocrystals; BINARY ENCOUNTER 
METHOD; CHANNELING; MONOCRYSTALS; CHARGED PARTI- 
CLES; DENSITY MATRIX; KINETIC EQUATIONS; LEVEL 
WIDTHS; MEV RANGE; MULTIPLE SCATTERING; REVIEWS; 
STOCHASTIC PROCESSES 


18761 (INIS-SU-144/A, pp. 20) Study of anguler parameters 
of alpha-particle channeling in high-index silicon channels. 
Zav'yalov, G.|.; Serebro, Yu.D.; Skvortsov, V.V. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1989. (in Russian). 
(CONF-8905275-—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A011 - OSTI; INIS. 

Short note. SILICON/ion channeling; ALPHA PARTICLES; AN- 
GULAR DISTRIBUTION; MONOCRYSTALS; PARTICLE TRACKS; 
SILICON 


18762 (INIS-SU-144/A, pp. 19) Mean energy ion channeling 
and investigation of surface structure. Kirilyuk, A.P.; Molodkin, 
V.B. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 
1989. (In Russian). (CONF-8905275-—: 19. All-union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Summaries of reports of 19. All- 
union conference on physics of charged particles interaction with 
crystals. Order Number DE90706026. Available from NTIS (US 
Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. MONOCRYSTALS/crystal structure; MONOCRYS- 
TALS/ion channeling; BACKSCATTERING; KEV RANGE 01-10; 
MONOCRYSTALS; ORIENTATION; SURFACES 


18763 (INIS-SU-—144/A, pp. 21) Compartive study of param- 
eters of channeling images and bismuth protonogrammes. 
Ibragimov, Sh.; Skvortsov, V.V. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (in Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. BISMUTH/ion channeling; ALPHA PARTICLES; BIS- 
MUTH; ENERGY SPECTRA; MONOCRYSTALS; PLATES; 
PROTONS; RUTHERFORD SCATTERING; SHADOW EFFECT; 
THICKNESS 


18764 (INIS-SU-144/A, pp. 21-22) Yield of characteristic 
X-radiation and Ruthertord backscattering at nitrogen 
ion channeling in tungsten monocrystal. Belykh, T.A.; 
Gorodishchenskij, A.L.; lvanchenko, A.V.; Kazak, L.A.; Kosse, A.I.; 
Puzanov, A.A.; Semyannikov, V.E. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-|ssledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. TUNGSTEN/ion channeling; BACKSCATTERING; 
ENERGY SPECTRA; MEV RANGE 10-100; MONOCRYSTALS; NI- 
TROGEN IONS; ORIENTATION; PROTONS; RADIATION DOSES; 
RUTHERFORD SCATTERING; TUNGSTEN; X RADIATION 


18765 (INIS-SU-144/A, pp. 22) Orientation effect of a 
standing acoustic wave amplitude and its recording. Izraileva, 
L.K. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvenny} 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 
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1989. (In Russian). (CONF-8905275—: 19. All-union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Summaries of reports of 19. All- 
union conference on physics of charged particles interaction with 
crystals. Order Number DE90706026. Available from NTIS (US 
Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. ALUMINIUM/electron channeling; ALUMINIUM/sound 
waves; IRON/electron channeling; IRON/sound waves; SILICON/ 
electron channeling; SILICON/sound waves; ALUMINIUM; ANGU- 
LAR DISTRIBUTION; IRON; MEV RANGE 01-10; MOESSBAUER 
EFFECT; MONOCRYSTALS; ORIENTATION; SILICON; STAND- 
ING WAVES; THICKNESS 


18766 (INIS-SU-144/A, pp. 24) Electron channeling in crys- 
tals with stacking faults. Vergasov, V.L. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki. 1989. (In Russian). 
(CONF-8905275-: 19. Ali-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. ELECTRON CHANNELING/monocrystals; AN- 
ALYTICAL SOLUTION; CRYSTAL FIELD; MONOCRYSTALS; KEV 
RANGE 100-1000; ORIENTATION; STACKING FAULTS; THICK- 
NESS 


18767 (INIS-SU-144/A, pp. 25) Study of redistribution of 
charged particle flux by simulation. Kumakhov, A.M.; Ustok, 
Kh.Z.; Uchuvatkin, G.N. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1989. (in Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. POSITRON CHANNELING/silicon; COMPUTERIZED 
SIMULATION; DIFFERENTIAL EQUATIONS; GEV RANGE 01-10; 
MONOCRYSTALS; MULTIPLE SCATTERING; SILICON; SPATIAL 
DISTRIBUTION 


18768 (INIS-SU-144/A, pp. 26) Calculation of the function 
of alpha-particle dechanneling in silicon crystal. Kumakhov, 
A.M.; Ustok, Kh.Z.; Uchuvatkin, G.IN. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. SILICON/ion channeling; ALPHA PARTICLES; 
ANALYTICAL SOLUTION; COMPUTERIZED SIMULATION; 
FOKKER-PLANCK EQUATION; MEV RANGE; MONOCRYSTALS; 
MULTIPLE SCATTERING; ORIENTATION; PARTICLE TRACKS; 
SILICON 


18769 (INIS-SU-—144/A, pp. 27) Computer simulation of rela- 
tivistic nuclei rotation by a bent crystal. Krivosheev, O.Eh.; 
Shirokov, A.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel'skij Inst. Yadernoj 
Fiziki. 1989. (in Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AOS/MF A01 - OSTI; INIS. 
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Short note. SILICON/channeling; ANGULAR DISTRIBUTION; 
BEAM SHAPING; BENDING; CARBON 12; COMPUTERIZED SIM- 
ULATION; GEV RANGE 01-10; MONOCRYSTALS; ORIENTATION; 
PARTICLE TRACKS; SILICON; CHANNELING; THICKNESS 


18770 (INIS-SU-144/A, pp. 28) Volumetric capture of GeV 
protons into channeling regime in bent crystal. Taratin, A.M. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 1989. (In 
Russian). (CONF-8905275-: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. PROTON CHANNELING/monocrystals; BEND- 
ING; COMPUTERIZED SIMULATION; ENERGY DEPENDENCE; 
GEV RANGE; MULTIPLE SCATTERING; PARTICLE TRACKS; 
PROBABILITY; MONOCRYSTALS; TEMPERATURE DEPEN- 
DENCE; TRAPPING 


18771 (INIS-SU-144/A, pp. 29) Study of orientation depen- 
dence of electron quantum states in crystals. Khiabutin, V.G.; 
Gridnev, V.Il. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issiedovatel'skij Inst. Yadernoj 
Fiziki. 1989. (in Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 2 refs. SILICON/electron channeling; ANGULAR DIS- 
TRIBUTION; INCIDENCE ANGLE; MEV RANGE 01-10; 
MONOCRYSTALS; ORIENTATION; SILICON; THICKNESS 


18772 (INIS-SU-144/A, pp. 30) Statistical averaging of the 
Wigner function of channeling particles. Koshcheev, V.P. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1989. (In 
Russian). (CONF-8905275-—: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. CHANNELING/monocrystals; CHANNELING; 
MONOCRYSTALS; CHARGED PARTICLES; FOKKER-PLANCK 
EQUATION; GALILE] TRANSFORMATIONS; MATRIX ELEMENTS; 
MULTIPLE SCATTERING; RANGE; UNCERTAINTY PRINCIPLE; 
WAVE FUNCTIONS; WIGNER DISTRIBUTION 


18773 (INIS-SU-144/A, pp. 31) Quasistationary distribution 
of channeled particle flux. Koshcheev, V.P.; Boyarko, E.Yu.; 
Kryuchkov, Yu.Yu.; Malyutin, V.M. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275-—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC A09/MF A01 - OSTI; INIS. 

Short note. ©CHANNELING/monocrystals; BOUNDARY 
CONDITIONS; CHANNELING; MONOCRYSTALS; CHARGED 
PARTICLES; DISTRIBUTION FUNCTIONS; EIGENVALUES; 
FOKKER-PLANCK EQUATION 


18774 (INIS-SU-144/A, pp. 32) Study of “He* channeling in 
crystals and films with garnet structure. Evdokimov, |.V.; Bo- 
yarko, E.Yu.; Kryuchkov, Yu.Yu.; Malyutin, V.M. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1989. (in Russian). 





(CONF-8905275-—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. FERRITE GARNETS/ion channeling; 
GADOLINIUM COMPOUNDS/ion channeling; YTTRIUM CON- 
POUNDS/ion channeling; BISMUTH COMPOUNDS; EPITAXY; 
GALLIUM OXIDES; HELIUM IONS; INCIDENCE ANGLE; MEV 
RANGE 01-10; MONOCRYSTALS; ORIENTATION; PLATINUM 
COMPOUNDS; THIN FILMS 


18775 (INIS-SU-144/A, pp. 33) Study of resonance pro- 
cesses at axial-to-planar channeling by the backscattering 
method. Lebedev, N.Yu.; Cherdyntseva, G.A. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1989. (In Russian). 
(CONF-8905275-: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. PROTON CHANNELING/gold; BACKSCATTERING; 
BINARY ENCOUNTER METHOD; CRYSTALS; KEV RANGE 100- 
1000; MONTE CARLO METHOD; ORIENTATION; GOLD; 
RUTHERFORD SCATTERING 


18776 (INIS-SU-144/A, pp. 34) Effect of dislocations on 
channeling relativistic electron motion. Kovaleva, E.A.; 
Malyshevskij, V.S. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. SILICON/electron channeling; COMPUTER- 
IZED SIMULATION; DISLOCATIONS; MEV RANGE 10-100; 
MONOCRYSTALS; ORIENTATION; SILICON 


18777 (INIS-SU-144/A, pp. 35) Angular distribution of 21 
MeV electrons passed through potassium chloride crystals. 
Borovik, A.S.; Epifanov, A.A.; Ivanov, P.B. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
iIssledovatel’skij Inst. Yadernoj Fiziki. 1989. (in Russian). 
(CONF-8905275-—: 19. Ali-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 2 refs. POTASSIUM CHLORIDES/electron channel- 
ing; ANGULAR DISTRIBUTION; CROSS SECTIONS; MEV 
RANGE 01-10; MONOCRYSTALS; MULTIPLE SCATTERING; ORI- 
ENTATION; PROBABILITY; THICKNESS 


18778 


(INIS-SU-144/A, pp. 36) Multiple thermal scattering 
of electrons by crystals in a wide temperature range. Dubov, 
V.V. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 


Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 
1989. (In Russian). (CONF-8905275-: 19. All-union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Summaries of reports of 19. All- 
union conference on physics of charged particles interaction with 
crystals. Order Number DE90706026. Available from NTIS (US 
Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. SILICON/electron beams; CRYSTALS; DOPED MA- 
TERIALS; HIGH TEMPERATURE; LATTICE VIBRATIONS; 
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MEDIUM TEMPERATURE; MEV RANGE 10-100; MULTIPLE 
SCATTERING; SILICON; TEMPERATURE DEPENDENCE 


18779 (INIS-SU-144/A, pp. 37) Deffective structure eftect 
on anomalous Rutherford electron scattering in monocrystals. 
Popov, D.E.; Savushkin, S.E. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issiedovatel’skij 
Inst. Yadernoj Fiziki. 1989. (in Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC A09/MF A01 - OSTI; INIS. 

Short note. 1 ref. SILICON/electron channeling; INTERSTITIALS; 
MEV RANGE 01-10; MONOCRYSTALS; ORIENTATION; PERTUR- 
BATION THEORY; RUTHERFORD SCATTERING; SILICON; 
VACANCIES 


18780 (INIS-SU-144/A, pp. 38) Influence of defect 
anisotropy on minimum yield of axial shadow. Ivanov, M.A.; 
Kvashnina, L.B. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. VANADIUM SILICIDES/physical radiation effects; 
CRYSTAL DEFECTS; CRYSTALS; SCATTERING; SHADOW EF- 
FECT 


18781 (INIS-SU-144/A, pp. 39) To the theory of supplemer- 
tary of electron multiple scattering. Khudik, B.I.; 
Shevchenko, M.B. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (in Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. MONOCRYSTALS/electron beams; INTEGRAL 
EQUATIONS; MONOCRYSTALS; MULTIPLE SCATTERING; PO- 
TENTIALS 


18782  (INIS-SU-144/A, pp. 41) On feasibility of the effect of 
threshold repulsion of electrons moving above dielectric’s 
surface. Vysotskij, V.I.; Kuz'min, R.N.; Maksyuta, N.V. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 1989. (in Russian). 
(CONF-8905275—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. 1 ref. DIELECTRIC MATERIALS/electrons; ELEC- 
TRONS; ELECTROMAGNETIC INTERACTIONS; SURFACES; 
THRESHOLD ENERGY 


18783 (INIS-SU-144/A, pp. 42) Monte-Carlo calculation of 
elastic interaction strength fluctuation at axial channeling. 
Trikalinos, Kh.G.; Shul’ga, V.l. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC A09/MF A01 - OSTI; INIS. 
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Short note. 1 ref. PROTON CHANNELINGisilicon; FLUCTUA- 
TIONS; LATTICE VIBRATIONS; MONOCRYSTALS; MONTE 
CARLO METHOD; MULTIPLE SCATTERING; SILICON 


18784 (INIS-SU-144/A, pp. 43) Orientation effects in nu- 
clear scattering of electrons in monocrystalline silicon targets. 
Ermak, V.P. (and others); Zavada, L.M.; Kasilov, V.l. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel'skij Inst. Yadernoj Fiziki. 1989. (In Russian). 
(CONF-8905275—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. 1 ref., 1 fig. SILICON/electron channeling; ELASTIC 
SCATTERING; INELASTIC SCATTERING; MEV RANGE 100- 
1000; MONOCRYSTALS; ORIENTATION; SILICON; THICKNESS 


18785 (INIS-SU-144/A, pp. 44) Anomalous scattering of rel- 
ativistic electrons in 10 mkm silicon monocrystal. Kasilov, V.I.; 
Lapin, N.I.; Shcherbak, S.F. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 1 fig. SILICON/electron channeling; ANGULAR DIS- 
TRIBUTION; GEV RANGE 01-10; MEV RANGE 100-1000; 
MONOCRYSTALS; MULTIPLE SCATTERING; SILICON; THICK- 
NESS 


18786 (INIS-SU-144/A, pp. 45) Scattering and quasiretrac- 
tion of an electron beam in monocrysta!l subsurface. Ermak, 
V.P.; Kas'yan, S.V.; Noga, V.I.; Sanin, V.M. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1989. (in Russian). 
(CONF-8905275-—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
A09/MF A01 - OSTI; INIS. 

Short note. 1 fig. ELECTRON CHANNELING/silicon; ANGU- 
LAR DISTRIBUTION; CROSS SECTIONS; SILICON; GEV 
RANGE 01-10; INCIDENCE ANGLE; MEV RANGE 100-1000; 
MONOCRYSTALS; MULTIPLE SCATTERING; ORIENTATION; PO- 
TENTIALS; REFRACTION; THICKNESS 


18787 (INIS-SU-144/A, pp. 46) Integral kinetic equation for 
solving problem of fast particle de-channeling on thermal dis- 
placements. Ryabov, V.A. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-issledovatel'skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. ION CHANNELING/monocrystals; § BINARY 
ENCOUNTER METHOD; CRYSTAL LATTICES; ENERGY DEPEN- 
DENCE; FOKKER-PLANCK EQUATION; INTEGRAL EQUATIONS; 
MONOCRYSTALS; KINETIC EQUATIONS; LATTICE VIBRATIONS; 
MEV RANGE; SCATTERING; STOCHASTIC PROCESSES; TEM- 
PERATURE DEPENDENCE 


18788 (INIS-SU-144/A, pp. 47) Peculiarities of proton 
dechanneling in multicomponent crystals. Grigor'ev, V.G.; 
Urmanov, A.R. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
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Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 2 refs. PROTON CHANNELING/tungstates; 
ANGULAR DISTRIBUTION; CRYSTALS; DISTRIBUTION FUNC- 
TIONS; ENERGY SPECTRA; KINETIC EQUATIONS; LITHIUM 
COMPOUNDS; NUCLEAR REACTION YIELD; TUNGSTATES; 
QUANTITY RATIO; RUTHERFORD SCATTERING; SODIUM COM- 
POUNDS 


18789 (INIS-SU-144/A, pp. 48) Unthreshold quantum stop- 
ping self-modulation of a beam of particles during oriented 
motion in crystals. Vysotskij, V.I.; Kuz’min, R.N. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1989. (In Russian). 
(CONF-8905275—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. 1 ref. GERMANIUM/electron channeling; TUNG- 
STENelectron channeling; ENERGY LOSSES; FREQUENCY 
MODULATION; GERMANIUM; MEV RANGE 100-1000; 
MONOCRYSTALS; ORIENTATION; STOPPING POWER; TUNG- 
STEN 


18790 (INIS-SU-144/A, pp. 49) Channelled particle dynam- 
ics in crystal in the presence of a hypersonic wave. Avakyan, 
A.R.; Shaginyan, S.M.; Yan Shi. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC A09/MF A01 - OSTI; INIS. 

Short note. 1 ref. ELECTRON CHANNELING/monocrystals; 
POSITRON CHANNELING/monocrystals; ANALYTICAL SOLU- 
TION; MONOCRYSTALS; HYPERSONIC FLOW; NUMERICAL 
SOLUTION; THICKNESS 


18791 (INIS-SU-144/A, pp. 50) On possibility of positron 
axial channeling in CsCltype ionic crystals. Gevorkyan, A.S.; 
Korkhmaehyan, N.N.; Melikyan, G.G. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (in Russian). (CONF-8905275-—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. CESIUM CHLORIDES/positron channeling; 
IONIC CRYSTALS; MULTIPLE SCATTERING; ORIENTATION; 
PARTICLE TRACKS; RELATIVISTIC RANGE; SPECTRAL DEN- 
SITY 


18792 (INIS-SU-144/A, pp. 51) Comparative analysis of 
electron energy losses in poly- and monocrystals of variations 
thickness. Grebenshchikov, V.V.; Kozlovskij, S.S.; Korobochko, 
Yu.S.; Mineev, V.I.; Petrochenko, A.F. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvenny] Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel'skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275-—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 





Short note. ELECTRON CHANNELING/monocrystals; 
ELECTRON CHANNELING/polycrystals; ALUMINIUM; 
MONOCRYSTALS; POLYCRYSTALS; ENERGY LOSSES; FOILS; 
KEV RANGE 10-100; SILICON; THICKNESS 


18793 (INIS-SU-144/A, pp. 52) On measuring the electron 
ionization energy losses by the punch-through method of thin 
toils. Grebenshchikov, V.V.; Kozlovskij, S.S.; Korobochko, Yu.S.; 
Mineev, V.I.; Petrochenko, A.F. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-issiedovatel’skij 
Inst. Yadernoj Fiziki. 1989. (in Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. FOILS/electron beams; ENERGY LOSSES; EN- 
ERGY SPECTRA; FOILS; TRANSMISSION 


18794 (INIS-SU-144/A, pp. 53) Damage and restoration of 
Si monocrystal irradiated by fast heavy ions. Bugrov, V.N.; 
Karamyan, S.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. SILICON/physical radiation effects; ALU- 
MINIUM 27 BEAMS; ARGON 40 BEAMS; CRYSTAL DEFECTS; 
MEV RANGE 10-100: MEV RANGE 100-1000; MONOCRYSTALS; 
ORIENTATION; SHADOW EFFECT; SILICON; THICKNESS; 
XENON 129 BEAMS; XENON 136 BEAMS 


18795 (INIS-SU-144/A, pp. 54) Effect of heavier than Ar 
fast ions on Ge monocrystal and a new mechanism of autore- 
crystallization. Karamyan, S.A.; Oganesyan, Yu.Ts.; Bugrov, V.N. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1989. (in 
Russian). (CONF-8905275-—: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. GERMANIUM/physical radiation effects; ARGON 40 
BEAMS; COPPER 63 BEAMS; GERMANIUM; KRYPTON 84 
BEAMS; MEV RANGE 10-100; MEV RANGE 100-1000; 
MONOCRYSTALS; NEON 20 BEAMS; RADIATION DOSES; 
SHADOW EFFECT; XENON 129 BEAMS; XENON 136 BEAMS 


18796 


(INIS-SU-144/A, pp. 55) Effect of fast ““Ar and '°Xe 
ions on diamond monocrystal. Didyk, A.Yu.; Karamyan, S.A. AN 


SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1989. (in 
Russian). (CONF-8905275—: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). in Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. DIAMONDS/physical radiation effects; ANGU- 
LAR DISTRIBUTION; ARGON 40 BEAMS; DEPTH; DIAMONDS; 
MEV RANGE 10-100; MEV RANGE 100-1000; MONOCRYSTALS; 
RADIATION DOSES; SHADOW EFFECT; XENON 129 BEAMS 


18797 (INIS-SU-144/A, pp. 56-57) On spin procession of 
relativistic particles beam in the electric field of a bent crystal. 
Kudryashov, N.A.; Petrovskij, S.V.; Samsonov, V.M.; Strikhanov, 
M.N. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
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Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 
1989. (In Russian). (CONF-8905275-: 19. All-union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Summaries of reports of 19. All- 
union conference on physics of charged particles interaction with 
crystals. Order Number DE90706026. Available from NTIS (US 
Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. 3 refs. CHANNELING/monocrystals; BENDING; 
CHANNELING; MONOCRYSTALS; COMPUTER CALCULATIONS; 
DISTRIBUTION FUNCTIONS; GEV RANGE 100-1000; KINETIC 
EQUATIONS; SIGMA PLUS PARTICLES; SPIN ORIENTATION 


18798 (INIS-SU-144/A, pp. 57) Distributions of relativistic 
charged particle energy losses in direct and bent crystals: 
Comparison of theory with experiment. . Kudryashov, N.A.; 
Petrovskij, S.V.; Strikhanov, M.N. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. GERMANIUM/charged particles; SILICON/charged 
particles; BENDING; CRYSTALS; ENERGY LOSSES; GERMA- 
NIUM; GEV RANGE; NUMERICAL SOLUTION; SILICON 


18799 (INIS-SU-—144/A, pp. 60) Study of fission fragment 
channeling in silicon semiconductor detectors. Aleksandrov, 
A.A.; Pyatkov, Yu.V.; Slyusarenko, A.|.; Shemetov, A.N.; Shlyapina, 
LA. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 
1989. (In Russian). (CONF-8905275—: 19. All-union conference on 

ysics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Summaries of reports of 19. All- 
union conference on physics of charged particles interaction with 
crystals. Order Number DE90706026. Available from NTIS (US 
Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. SILICON/ion channeling; ENERGY LOSSES; FIS- 
SION FRAGMENTS; MASS SPECTRA; MONOCRYSTALS; 
PROBABILITY; SILICON; URANIUM 233 


18800 (INIS-SU-144/A, pp. 62) Mechanism of angular 
dependence of fast electron energy losses in thick monocrys- 
tals. Dudarev, S.L.; Ryazanov, M.l. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC A09/MF A01 - OSTI; INIS. 

Short note. ELECTRON CHANNELING/monocrystals; ANGULAR 
DISTRIBUTION; DENSITY MATRIX; MONOCRYSTALS; ENERGY 
LOSSES; ENERGY SPECTRA; INCIDENCE ANGLE; KINETIC 
EQUATIONS; MULTIPLE SCATTERING; THICKNESS 


18801 (INIS-SU-144/A, pp. 63) The role of umklapp pro- 
cesses in orientation acoustic radiation. Denisov, F.P.; Il’in, S.I. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 1989. (in 
Russian). (CONF-8905275—: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. All-union conterence 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A011 - OSTI; INIS. 

Short note. 3 refs. CHANNELING/monocrystals; CHANNEL- 
ING; MONOCRYSTALS; LATTICE VIBRATIONS; ORIENTATION; 
PHONONS; SOUND WAVES; UMKLAPP PROCESSES 


ERA Vol. 15, No. 7 437 





65 PHYSICS Il 
6560 Condensed Matter Physics 


18802 (INIS-SU-144/A, pp. 64) Kev proton transmission 
through thin moulded films. Bokhulenkov, S.N.; Koborov, N.N.; 
Kurnaev, V.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. PROTON CHANNELING/thin films; ANGULAR DIS- 
TRIBUTION; ENERGY SPECTRA; INCIDENCE ANGLE; KEV 
RANGE 10-100 


18803 (INIS-SU-144/A, pp. 65) Effect of primary ion atomic 
number on some regularities of ion-electron emission. 
Brusilovskij, B.A.; Degtyareva, V.V. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel'skij 
Inst. Yadernoj Fiziki. 1989. (in Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. MOLYBDENUM/electron emission; MOLYBDENUM 
ion emission; ARGON IONS; ATOMIC NUMBER; INCIDENCE AN- 
GLE; KEV RANGE 10-100; MOLYBDENUM; MONOCRYSTALS; 
NEON IONS 


18804 (INIS-SU-144/A, pp. 66) Transition ratios for ThO. 
crystal. Bukharov, A.S.; Eremenko, D.O.; Platonov, S.Yu.; 
Yuminov, O.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issiedovatel’skij Inst. Yadernoj 
Fiziki. 1989. (in Russian). (CONF-8905275-: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. THORIUM OXIDES/channeling; DEUTERON REAC- 
TIONS; FISSION FRAGMENTS; FOKKER-PLANCK EQUATION; 
MONOCRYSTALS; MULTIPLE SCATTERING; ORIENTATION; 
CHANNELING 


18805 (INIS-SU—144/A, pp. 66-67) Interaction of a moving 
neutral atom with metals. Filippov, G.M. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1989. (In Russian). 
(CONF-8905275—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. METALS/hydrogen; CRYSTALS; ENERGY LOSSES; 
METALS; HYDROGEN; NUMERICAL SOLUTION; SURFACES; 
TRANSMISSION 


18806 


(INIS-SU-144/A, pp. 67) Calculation of energy losses 
in metals with allowance for interaction of conduction elec- 
trons and inner shell ones. Sabirov, A.S.; Filippov, G.M. AN 


SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-Issiedovatel’skij Inst. Yadernoj Fiziki. 1989. (in 
Russian). (CONF-8905275—: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
A09/MF A01 - OSTI; INIS. 

Short note. GOLD/ion beams; ENERGY GAP; ENERGY 
LOSSES; GOLD; PLASMONS; SOLID-STATE PLASMA 
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18807 (INIS-SU-144/A, pp. 68) Effect of the type of a di- 
electric function on the results of calculation of ion stopping 
by electron solid-state plasma. Grigor’ev, V.G.; Urmanov, A.R. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1989. (In 
Russian). (CONF-8905275—: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. ALUMINIUM/proton beams; COPPER/proton beams; 
SILICON/proton beams; ALUMINIUM; COPPER; CROSS 
SECTIONS; ENERGY LOSSES; PERMITTIVITY; SILICON; 
SOLID-STATE PLASMA; STOPPING POWER 


18808 (INIS-SU-144/A, pp. 69) Hydrogen ion neutralization 
in metais and semiconductors. Bazhukov, S.|.; Kibardin, A.V.; 
Pyatakova, T.M.; Urmanov, A.R. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-!|ssledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. 3 refs. GALLIUM ARSENIDES/proton beams; GER- 
MANIUM/proton beams; INDIUM PHOSPHIDES/proton beams; 
SILICON/proton beams; BACKSCATTERING; BORON AD- 
DITIONS; ELECTRONS; ENERGY LOSSES; GERMANIUM; 
PHOSPHORUS ADDITIONS; PROBABILITY; RECOMBINATION; 
RUTHERFORD SCATTERING; SILICON 


18809 (INIS-SU-144/A, pp. 70) Spread of energy losses of 
H* and He* ions passing through gold film. Serenkov, |.T.; 
Dzyuba, G.O.; Sakharov, V.I.; Il'in, R.N. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij inst. Yadernoj Fiziki. 1989. (in Russian). 
(CONF-8905275-—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AOQ/MF A01 - OSTI; INIS. 

Short note. 3 refs. GOLD/helium ions; GOLD/protons; 
BACKSCATTERING; ENERGY LOSSES; ENERGY SPECTRA; 
GOLD; PROTONS; KEV RANGE 100-1000; THIN FILMS 


18810 (INIS-SU-144/A, pp. 72) Theoretical description of 
the spectrum of protons channeling in silicon monocrystal. 
Alekseeva, E.S.; Balashova, L.L.; Kabachnik, N.M.; Lenkajt, K.; 
Trikalinos, Kh. G.; Shul’ga, V.l. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. 3 refs. SILICON/proton channeling; ENERGY 
LOSSES; ENERGY SPECTRA; KEV RANGE 10-100; KEV 
RANGE 100-1000; MONOCRYSTALS; MONTE CARLO METHOD; 
SEMICLASSICAL APPROXIMATION; SILICON 


18811 (INIS-SU-144/A, pp. 73) Analysis of angular depen- 
dence of helium ion stopping in thin films. Zajkov, V.P.; 
Kabachnik, N.M.; Novozhilova, V.N.; Chumanova, V.Ya.; 
Chumanova, O.V. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 





Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 3 refs. GOLD/helium ions; ANGULAR DISTRIBU- 
TION; BINARY ENCOUNTER METHOD; ENERGY LOSSES; 
GOLD; IMPACT PARAMETER; MONTE CARLO METHOD; STOP- 
PING POWER; THIN FILMS 


18812 (INIS-SU—144/A, pp. 74) Orientational dependence of 
polarization of X rays generated by proton channeling in 
monocrystals. Kabachnik, N.M.; Kondrat’ev, V.N.; Trikalinos, Kh. 
G.; Shul'ga, V.l. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 3 refs. PROTON CHANNELING/silver; ENERGY DE- 
PENDENCE: KEV RANGE 100-1000; MONOCRYSTALS; MONTE 
CARLO METHOD; ORIENTATION; PARTICLE TRACKS; POLAR- 
IZATION; SILVER; THICKNESS; X RADIATION 


18813 (INIS-SU-144/A, pp. 75) Impact parameter depen- 
dence of antiproton energy losses. Balashova, L.L.; Kabachnik, 
N.M.; Kondrat'ev, V.N. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-lssiedovatel’skij Inst. 
Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. SILICON/antiproton beams; SILICON/proton 
beams; BINDING ENERGY; ENERGY LOSSES; IMPACT 
PARAMETER; KEV RANGE 100-1000; MEV RANGE 01-10; SEMI- 
CLASSICAL APPROXIMATION; SILICON 


18814 (INIS-SU-144/A, pp. 78) Statistics of secondary elec- 
tron emission from thin film affected by protons and hydrogen 
neutral atoms. Kozochkina, A.A.; lferov, G.A.; Chumanov, V.Ya. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1989. (in 
Russian). (CONF-8905275-: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
A09/MF A01 - OSTI; INIS. 

Short note. CARBON/electron emission; CARBON; HYDROGEN; 
KEV RANGE 10-100; PROTON BEAMS; SECONDARY EMIS- 
SION; THIN FILMS 


18815 (INIS-SU-144/A, pp. 79) High energetic electron radi- 
ation in crystals of intermediate thickness. Bajer, V.N.; Katkov, 
V.M.; Strakhovenko, V.M. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-lssiedovatel’skij Inst. 
Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. GERMANIUMelectron channeling; ENERGY; EN- 
ERGY LOSSES; GERMANIUM; GEV RANGE 100-1000; 
MONOCRYSTALS; ORIENTATION; THICKNESS 


18816 


(INIS-SU-144/A, pp. 79) Depolarization of polarized 
particles transmissing through oriented crystals. Bajer, V.N.; 
Katkov, V.M.; Strakhovenko, V.M. AN SSSR, Moscow (USSR); 
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Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275-—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. CHANNELING/crystals; CHANNELING; CRYSTALS; 
CRYSTAL FIELD; DEPOLARIZATION; ORIENTATION; PARTICLE 
BEAMS 


18817 (INIS-SU-144/A, pp. 80) Study of the effect of multi- 
ple scattering on the characteristics of parametric X radiation. 
Afanasenko, V.P. (and others); Baryshevskij, V.G.; Zuevskij, R.F. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1989. (in 
Russian). (CONF-8905275—: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. Ali-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. SILICON/electron channeling; ANGULAR DISTRI- 
BUTION; BRAGG REFLECTION; MEV RANGE 100-1000; 
MONOCRYSTALS; MULTIPLE SCATTERING; SILICON; THICK- 
NESS; X RADIATION 


18818 (INIS-SU-144/A, pp. 81) Resonant action of high 
frequency acoustic oscillations on the characteristic of para- 
metric X radiation. Baryshevskij, V.G.; Polikarpov, |.V. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvenny| Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-|ssledovatel’skij Inst. Yademoj Fiziki. 1989. (in Russian). 
(CONF-8905275-: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. MONOCRYSTALS/sound waves; AMPLITUDES; AN- 
GULAR DISTRIBUTION; FLUX DENSITY; MONOCRYSTALS; 
RESONANCE; WAVE PROPAGATION; X RADIATION 


18819 (INIS-SU-144/A, pp. 82) Collective spontaneous 
diftractive radiation of an electron channeled beam in crystal. 
Baryshevskij, V.G.; Dubovskaya, |.Ya.; Zege, A.V. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel'skij Inst. Yadernoj Fiziki. 1989. (in Russian). 
(CONF-8905275—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. ELECTRON CHANNELING/monocrystals; 
ANGULAR DISTRIBUTION; BEAM CURRENTS; CURRENT DEN- 
SITY; DIFFRACTION; MONOCRYSTALS; SPECTRAL DENSITY 


18820 (INIS-SU-144/A, pp. 83) Collective spontaneous 
parametric X radiation. Baryshevskij, V.G.; Batrakov, K.G.; 
Dubovskaya, |.Ya. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). in Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. ELECTRON CHANNELING/monocrystais; 
POSITRON CHANNELING/monocrystals; ANGULAR DISTRIBU- 
TION; BRAGG REFLECTION; MONOCRYSTALS; PLATES; 
RELATIVISTIC RANGE; SPECTRAL DENSITY; X RADIATION 
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18821 (INIS-SU-144/A, pp. 86) Radiation by electrons with 
28 GeV/c momentum in tungsten crystals. Baskov, V.A. (and 
others); Ganenko, V.B.; Zhebrovskij, Yu.vV. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
issledovatel'skij inst. Yadernoj Fiziki. 1989. (In Russian). 
(CONF-8905275-—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. TUNGSTEN/electron channeling; ENERGY SPEC- 
TRA; GAMMA SPECTRA; LOW TEMPERATURE; MEDIUM 
TEMPERATURE; MONOCRYSTALS; ORIENTATION; TEV RANGE 
01-10; THICKNESS; TUNGSTEN 


18822 (INIS-SU-—144/A, pp. 87) Experimental study of angu- 
lar distribution of radiation from electrons axially channeling 
in silicon crystal. Andreyashkin, M.Yu.; Vorob’ev, S.A.; Zabaev, 
V.N.; Kashirin, A.P.; Naumenko, G.A.; Potylitsyn, A.P.; Tarasov, 
V.M. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 
1989. (in Russian). (CONF-8905275—: 19. All-union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Summaries of reports of 19. All- 
union conference on physics of charged particles interaction with 
crystals. Order Number DE90706026. Available from NTIS (US 
Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 2 refs., 1 tab. SILICON/electron channeling; ANGU- 
LAR DISTRIBUTION; GAMMA RADIATION; MEV RANGE 
100-1000; MONOCRYSTALS; ORIENTATION; SILICON 


18823 (INIS-SU—144/A, pp. 88) Measurement of parametric 
X radiation polarization. Adishchev, Yu.N.; Verzilov, V.A.; Potylit- 
syn, A.P.; Ugiov, S.R. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-lssiedovatel’skij Inst. 
Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—-: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref., 1 fig. DIAMONDS/electron channeling; ANGU- 
LAR DISTRIBUTION; DIAMONDS; MEV RANGE 100-1000; 
MONOCRYSTALS; ORIENTATION; POLARIZATION; X RADIA- 
TION 


18824 (INIS-SU-144/A, pp. 89) Peculiarities of the emission 
spectra of relativistic electrons axially channeling in various 
crystals: Experiment. . Andreyashkin, M.Yu.; Vnukov, 1.E.; 
Vorob’ev, S.A.; Zabaev, V.N.; Kalinin, V.N.; Naumenko, G.A.; Pivo- 
varov, Yu.L.; Potylitsyn, A.P.; Yalova, L.E. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
issledovatel’skij Inst. Yadernoj Fiziki. 1989. (in Russian). 
(CONF-8905275—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 1 tab. DIAMONDS/electron channeling; GER- 
MANIUM/electron channeling; SILICON/electron channeling; 
TUNGSTEWelectron channeling; DIAMONDS; GAMMA SPECTRA; 
GERMANIUM; MEV RANGE 100-1000; MONOCRYSTALS; ORI- 
ENTATION; SILICON; SPECTRAL DENSITY; TUNGSTEN 


18825 (INIS-SU—144/A, pp. 90) Linear polarization of radia- 
tion during planar channeling with allowance for collimation 
and dechanneling. Pivovarov, Yu.L. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
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Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 3 refs. ELECTRON CHANNELING/monocrystals; 
ELECTROMAGNETIC RADIATION; MONOCRYSTALS; GEV 
RANGE 01-10; MULTIPLE SCATTERING; POLARIZATION; 
THICKNESS 


18826 (INIS-SU-144/A, pp. 93) Energy-dependent potential 
of the atomic chain. Malyshevskij, V.S.; Potapov, S.N. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ.. Moscow (USSR). 
Nauchno-issledovatel'skij Inst. Yademoj Fiziki. 1989. (In Russian). 
(CONF-8905275-—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. ELECTRON CHANNELING/monocrystals; 
COULOMB FIELD; DIRAC EQUATION; EIGENVALUES; 
MONOCRYSTALS; ENERGY DEPENDENCE 


18827 (INIS-SU-144/A, pp. 95) Transverse energy distribu- 
tion of electrons making a contribution into the Belkasem 
peak. Tikhomirov, V.V. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 1 fig. GERMANIUMelectron channeling; ENERGY 
LOSSES; ENERGY SPECTRA; GERMANIUM; MONOCRYSTALS; 
MONTE CARLO METHOD; THICKNESS 


18828 (INIS-SU-144/A, pp. 96) Simulation of radiation- 
induced self-polarization of e*-in intense fields of 
monocrystals. Silenko, A.Ya.; Tikhomirov, V.V. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issiedovatel'skij Inst. Yaderoj Fiziki. 1989. (in Russian). 
(CONF-8905275-—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. 1 ref. 1 fig. MONOCRYSTALS/electron 
beams; MONOCRYSTALS/positron beams; BENDING; 
BREMSSTRAHLUNG; MONOCRYSTALS; MONTE CARLO 
METHOD; POLARIZED BEAMS; SPIN ORIENTATION 


18829 (INIS-SU—144/A, pp. 97) Parametric X-ray spectrum 
for back reflections. Ivashin, A.V.; Krylov, E.V.; Feranchuk, |.D. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issledovatel’skij inst. Yadernoj Fiziki. 1989. (in 
Russian). (CONF-8905275-: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summanies of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 2 refs. CHANNELING/monocrystals; ANGU- 
LAR DISTRIBUTION; BRAGG REFLECTION; CHANNELING; 
MONOCRYSTALS; ORIENTATION; SPECTRAL DENSITY; X RA- 
DIATION; X-RAY DIFFRACTION 


18830 (INIS-SU-144/A, pp. 98) A set of programs for caicu- 
lating emission spectra of axially channeling charged 





particles. Nichipor, |.V.; Tolstik, A.L.; Ul'yabebkov, A.P.; Fer- 
anchuk, I|.D.; Chevganov, B.A. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (in Russian). (CONF-8905275-: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 4 refs. ELECTRON CHANNELING/monocrystals; 
POSITRON CHANNELING/monocrystals; ALGORITHMS; ANGU- 
LAR DISTRIBUTION; COMPUTER CALCULATIONS; COMPUTER 
CODES; MONOCRYSTALS; ENERGY SPECTRA; MATRIX ELE- 
MENTS; MEV RANGE 01-10; MEV RANGE 10-100; 
SCHROEDINGER EQUATION 


18831 (INIS-SU-144/A, pp. 99) Characteristics of difteren- 
tial yield of gamma-quanta emitted by electrons in silicon 
crystals of different thickness. Antipenko, A.P.; Blazhevich, S.V.; 
Bochek, G.L.; Kulibaba, V.!.; Maslov, N.I.; Shramenko, B.|. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1989. (In 
Russian). (CONF-8905275-: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref., 1 fig. SILICON/electron channeling; ANGULAR 
DISTRIBUTION; GAMMA RADIATION; GEV RANGE 01-10; 
MONOCRYSTALS; ORIENTATION; SILICON; THICKNESS 


18832 (INIS-SU-144/A, pp. 112) Study of the amplitudes of 
thermal vibrations of crystal atoms by the channeled particle 
radiation spectra. Mikheev, S.A.; Tulupov, A.V. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1989. (In Russian). 
(CONF-8905275-: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particies interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
A09/MF A01 - OSTI; INIS. 

Short note. SILICON/lattice vibrations; AMPLITUDES; DEBYE 
TEMPERATURE; ELECTRON CHANNELING; MONOCRYSTALS; 
SILICON 


18833 (INIS-SU--144/A, pp. 108) Orientation dependence of 
angular distributions of radiation by relativistic electrons in 
crystals. Antipenko, A.P.; Blazhevich, S.V.; Bochek, G.L.; 
Kulibaba, V.I.; Maslov, N.I.; Nasonov, N.N.; Truten’, V.I.; 
Shramenko, B.l. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issiedovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. 1 fig. SILICON/electron channeling; ANGULAR DIS- 
TRIBUTION; GAMMA RADIATION; GEV RANGE 01-10; MEV 
RANGE 100-1000; MONOCRYSTALS; MULTIPLE SCATTERING; 
ORIENTATION; SILICON; THICKNESS 


18834 


(INIS-SU-144/A, pp. 109) Orientation dependences 
of spectral and angular distributions of radiation by relativistic 
electrons in thick crystals. Fomin, S.P. AN SSSR, Moscow 


(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1989. (In Russian). 
(CONF-8905275-—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
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1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 1 fig. ELECTRON CHANNELING/monocrystals; 
ANGULAR DISTRIBUTION; MONOCRYSTALS; ENERGY DEPEN- 
DENCE; GAMMA RADIATION; GEV RANGE 01-10; INCIDENCE 
ANGLE; MEV RANGE 100-1000; ORIENTATION; THICKNESS 


18835 (INIS-SU-144/A, pp. 110) On the effect of quantum 
recoil on the characteristics of relativistic particle radiation in 
crystals. Nasonov, N.N.; Truten’, V.I.; Shul’ga, N.F. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1989. (In Russian). 
(CONF-8905275-: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. 1 fig. CARBON/electron channeling; GERMANIUM/ 
electron channeling; SILICON/electron channeling; ANGULAR DIS- 
TRIBUTION; CARBON; COHERENT RADIATION; GERMANIUM; 
GEV RANGE 01-10; MONOCRYSTALS; MULTIPLE SCATTERING; 
ORIENTATION; RECOILS; SILICON; THICKNESS 


18836 (INIS-SU-144/A, pp. 111) Parametric X radiation gen- 
erated by ultrarelativistic electrons, protons, mu*~ and pi*— 
mesons in silicon monocrystals. Dubovskaya, |.Ya.; Savchuk, 
G.K. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 
1989. (In Russian). (CONF-8905275—: 19. All-union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Summaries of reports of 19. All- 
union conference on physics of charged particles interaction with 
crystals. Order Number DE90706026. Available from NTIS (US 
Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. 2 refs. SILICON/channeling; ANGULAR DISTRIBU- 
TION; ENERGY DEPENDENCE; MONOCRYSTALS; MULTIPLE 
SCATTERING; MUONS MINUS; MUONS PLUS; NUMERICAL 
SOLUTION; PIONS MINUS; PIONS PLUS; PROTONS; REL- 
ATIVISTIC RANGE; SILICON; CHANNELING; SPECTRAL 
DENSITY; X RADIATION 


18837 (INIS-SU-144/A, pp. 113) Radiation by channeled 
electrons in the field of a hypersonic wave: Quantum effects. . 
Rud’ko, V.N. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). in Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. 2 refs. ELECTRON CHANNELING/monocrystals; 
MONOCRYSTALS; MEV RANGE 10-100; TRAVELLING WAVES; 
ULTRASONIC WAVES; X RADIATION 


18838 (INIS-SU-144/A, pp. 114) Coherent bremsstrahlung 
in semiconductor superlattices. Rud’ko, VIN. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1989. (in Russian). 
(CONF-8905275-—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. SEMICONDUCTOR MATERIALS/ 
bremsstrahlung; COHERENT RADIATION; MONOCRYSTALS; 
BREMSSTRAHLUNG; SPECTRAL DENSITY; SUPERLATTICES 
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18839 (INIS-SU-144/A, pp. 115) Evidence tor quasimolecu- 
lar X radiation by 5.7 MeV electrons channeling in <110> Si 
crystal. Rozum, E.!.; Kaplin, V.V. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
inst. Yadernoj Fiziki. 1989. (in Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. SILICON/electron channeling; MEV RANGE 01-10; 
MONOCRYSTALS; ORIENTATION; SILICON; X RADIATION; X- 
RAY SPECTRA 


18840 (INIS-SU-144/A, pp. 116) Method of generating 
quasimonochromatic polarized gamma radiation. Doigikh, V.A.; 
Vyatkin, E.G. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. GERMANIUMelectron channeling; BEAM 
PRODUCTION; GAMMA RADIATION; GERMANIUM; HIGH TEM- 
PERATURE; MEDIUM TEMPERATURE; MEV RANGE 100-1000; 
MONOCRYSTALS; POLARIZED BEAMS; TEMPERATURE DE- 
PENDENCE 


18841 (INIS-SU-144/A, pp. 117) On radiation spectra of rel- 
ativistic channeling particles in thick crystals. Dedkov, G.V. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1989. (in 
Russian). (CONF-8905275-: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). in Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. CHANNELING/monocrystals; CHANNELING; 
MONOCRYSTALS; CHARGED PARTICLES; DISTRIBUTION 
FUNCTIONS; EMISSION SPECTRA; ENERGY SPECTRA; FRED- 
HOLM EQUATION; RELATIVISTIC RANGE; THICKNESS 


18842 (INIS-SU-144/A, pp. 118) On possibility of circular 
polarization of radiation by electrons in one-dimensional 
asymmetric potential. Beloshitskij, V.V.; Khokonov, A.Kh. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issledovatel’skij inst. Yadernoj Fiziki. 1989. (in 
Russian). (CONF-8905275—: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 2 figs. ELECTRON CHANNELING/monocrystals; 
BENDING; MONOCRYSTALS; ENERGY DEPENDENCE; GAMMA 
RADIATION; GEV RANGE 01-10; ONE-DIMENSIONAL CALCULA- 
TIONS; PARTICLE TRACKS; POLARIZED BEAMS; POTENTIALS 


18843 (INIS-SU-144/A, pp. 119) Radiation spectrum of 
channeled electrons in a thick crystal. Avakyan, A.R.; Arutyun- 
yan, AS.; Yan Shi. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvenny} Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-issledovatel'’skij Inst. 
Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 
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Short note. 1 ref. ELECTRON CHANNELING/cadmium sulfides; 
DISTRIBUTION FUNCTIONS; ENERGY SPECTRA; GEV RANGE 
01-10; INTEGRALS; MONOCRYSTALS; PHOTONS; THICKNESS 


18844 (INIS-SU-144/A, pp. 120) On an exact solution of the 
problem of radiation by channeled positron in crystals. 
Mkrtchyan, A.R.; Gabrielyan, R.G.; Gasparyan, R.A.; Kotandzhyan, 
Kh.V. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssiedovatel'skij Inst. Yadernoj Fiziki. 
1989. (In Russian). (CONF-8905275—: 19. All-union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Summaries of reports of 19. All- 
union conference on physics of charged particles interaction with 
crystals. Order Number DE90706026. Available from NTIS (US 
Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. 1 ref. POSITRON CHANNELING/monocrystals; 
ELECTROMAGNETIC RADIATION; MOLIERE THEORY; 
MONOCRYSTALS; POTENTIALS; SPECTRAL DENSITY; TRA- 
JECTORIES 


18845 (INIS-SU-144/A, pp. 122) Peculiarities of the kinetics 
of radiative stopping of superrelativistic channeled electrons. 
Kononets, Yu.V.; Ryabov, V.A. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-|ssledovatel’skij 
Inst. Yadernoj Fiziki. 1989. (in Russian). (CONF-8905275-: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC A09/MF A011 - OSTI; INIS. 

Short note. ELECTRON CHANNELING/monocrystals; DISTRI- 
BUTION FUNCTIONS; MONOCRYSTALS; GAMMA RADIATION; 
INTEGRAL EQUATIONS; KINETIC EQUATIONS; MULTIPLE 
SCATTERING; NUMERICAL SOLUTION; TEV RANGE 01-10; TEV 
RANGE 10-100 


18846 (INIS-SU-144/A, pp. 123) Interference of the 
mechanisms of synchrotron and ondulator radiations by ultra- 
relativistic positrons channeled in a bent crystal. Taratin, A.M. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1989. (in 
Russian). (CONF-8905275-: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. POSITRON CHANNELING/monocrystals; AN- 
GULAR DISTRIBUTION; BENDING; ONDULATOR RADIATION; 
MONOCRYSTALS; RELATIVISTIC RANGE; SYNCHROTRON RA- 
DIATION 


18847 (INIS-SU-144/A, pp. 129) Peculiarities of defect for- 
mation at high-energy ion implantaion. Kazak, L.A.; Neshov, 
F.G.; Semyannikov, V.E.; Urmanov, A.R. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1989. (In Russian). 
(CONF-8905275—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. TUNGSTEN/displacement rates; TUNGSTEN/ion im- 
plantation; ENERGY DEPENDENCE; MEV RANGE 01-10; MEV 
RANGE 10-100; MONOCRYSTALS; NITROGEN IONS; RADIA- 
TION DOSES; TUNGSTEN 


18848 (INIS-SU-144/A, pp. 130) Modification of electro- 
physical properties of gallium arsenide surface layer during 
ion implantation. Ushakov, B.V.; Lapkina, |.A.; Evgen’ev, S.B. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 





Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1989. (in 
Russian). (CONF-8905275-: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. GALLIUM ARSENIDES/ion implantation; ANNEAL- 
ING; CHARGE CARRIERS; DEPTH; PHYSICAL RADIATION 
EFFECTS; QUANTITY RATIO; RADIATION DOSES; SELENIUM 
IONS; SILICON IONS; SPATIAL DISTRIBUTION 


18849 (INIS-SU-144/A, pp. 131) Gallium arsenide amor- 
phization during ion implantation. Ushakov, B.V.; Prokopyshin, 
O.A.; Petrov, G.B. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. GALLIUM ARSENIDES/ion implantation; ACTIVA- 
TION ENERGY; AMORPHOUS STATE; HIGH TEMPERATURE; 
KEV RANGE 10-100; KEV RANGE 100-1000; MEDIUM 
TEMPERATURE; RADIATION DOSES; RAMAN’ SPECTRA; 
RECRYSTALLIZATION; SELENIUM IONS; SILICON IONS; TEM- 
PERATURE DEPENDENCE 


18850 (INIS-SU-144/A, pp. 132) lon implantation effect on 
the defect formation in thin iron films. Gol’tsev, V.P.; Khodase- 
vich, V.V.; Uglov, V.V.; Kuleshov, A.K. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. IRON/ion implantation; IRON/physical radiation ef- 
fects; ANNEALING; BORON IONS; ELECTRIC CONDUCTIVITY; 
HIGH TEMPERATURE; IRON; KEV RANGE 10-100; NITROGEN 
IONS; RADIATION DOSES; TEMPERATURE DEPENDENCE; 
THIN FILMS; VACANCIES 


18851 (INIS-SU-144/A, pp. 134) Modification of two- 
dimensional! distributions of impurity at polyenergetic ion 
implantation. Gol’denberg, A.B.; Kadmenskij, A.G.; Ruvinskij, M.A. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1989. (In 
Russian). (CONF-8905275—: 19. All-union conference on physics 
of charged particles interaction with crystals, Moscow (USSR), 29- 
31 May 1989). In Summaries of reports of 19. All-union conference 
on physics of charged particles interaction with crystals. Order 
Number DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. 1 ref. SEMICONDUCTOR JUNCTIONS/ion implanta- 
tion; SILICON/ion implantation; SILICON OXIDES/ion implantation; 
DEPTH; DISTRIBUTION FUNCTIONS; ENERGY SPECTRA; 
GREEN FUNCTION; INTEGRAL EQUATIONS; QUANTITY RATIO; 
SILICON; SPATIAL DISTRIBUTION 


18852 (INIS-SU-144/A, pp. 135) Edge effects at local ion 
implantation. Volod’ko, V.G.; Golubeva, N.G.; Galina, T.M.; 
Karmanov, V.T. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
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with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. GALLIUM ARSENIDES/ion implantation; AN- 
NEALING; DIFFUSION; DIFFUSION LENGTH; KEV RANGE 
10-100; SELENIUM IONS; TIME DEPENDENCE; VERY HIGH 
TEMPERATURE 


18853 (INIS-SU--144/A, pp. 137) Study of vacancy defects 
arising in silicon carbide at ion implantation. Girka, A.|.; Didyk, 
A.Yu.; Mokrushin, A.D.; Svirida, S.V.; Shishkin, A.V. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issiedovatel'’skij Inst. Yademoj Fiziki. 1989. (in Russian). 
(CONF-8905275—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. SILICON CARBIDES/ion implantation; SILICON 
CARBIDES/physical radiation effects; ANNEALING; ANNIHILA- 
TION; HIGH TEMPERATURE; LIFETIME; MEV RANGE 10-100; 
POSITRONS; RADIATION DOSES; TEMPERATURE DEPEN- 
DENCE; VACANCIES; VERY HIGH TEMPERATURE; XENON 
IONS 


18854 (INIS-SU-144/A, pp. 138) Mechanism of the forma- 
tion of titanium nitride layers in titanium at nitrogen ion 
implantation. Ignat’ev, A.S.; Morochko, N.P.; Petrova, A.G.; Rybin, 
V.A. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1989. (In Russian). (CONF-8905275—: 19. All-union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Summaries of reports of 19. All- 
union conference on physics of charged particles interaction with 
crystals. Order Number DES90706026. Available from NTIS (US 
Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. TITANIUM/ion implantation; AUGER EFFECT; KEV 
RANGE 01-10; KINETICS; NITROGEN IONS; RADIATION 
DOSES; SILICON; SUBSTRATES; THIN FILMS; TITANIUM; TITA- 
NIUM NITRIDES 


18855 (INIS-SU-144/A, pp. 139) Calculation of hydrogen 
concentration profile in nickel and palladium at proton irradia- 
tion in the conditions of temperature gradient. Vozmishcheva, 
T.G.; Kashlev, Yu.A.; Murtazin, lA. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-issiedovatel’skij 
Inst. Yadernoj Fiziki. 1989. (in Russian). (CONF-8905275-: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. NICKEL/ion implantation; PALLADIUM/ion implanta- 
tion; BOUNDARY CONDITIONS; HYDROGEN; HYDROGEN 
ISOTOPES; NICKEL; NUMERICAL SOLUTION; PALLADIUM; 
PLATES; QUANTITY RATIO; TEMPERATURE DEPENDENCE; 
TEMPERATURE DISTRIBUTION; TEMPERATURE GRADIENTS; 
THERMAL DIFFUSION 


18856 (INIS-SU-144/A, pp. 140) Estimation of the compo- 
nents of a distribution profile of the implanted atoms in a 
monocrystal. Gverdtsiteli, |.G.; Guldamashvili, A.I.; Sadagashvili, 
M.I. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 
1989. (in Russian). (CONF-8905275—: 19. All-union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Summaries of reports of 19. All- 
union conference on physics of charged particles interaction with 
crystals. Order Number DE90706026. Available from NTIS (US 
Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 2 refs. ION IMPLANTATION/monocrystals; AMOR- 
PHOUS STATE; ANALYTICAL SOLUTION; DEPTH; INCIDENCE 
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ANGLE; ION CHANNELING; MONOCRYSTALS; LAYERS; MULTI- 
PLE SCATTERING; SPATIAL DISTRIBUTION 


18857 (INIS-SU-—144/A, pp. 141) SIMS (secondary ion mass 
spectrometry) study of the implanted indium ion distribution 
in CdyHg,_,Te. Ibragimova, M.I.; Khajbullin, 1.B. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1989. (In Russian). 
(CONF-8905275-: 19. Alil-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. 1 ref. CADMIUM TELLURIDES/ion implantation; 
MERCURY TELLURIDES/ion implantation; ANNEALING; DEPTH; 
DIFFUSION LENGTH; HIGH TEMPERATURE; INDIUM IONS; KEV 
RANGE 10-100; MASS SPECTRA; N-TYPE CONDUCTORS; P- 
TYPE CONDUCTORS; PHYSICAL RADIATION EFFECTS; SOLID 
SOLUTIONS; SPATIAL DISTRIBUTION 


18858 (INIS-SU-144/A, pp. 142) Influence of ion implante- 
tion dose rates on the kinetics of defect formation in indium 
arsenide. Vasil'ev, V.K.; Danilov, Yu.A.; Lesnikov, V.P. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvenny) Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issiedovatel'skij inst. Yadernoj Fiziki. 1989. (in Russian). 
(CONF-8905275-—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AOS/MF A01 - OSTI; INIS. 

Short note. INDIUM ARSENIDES/physical radiation effects; 
CURRENT DENSITY; HALL EFFECT; HIGH TEMPERATURE; ION 
IMPLANTATION; KEV RANGE 100-1000; MEDIUM TEMPERA- 
TURE; NEON IONS; PROTON CHANNELING; RADIATION 
DOSES; TEMPERATURE DEPENDENCE 


18859 (INIS-SU—144/A, pp. 100) Dependence of total radia- 
tion energy losses by 300, 1200 and 1750 MeV electrons on 
the thickness of silicon oriented crystals. Antipenko, A.P.; 
Blazhevich, S.V.; Bochek, G.L.; Kulibaba, V.I.; Maslov, N.I.; Truten’, 
V.1.; Shramenko, B.1.; Shul’ga, N.F. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssiedovatel'skij 
Inst. Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275—: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 2 refs., 1 fig. SILICON/electron channeling; AMOR- 
PHOUS STATE; ENERGY DEPENDENCE; ENERGY LOSSES; 
GEV RANGE 01-10; MEV RANGE 100-1000; MONOCRYSTALS; 
ORIENTATION; SILICON; THICKNESS 


18860 (INIS-SU-144/A, pp. 101) Spectral and angular distri- 
bution of relativistic electrons radiation in thick crystals. Lapin, 
N.I.; Kasilov, V.I.; Nasonov, N.N.; Fomin, S.P.; Shul'ga, N.F.; 
Shcherbak, S.F. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel'skij Inst. Yadernoj 
Fiziki. 1989. (in Russian). (CONF-8905275—: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 1 fig. SILICON/electron channeling; ANGULAR DIS- 
TRIBUTION; GAMMA RADIATION; GEV RANGE 01-10; 
MONOCRYSTALS; ORIENTATION; SILICON; THICKNESS 


18861 (INIS-SU-144/A, pp. 102) Yields of low energy radie- 
tion by relativistic electrons into fixed collimation angles from 
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silicon monocrystals of different thickness. Baranin, V.P.; 
Kasilov, V.1.; Lapin, N.I.; Truten’, V.1.; Shul'ga, N.F.; Shcherbak, 
S.F. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 
1989. (In Russian). (CONF-8905275—: 19. All-union conference on 
physics of charged particles interaction with crystals, Moscow 
(USSR), 29-31 May 1989). In Summaries of reports of 19. All- 
union conference on physics of charged particles interaction with 
crystals. Order Number DE90706026. Available from NTIS (US 
Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 1 fig. SILICON/bremsstrahlung; ANGULAR DISTRI- 
BUTION; ELECTRON BEAMS; ELECTRON CHANNELING; 
GAMMA RADIATION; GEV RANGE 01-10; MONOCRYSTALS; 
ORIENTATION; SILICON; BREMSSTRAHLUNG; THICKNESS 


18862 (INIS-SU-144/A, pp. 103) Maxima radiative energy 
losses by ultrarelativistic axially channeling electrons. Kalash- 
nikov, N.P.; Vel’ko, A.V. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All- 
union conference on physics of charged particles interaction with 
crystals, Moscow (USSR), 29-31 May 1989). In Summaries of re- 
ports of 19. All-union conference on physics of charged particles 
interaction with crystals. Order Number DE90706026. Available 
from NTIS (US Sales Only), PC AOS/MF A01 - OSTI; INIS. 

Short note. 4 refs. GERMANIUM/electron channeling; ENERGY 
LOSSES; GAMMA RADIATION; GERMANIUM; GEV RANGE 100- 
1000; MONOCRYSTALS; STOPPING POWER 


18863 (INIS-SU-—144/A, pp. 104) On radiation by high ener- 
getic electrons and positrons at planar channeling. Vel’ko, 
A.V.; Grubich, A.O. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). in Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC AO9/MF A01 - OSTI; INIS. 

Short note. 4 refs. ELECTRON CHANNELING/monocrystals; 
POSITRON CHANNELING/monocrystals; ANALYTICAL SO- 
LUTION; MONOCRYSTALS; ENERGY LOSSES; 
RADIATION; GEV RANGE 100-1000; THICKNESS 


GAMMA 


18864 (INIS-SU-144/A, pp. 105) Parametric radiation as 
coherent polarization bremsstrahiung from a fast charged par- 
ticle in crystals. Lepko, V.P.; Nasonov, N.N. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1989. (in Russian). 
(CONF-8905275-—: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A01 - OSTI; INIS. 

Short note. CRYSTALS/bremsstrahlung; COHERENT RA- 
DIATION; CRYSTALS; BREMSSTRAHLUNG; INCOHERENT 
SCATTERING 


18865 (INIS-SU-144/A, pp. 106) On the calculation of radia- 
tion spectrum and angular distribution of relativistic electrons 
interacting with an atomic chain. Barts, B.|.; Nasonov, N.N.; 
Shlyakhov, N.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1989. (In Russian). (CONF-8905275-: 19. All-union confer- 
ence on physics of charged particles interaction with crystals, 
Moscow (USSR), 29-31 May 1989). In Summaries of reports of 19. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE90706026. Available from NTIS 
(US Sales Only), PC A0S/MF A01 - OSTI; INIS. 





Short note. ELECTRON CHANNELING/monocrystals; ANALYTI- 
CAL SOLUTION; ANGULAR DISTRIBUTION; COHERENT 
RADIATION; MONOCRYSTALS; FOURIER TRANSFORMATION; 
ORIENTATION; PARTICLE TRACKS; RELATIVISTIC RANGE 


18866 (INIS-SU-144/A, pp. 107) To the theory of radiation 
by ultrarelativistic particles in crystals on the assumption of a 
polysemantic disinclination function. Shul'ga, N.F. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1989. (In Russian). 
(CONF-8905275-: 19. All-union conference on physics of charged 
particles interaction with crystals, Moscow (USSR), 29-31 May 
1989). In Summaries of reports of 19. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE90706026. Available from NTIS (US Sales Only), PC 
AO9/MF A0O1 - OSTI; INIS. 

Short note. 2 refs. POSITRON CHANNELING/monocrystals; 
ELECTROMAGNETIC RADIATION; HARTREE-FOCK METHOD; 
MEV RANGE 10-100; MONOCRYSTALS 


18867 (INIS-SU-147/A, pp. 81) Determination of impurity 
parameters in doped high purity silicon. Vedeneev, A.S.; Zh- 
dan, A.G.; Lifshits, T.M.; Ryl’kov, V.V. AN SSSR, Gor’kij (USSR). 
Inst. Khimii; Gor'kovskij Gosudarstvennyj Univ., Gorki (USSR). 
1988. (In Russian). (CONF-8805350—: 8. All-Union conference on 
the methods of preparation and analysis of high-purity substances, 
Gor'kij (USSR), 10 May 1988). In 8. All-union conference on the 
methods of preparation and analysis of high purity substances. 
Part 3: Abstracts. Order Number DE90706030. Available from 
NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

Short note. SILICON/hall effect; BORON ADDITIONS; CARRIER 
DENSITY; CRYSTALS; KINETICS; MEDIUM TEMPERATURE; 
PHOTOCONDUCTIVITY; QUANTITY RATIO; SILICON; TEMPER- 
ATURE DEPENDENCE; ULTRALOW TEMPERATURE; VERY 
LOW TEMPERATURE 


18868 (JINR—18-88-815) Neutron autoradiography of hy- 
drogen. Teterev, Yu.G. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions. 1988. 8p. (in Russian). Order 
Number DE90612930. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

The physical principle of the neutron autoradiography method 
consists in the registration of the distribution number of neutrons, 
which are scattered isotopically on nuclei of a tested element, 
whereas in conventional autoradiography the isotropic radiation of 
nuclei investigated is recorded. The experimental investigation of 
the main features of the method of neutron autoradiography for hy- 
drogen was done by using a resonance filter and a resonance 
detector made of metallic indium. To demonstrate the possibilities 
of the proposed method it was compared with the traditional meth- 
ods of autoradiography for thin objects gives an object contrast 
about 20 times higher than in the case of neutron radiography. The 
minimum detectable content of hydrogen in an object is 3x10-5 
gxcm-*. The proposed method has a very high selectivity of hy- 
drogen determintion in any object. The sharpness of image has not 
been studied but it seems tht the obtained degree of sharpness is 
good enough jor solving quite a number of problems. The practical 
use of the method is no more complicated than conventional 
autoradiography and is substantially easier then that of neutron ra- 
diography. The high contrast and selectivity of the method enabie 
one to invastigate geological problems. 4 refs.; 4 figs. 


18869 (KEK-89-2, pp. 40-43) Structural changes of photon- 
irradiated stainless steels. Homma, Teiichi (Tokyo Univ. (Japan). 
Inst. of Industrial Science); Fujita, Daisuke; Goto, Katsumi; Koba- 
yashi, Masanori; Yano, Mitsuru; Koike, Yoshihiko; Okajima, 
Yoshiaki. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). May 1989. (in Japanese). (CONF-8903187—: 7. meeting 
on ultra high vacuum techniques for accelerators and storage 
rings, Tsukuba (Japan), 27-28 Mar 1989). In Proceedings of the 
7th meeting on ultra high vacuum techniques for accelerators and 
storage rings. Order Number DE90741445. Available from NTIS 
(US Sales Only), PC A11/MF A01. 

Published in summary form = only. STEEL-CR19NI10/ 
chemical composition; STEEL-CR19NI10/synchrotron radiation; 
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STEEL-CR19NI10; OXIDATION; TRANSMISSION ELECTRON MI- 
CROSCOPY; OXIDES; SURFACES; PHYSICAL RADIATION 
EFFECTS; TEMPERATURE DEPENDENCE; PRESSURE DEPEN- 
DENCE 


18870 (KEK-89-2, pp. 44-48) Photon stimulated degassing 
of reference materials by synchrotron radiation. Matsumoto, 
Manabu (Hitachi Ltd., Tsuchiura, Ibaraki (Japan). Mechanical Engi- 
neering Research Lab.); Kobari, Toshiaki; Ueda, Shinjiro; Ikeguchi, 
Takashi; Kobayashi, Masanori. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). May 1989. (in Japanese). 
(CONF-8903187—: 7. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 27-28 Mar 1989). 
In Proceedings of the 7th meeting on ultra high vacuum techniques 
for accelerators and storage rings. Order Number DE90741445. 
Available from NTIS (US Sales Only), PC A11/MF A01. 

Published in summary form only. STEEL-CR17NI12MO3/ 
synchrotron radiation; STEEL-CR17NI12MO3/gaseous wastes; 
STEEL-CR17NI12MO3; GASES; ALUMINIUM; COPPER; CAR- 
BON DIOXIDE; HYDROGEN; CARBON OXIDES; WATER VAPOR 


18871 (KEK-89-5, pp. 75-78) The development of electron 
avalanches in relaxation processes: An approximate evolution 
equation in the non-hydrodynamic regime. . Kondo, K. (Anan 
Coll. of Technology, Tokushima (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Jul 1989. (CONF- 
8901178-: 4. workshop on radiation detectors and their uses, 
Tsukuba (Japan), 24-25 Jan 1989). In Radiation detectors and their 
uses. Order Number DE90741444. Available from NTIS (US Sales 
Only), PC AO8/MF A01. 

Published in summary form only. ELECTRIC CURRENTS/ 
distribution functions; ELECTRIC CURRENTS/surges; RELAX- 
ATION TIME; ELECTRON DENSITY; VELOCITY; DIFFUSION; 
ENERGY DEPENDENCE; EMISSION; SURGES 


18872 (LA-11726-MS) Method of obtaining SESAME eque- 
tions of state for porous materials: Application to garnet sand. 
Boettger, J.C.; Lyon, S.P. Los Alamos National Lab., NM (USA). 
Mar 1990. 16p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-36. Order Number DE90007154. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The computer program GRIZZLY, used to construct equations of 
state (EOS) for the SESAME library, has been modified to allow 
porosity to be treated within a simple ramp type model. In this 
model, given an EOS for a nonporous material, a new SESAME 
EOS can be constructed for a porous sample of the same material. 
The new EOS will exhibit ramp behavior for temperatures below 
the melting point and will be identical to the EOS of the nonporous 
material for temperatures significantly above the melting point or 
for densities slightly larger than the equilibrium density of the 
nonporous material. The new EOS will be thermodynamically self- 
consistent everywhere. 3 refs., 6 figs. 


18873 (UCRL-100544-Rev.1) Grazing-incidence Cerenkov 
x-ray generation: Revision 1. Moran, M.J. (Lawrence Livermore 
National Lab., CA (USA)); Chang, Britton; Schneider, M.B.; 
Maruyama, Xavier K. Lawrence Livermore National Lab., CA 
(USA). Aug 1989. 18p. Sponsored by U.S. Department of Defense; 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-890821-—7-Rev.1: 13. international conference on atomic 
collisions in solids, Aarhus (Denmark), 7-11 Aug 1989). Order 
Number DE90003940. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

X-ray Cerenkov radiation can be generated by electrons incident 
on thin foils. For grazing incidence the Cerenkov radiation intensity 
can be more than a decade greater than for perpendicular inci- 
dence. Experimental results are discussed in terms of a simple 
formalism. 17 refs., 3 figs. 


18874 (UM-P-88/123) Microscopic rhombohedral twinning 
elements of haematite. Bursill, L.A.; Peng Julin. Melbourne Univ., 
Parkville (Australia). School of Physics. [1989]. 19p. Order Number 
DE90612931. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Electron optical structure imaging of haematite (alpha-Fe2O3) in 
two projections has allowed the microscopic twinning elements of 
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rhombohedral twins to be determined. The twin is a pure 180 deg. 
rotation about [0111], the twinning direction, combined with a paral- 
lel translation of 1/6 [0111]. The twinning plane (1102) forms a 
perfectly coherent interface, consisting of face and edge-shared oc- 
tahedra with no change in nearest-neighbour coordination. A 
search for alternative structural models yielded none which could 
reproduce the experimental images. 10 refs., 6 figs. 


18875 (UM-P-89/13) ZELED analysis of aperiodicity and 
bond lengths in ceramic powders. Smith, K.L. (Australian Nu- 
clear Science and Technology Organisation, Lucas Heights 
(Australia)); White, T.J. Melbourne Univ., Parkville (Australia). 
School of Physics. [1989]. 21p. Order Number DE90612932. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

It is demonstrated that zero energy loss electron diffraction 
(ZELED) may be used to determine local correlations of bond 
length in ultra fine-grained (le100 10-'° m) aperiodic ceramic pre- 
cursor powders. Furthermore, it is suggested that during calcination 
the onset of crystallization may be recognized by monitoring the 
number and intensity of discrete bond lengths. The potential of this 
technique is illustrated using an alkoxide derived powder produced 
during the fabrication of titanate high level nuclear waste ceramics. 
ZELED is compared with extended X-ray absorption fine structure 
(EXAFS) spectroscopy, to which it is similar in many respects, and 
the strengths and weaknesses of both techniques are highlighted. 
12 rets., 5 figs., 4 tabs. 


18876 (UM-P-—89/29) Retabulation of space group extinc- 
tions for electron diftraction. Goodman, P. (Melbourne Univ., 
Parkville (Australia). School of Physics); Tanaka, M. Melbourne 
Univ., Parkville (Australia). School of Physics. [1989]. 16p. Order 
Number DE90612933. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The space group tables previously published by one of the au- 
thors and others are here presented in a revised and compacted 
form designed to make for compatability with existing tables for X- 
ray diffraction. 136 of the 230 space groups are subject to dynamic 
extinctions due to glide planes and screw axes, and the observ- 
ables from these space groups in specific settings are tabulated. 
Tabs. 


18877 A materials science view of characterization science. 
Pike, G. (Sandia National Labs., Albuquerque, NM (USA)). pp. 93 
of 50th Anniversary 1938/1988: Division of Analytical Chemistry 
newsletter, Spring 1989. American Chemical Society, Washington, 
DC (US) (1989). (CONF-8904150-: Symposium on characteriza- 
tion science: a chemistry contribution to advanced materials - Leo 
Friend Award symposium, Dallas, TX (USA), 9-14 Apr 1989). 

One way of viewing materials science is as an inseparable triad 
of Synthesis and Processing, Structure and Composition, and 
Properties. Each of these components requires characterization to 
quantify and subsequently control. However, there is currently little 
unity within any of the components regarding the science of char- 
acterization across the broad spectrum of materials. This talk will 
examine the cause of this disunity, how exchanges of characteriza- 
tion technology might be useful, and whether a unifying perception 
of characterization as a science would lead to unrecognized bene- 
fits. 


6561 Superconductivity 


Refer also to citation(s) 17016, 17019, 17053, 17056, 17074, 
17076, 17082, 17085, 17107, 17110, 17111, 17113, 17114, 17116, 
17117 


18878 (1\C-89/283) Chern-Simons superconductivity at fi- 
nite temperature. Randjbar-Daemi, S.; Salam, A.; Strathdee, J. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1989. 43p. Order Number DE90613393. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

A simple gauge theory discussed recently in the literature as a 
model of high temperature superconductors is examined. The 
model contains a Maxwell field and a Chern-Simons field coupled 
to fermions in 2+1-dimensional spacetime. This model has been 
shown to exhibit a kind of Meissner effect at zero temperature 
which originates in the 1-loop mixing between the two gauge fields. 
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We use a Euclidean effective action formulation to show that the 
effect persists at all finite temperatures. Although a long range 
magnetic type interaction arises at non-zero temperatures, in com- 
petition with the finite range forces which dominate the zero 
temperature interaction, the effect varies smoothly with tempera- 
ture. In our perturbation treatment, we find no indication of a critical 
transition at which the Meissner effect is extinguished. (author). 9 
refs, 3 figs. 


18879 (IC-89/315) Specific heat and critical fluctuations in 
anisotropic high-T, oxide superconductors. Shehata, L.N. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Oct 1989. 
15p. Order Number DE90613394. Available from NTIS (US Sales 
Only), PC AO3/MF A01 - OSTI; INIS. 

The specific heat due to the fluctuation of the order parameter is 
evaluated from the Modified Ginzburg-Landau free energy func- 
tional for high T. superconductors. The Ginzburg criterion was 
estimated from the Gaussian fluctuation contribution to the specific 
heat. The obtained criterion implies that the breakdown of the Mod- 
ified Ginzburg-Landau mean-field theory takes place in a rather 
wide temperature range for the new superconductors. Comparison 
with the available experimental data is presented. (author). 23 refs. 


18880 (IC—-89/333) On the substitution of Sr ions at Y sites 
in YB,2Cu307_,. Siddiqi, S.A.; Sreedhar, K.; Drobac, D.; Infante, 
C.; Matacotta, F.C.; Ganguly, P. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Oct 1989. 6p. Order Number 
DE90613395. Available from NTIS (US Sales Only), PC A0O2/MF 
A01 - OSTI; INIS. 

The effect of Sr substitution at the Ba sites in YBapCu307_, has 
been studied, attempts to substitute Sr exclusively at Y sites have 
not been successful. We have been able to substitute Sr at Y sites 
only when the Ba ions are simultaneously substituted by Sr to give 
solid solutions of the type Y;_,Sr;Baz_2, Srp,CugO7_x j2_¢. 
These examples show superconducting transitions higher than 78K 
without significant deterioration in the magnitude of the ac suscepti- 
bility. The substitutions are best understood in terms of site 
constraints on the ions occupying the Y and Ba sites. 4 refs, 2 figs, 
2 tabs. 


18881 (LA-UR-89-4259) Spectral functions from Quantum 
Monte Carlo. Silver, R.N. Los Alamos National Lab., NM (USA). 
[1989]. 6p. Sponsored by U.S. DOE Energy Research; Ohio 
Supercomputing Center. DOE Contract W-7405-ENG-36. (CONF- 
891274—1: Conference on high T. superconductivity, Los Alamos, 
NM (USA), 6-9 Dec 1989). Order Number DE90004870. Available 
from NTIS, PC A02/MF A01; OSTI; INIS. 

In his review, D. Scalapino identified two serious limitations on 
the application of Quantum Monte Carlo (QMC) methods to the 
models of interest in High T-Superconductivity (HTS). One is the 
“sign problem”. The other is the “analytic continuation problem”, 
which is how to extract electron spectral functions from QMC cal- 
culations of the imaginary time Green's functions. Through-out this 
Symposium on HTS, the spectral functions have been the focus for 
the discussion of normal state properties including the applicability 
of band theory, Fermi liquid theory, marginal Fermi liquids, and 
novel non-perturbative states. 5 refs., 1 fig. 


18882 (WIS-PH-89/01) An ultra-small capacitance Joseph- 
son junction: Inductive coupling to a voltage source. 
Shimshoni, E.; Gefen, Y.; Levit, S. Weizmann Inst. of Science, Re- 
hovoth (Israel). Dept. of Physics. Jan 1989. 34p. Order Number 
DE90613396. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

We consider a voltage biased ultra-small capacitance Josephson 
junction, with the coupling to the external source containing both 
resistive and inductive elements. In addition we include a phe- 
nomenological coupling to an external heat bath. Our goal is to 
extend and generalize previous studies of current biased ultra- 
small junctions. Charging effects, due to the presence of discrete 
charge carriers in the junction, play a crucial role. In particular we 
find an infinite resistance branch in the |-V characteristic for a d.c. 
bias, and resistive steps in the I-V curve when the external bias 
contains an additional a.c. component. These effects are reminis- 
cent of the ‘Coulomb blockade’ and the inverse Shapiro steps, 





respectively, predicted earlier in the context of current biased cir- 
cuits. As a response to an a.c. voltage bias we also predict spikes 
of the voltage across the junction and a noisy background, when 
this voltage is plotted as a function of either the external d.c. bias- 
ing voltage or the external frequency. Our analysis shows that 
various circuitry components may qualitatively affect the response 
of the junction to an external bias. (authors). 34 refs., 8 figures. 


18883 Highlights from the physics in metallic superiattices. 
Schuller, |.K. (Argonne National Lab., IL (USA)). pp. 572 of Ternary 
and multinary compounds. Deb, S.K.; Zunger, A. Materials 
Research Society, Pittsburgh, PA (1978). DOE Contract W-31-109- 
ENG-38. (CONF-8609160-: 7. international conference on ternary 
and multinary compounds, Snowmass, CO (USA), 10-12 Sep 
1986). 

The author presents some highlights from the physics he studied 
using metallic superlattices as model systems. These include 
unique structural aspects, anomalous elastic constants, electron lo- 
calization, matching of superconducting vortices to the superlattice 
periodicity, dimensional crossover and development of magnon 
bands in magnetic superlattices. The results illustrate that these 
model systems can be tuned to study physics at different length 
scales. 
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Refer also to citation(s) 18159, 18208, 18211, 18212, 18213, 
18215, 18264, 18290, 18314, 18445, 18448, 18450, 18452, 18462, 
18479, 18507, 18508, 18509, 18511, 18512, 18528, 18532, 18533, 
18614, 18692, 18693, 19019, 19020, 19021 


18884 (CONF-8903132—11) On the power dependence of 
rapidity bin tactorial moments. Carruthers, P. Arizona Univ., Tuc- 
son, AZ (USA). Dept. of Physics. [1989]. 4p. Sponsored by U.S. 
DOE Energy Research; Lounsbery Foundation. DOE Contract 
FG02-88ER40456. From 24. Rencontres de Moriond: electroweak 
interactions and unified theories; Les Arcs (France); 5-12 Mar 
1989. Order Number DE90005373. Available from NTIS, PC 
A02/MF A01 - OSTI. 

The connection of the power behavior of factorial moments with 
fractal rapidity event character is discussed. The fractal structure is 
not necessarily intermittent and can be described by conventional 
dynamical models. The merit of analyzing data with conventional 
factorial moments, and factorial cumulants, is stressed. 12 refs. 


18885 (DOE/ER/25036-3) Chaotic transients, higher dimen- 
sional phenomena, and coupled ordinary differential 
equations: Progress report, January-December 1989. Grebogi, 
C. (Maryland Univ., College Park, MD (USA). Lab. for Plasma Re- 
search); Yorke, J.A. Maryland Univ., College Park, MD (USA). Jan 
1990. 17p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO5-87ER25036. Order Number DE90006641. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

This report discusses: crises and chaotic transients; the dimen- 
sion of chaotic attractors; fractal basin boundaries; and control of 
chaotic processes. 2 figs. (LSP) 


18886 (IC-89/231) A Lagrangian formalism for nonequllib- 
rium ensembles. Sobouti, Y. International Centre for Theoretical 
Physics, Trieste (Italy), Aug 1989. 13p. Order Number 
DE90612748. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

It is suggested to formulate a nonequilibrium ensemble theory by 
maximizing a time-integrated entropy constrained by Liouville’s 
equation. This leads to distribution functions of the form f = 
Z~'exp(-g/kT), where g(p,q,t) is a solution of Liouville’s equation. A 
further requirement that the entropy should be an additivie func- 
tional of the integrals of Liouville’s equation, limits the choice of g 
to linear superpositions of the nonlinearly independent integrals of 
motion. Time-dependent and time-independent integrals may par- 
ticipate in this superposition. (author). 14 refs. 


18887 (IC—89/251) Form tactors of composite quantum 
systems in the 0,(4,2)xOp(4,2) dynamical group tormalism. 
Baiquni, A. International Centre for Theoretical Physics, Trieste 
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(Italy). Sep 1989. 13p. Order Number DE90612749. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

We investigate the form factors produced by a composite system 
by direct calculation using Euler angles transformations and 
Bergmann matrix elements. 9 refs. 


18888 (IC-89/252) An infinite component wave equation 
which exhibits spin-orbit splitting and the Lamb shift. Baiquni, 
A. International Centre for Theoretical Physics, Trieste (Italy). Sep 
1989. 9p. Order Number DE90612750. Available from NTIS (US 
Sales Only), PC A02/MF A01 - OSTI; INIS. 

An O1(4,2)xOp(4,2) infinite component wave equation, using a 
parity conserving current Jmu to describe a composite quantum 
system with spin s=1/2, which yields a mass spectrum that in- 
cludes the recoil motion of the constituents and in the limit, when 
one of the components mass becomes infinite reduces to the com- 
plete Dirac spectrum due to the spin-orbit interaction, plus the 
Lamb shift is proposed. 18 refs. 


18889 (IC-89/272) On induced hermitian metrics for hoio- 
morphic vector bundles. Hoang Le Minh. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1989. 16p. Order Number 
DE90612737. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

An explicit computation of induced hermitian metrics on holomor- 
phic vector bundles is given. As an example the Fubini-Study 
metrics for complex projective spaces and Grassmannians are con- 
sidered. (author). 5 refs. 


18890 (I\C-89/273) The Monad construction and Hermetian- 
Einstein metrics. Hoang Le Minh. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1989. 12p. Order Number 
DE90612738. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Methods of linear algebra are used to determine Hermitian- 
Einstein metrics on some holomorphic vector bundles associated 
with the monad construction over complex projective spaces and 
Grassmannians. (author). 8 refs. 


18891 (IC-89/286) Quantization of the N=2m simple super- 
gravity in d=2+1. Dayi, O.F. International Centre for Theoretical 
Physics, Trieste (lialy), Sep 1989. 12p. Order Number 
DE90612765. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

In d=2+1 simple supergravity is a trivial theory and it has a 
Chern-Simons interpretation. Thus the overall sign of each one of 
the fermionic terms in the action for N>1 is arbitrary. By making 
use of these facts it is shown that for the N=2m simple supergravity 
in d=2+1 there exists a real polarization and an explicit construc- 
tion of the physical Hilbert space is possible. (author). 11 refs. 


18892 (IC-89/295) Local supersymmetry in non-relativistic 
systems. Urrutia, L.F.; Zanelli, J. international Centre for Theoreti- 
cal Physics, Trieste (Italy). Oct 1989. 16p. Contract 
297/88;Contract 927/89;Contract PCEXCEU-022621. Order Num- 
ber DE90612751. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Classical and quantum non-relativistic interacting systems invari- 
ant under local supersymmetry are constructed by the method of 
taking square roots of the bosonic constraints which generate time- 
like reparametrization, leaving the action unchanged. In particular, 
the square root of the Schroedinger constraint is shown to be the 
non-relativistic limit of the Dirac constraint. Contact is made with 
the standard models of Supersymmetric Quantum Mechanics 
through the reformulation of the locally invariant systems in terms 
of their true degrees of freedom. Contrary to the field theory case, 
it is shown that the locally invariant systems are completely equiva- 
lent to the corresponding globally invariant ones, the latter being 
the Heisenberg picture description of the former, with respect to 
some fermionic time. (author). 14 refs. 


18893 (IC—89/296) Periodic solutions for Hamiltonian sys- 
tems in a nonconvex potential well. Li Shujie. international 
Centre for Theoretical Physics, Trieste (Italy). Oct 1989. 11p. Order 
Number DE90612752. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 
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Recently there has been a considerable amount of work on the 
existence of T-periodic solutions for Hamiltonian systems with sin- 
gular potentials. In this paper the existence of T-periodic solutions 
for non-conservative second-order dynamical systems in a noncon- 
vex potential well is studied. 20 refs. 


18894 (IC-89/304) On a non classical oblique derivative 
problem for parabolic singular integro-differential operators. 
Nguyen Minh Chuong (international Centre for Theoretical Physics, 
Trieste (Italy)); Le Quang Trung. International Centre for Theoreti- 
cal Physics, Trieste (Italy), Oct 1989. 10p. Order Number 
DE90612739. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

In this paper an oblique derivative problem for parabolic singular 
integro-differential operators was studied. In this problem the direc- 
tion of the derivative may be tangent to the boundary of the domain. 
By the large parameter method theorems of existence and unique- 
ness of solutions of the problem were obtained. (author). 10 refs. 


18895 (IC-89/314) A modified Moebius inverse formula 
and its applications in physics. Chen Nanxian. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1989. 9p. Order 
Number DE90612740. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

A new theorem of inverse formula is introduced for a kind of infi- 
nite series. Thus some new results for important inverse problems 
in physics are presented in this paper. These are the inverse prob- 
lems for obtaining the phonon density of states, the inverse 
blackbody radiation problem for remote sensing, and the solution 
for inverse Ewald summation. Of more importance, it shows the 
possibility of the application of number theory to physical problems. 
(author). 12 refs. 


18896 (IC-89/326) On the equation - Deltau+c=Ke". Duong 
Minh Duc. International Centre for Theoretical Physics, Trieste 
(Italy). Oct 1989. 26p. Order Number DE90612741. Available from 
NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

We establish the Sobolev inequality for limiting case. Using this 
result, the method of McOwen, the Ekeland variational principle 
and our generalized critical values results, we study the existence 
of solutions of the equation - Deltau+c=Ke" for the case in which K 
and ¢ may not tend to zero as x tends to infinity. (author). 25 refs. 


18897 (IC—89/328) Conserved conformal currents in 
curved space-time. Marrakchi, A.L. International Centre for Theo- 
retical Physics, Trieste (Italy). Oct 1989. 14p. Order Number 
DE90612766. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Conformal transformations in curved space-time are considered. 
Their conserved currents are calculated. It is shown that they re- 
duce at flat limit to the well-known conserved conformal currents in 
flat space-time. The conformal equivalence principle is then elabo- 
rated. (author). 14 refs. 


18898 (IC-89/335) The bound states of the Schroedinger 
equation with the potential V=A/x?+Bx? - A numerical solution. 
lyakutti, K. (international Centre for Theoretical Physics, Trieste 
(Italy)); Palaniyandi, E. international Centre for Theoretical Physics, 
Trieste (Italy). Oct 1989. 9p. Order Number DE90612753. Available 
from NTIS (US Sales Only), PC AO2/MF A01 - OSTI; INIS. 

The nature of the bound state energies and wave functions of 
the Schroedinger equation with the potential V=A/x?+Bx? is investi- 
gated in detail by attempting a numerical solution to the problem. 
We report some interesting results which some of the earlier work- 
ers could not get. It is found contrary to the previous report that for 
A<-h?/8m there are well defined bound states. The addition of the 
term A/x? to the one dimensional oscillator potential lowers the 
symmetry of the eigen states for negative values of A and for posi- 
tive values of A the eigen states become degenerate with respect 
to parity. (author). 6 refs, 4 tabs. 


18899 (IC-89/368) Welerstrass preparation and division 
theorems for the ring of germs of superanalytic functions. 
Yankov, C.L. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1989. 12p. Order Number DE90612742. Available from 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS. 
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The aim of this paper is to show that Weierstrass preparation 
and division theorems hold for the ring of germs of superanalytic 
functions at a given point. This ring is the tensor product of the ring 
of germs of analytic functions at that point and a finite-dimensional 
complex Grassmann algebra. 7 refs. 


18900 (INIS-BR-1780) The gravitational lens eftect and its 
optical equivalents. Freitas, L.R. de. Pontificia Univ. Catolica do 
Rio de Janeiro, RJ (Brazil). Dept. de Fisica. 1987. 68p. (in Por- 
tuguese). Order Number DE90612767. Available from NTIS (US 
Sales Only), PC AO4/MF A01 - OSTI; INIS. 

This work presents the evolution of the use of the so called grav- 
itational lens effect from a simple observational teste of the General 
Relativity theory to an instrument to measure cosmological param- 
eters. A detailed analysis of how a gravitational “lens” deflects light 
without forming images is shown for the case of the deflector with 
spherical symmetry. In addition, the exact optical equivalent of a 
cylindrical gravitational lens, which forms true images, is proposed. 
Finally the problem of the formation of multiple images and the re- 
lated astronomical observations is discussed. (author). 


18901 (INIS-BR-1795) Geodesic in Godel type universes. 
Galvao, M.O. Centro Brasileiro de Pesquisas Fisicas, Rio de 
Janeiro, RJ (Brazil). 1985. 93p. (In Portuguese). Order Number 
DE90612768. Available from NTIS (US Sales Only), PC A05/MF 
A01 - OSTI; INIS. 

We find out the timelike and null geodesics of a certain family of 
Goedel-like universes, carrying out, at first, a qualitative analysis 
through the method of the effective potential and, subsequently, 
proceeding to the exact integration of the equations of motion. (au- 
thor). 


18902 (INIS-mf-11579, pp. 1) Isoscalar factors for multi- 
shell calculations. Novoselsky, A. (Drexel Univ., Philadelphia, PA 
(USA). Dept. of Physics and Atmospheric Science (USA)); Val- 
lieres, M.; Chen, J.Q.; Gilmore, R.; Katriel, J. International 
Academy of Quantum Molecular Science, Menton (France); Israel 
Academy of Sciences and Humanities, Jerusalem (israel). 1988. 
(CONF-8808219-: 6. international congress on quantum chemistry, 
Jerusalem (Israel), 21-25 Aug 1988). In Sixth intemational 
congress on quantum chemistry, Jerusalem, Israel, August 21-25, 
1988: Program and abstracts. Order Number DE90612834. Avail- 
able from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 
Abstract only. BOSON-FERMION SYMMETRY/algorithms; 
SHELL MODELS/computer calculations; ANNIHILATION OPERA- 
TORS; ALGORITHMS; BOSONS; CREATION OPERATORS; 
FERMIONS; MATRIX ELEMENTS; QUANTUM NUMBERS 


18903 (INIS-mf-11579, pp. 48) Graphical representation of 
model spaces: Application to variational and perturbation 
methods. . Duch, W. (Uniwersytet Mikolaja Kopernika, Torun 
(Poland). Inst. Fizyki (Poland)). International Academy of Quantum 
Molecular Science, Menton (France); Israel Academy of Sciences 
and Humanities, Jerusalem (Israel). 1988. (CONF-8808219-—: 6. in- 
ternational congress on quantum chemistry, Jerusalem (israel), 
21-25 Aug 1988). In Sixth international congress on quantum 
chemistry, Jerusalem, Israel, August 21-25, 1988: Program and 
abstracts. Order Number DE90612834. Available from NTIS (US 
Sales Only), PC A07/MF A01 - OSTI; INIS. 

Abstract only. HILBERT |= SPACE/computer graphics; 
MANY-BODY PROBLEM/computer graphics; COMPUTER CALCU- 
LATIONS; MATRIX ELEMENTS; PERTURBATION THEORY; 
VARIATIONAL METHODS 


18904 (INIS-mf-11579, pp. 120) Applications of quasi 
bosons to electron pair correlation. Hoggan, P.E. (Nancy-1 
Univ., 54 (France). Lab. de Chimie Theorique (Poland)). Interna- 
tional Academy of Quantum Molecular Science, Menton (France); 
Israel Academy of Sciences and Humanities, Jerusalem (Israel). 
1988. (CONF-8808219—: 6. international congress on quantum 
chemistry, Jerusalem (Israel), 21-25 Aug 1988). In Sixth interna- 
tional congress on quantum chemistry, Jerusalem, Israel, August 
21-25, 1988: Program and abstracts. Order Number DE90612834. 
Available from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; 
INIS. 





Abstract only. FERMIONS/electron correlation; QUASI PARTI- 
CLES/electron correlation; BOSONS; ELECTRON PAIRS; 
ELECTRONIC STRUCTURE; FERMIONS; HARTREE-FOCK 
METHOD; MANY-BODY PROBLEM; PERTURBATION THEORY 


18905 (JINR-E-—2-88-931) The gauge fixing extension of the 
Krichever-Novikov algebra in the closed string theory. 
Kashaev, R.M.; Osipov, A.A. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems. 1988. 8p. Order Num- 
ber DE90612744. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

Possible special extensions of the Krichever-Novikov algebra are 
discussed. Among them there is one which can be interpreted as 
the closed algebra of constraints and subsidiary conditions in the 
theory of the boson string with the fixed topology world-sheet. 
Realization of the given algebra is obtained in terms of string vari- 
ables. The conclusion is drawn that the symmetry of the quantum 
system studied is wider than the usual BRST-invariance. 11 refs. 


18906 (JINR-R-2-88-862) Extension of the constraints al- 
gebra for the closed string with the fixed topology world 
sheet. Kashaev, R.M.; Osipov, A.A. Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems. 1988. 18p. (in 
Russian). Order Number DE90612745. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

The recently proposed way of choosing the gauging, when the 
constraints and additional conditions make up a closed algebra, s 
extended to the case of generalized graded Krichever-Novikov al- 
gebras. The central element of the extended algebra is shown to 
be represented by an nonexact form on the closed contour of the 
string world sheet. Realization of the given algebra is obtained in 
terms of string variables. For this purpose classical dynamics of 
the closed boson string with the world sheet of fixed genus is dis- 
cussed. Dynamic variables are introduced covariantly, and the 
Hamilton equations are obtained in terms of these variables. These 
equations are equivalent to the Lagrange ones only in the case of 
the harmonic time function. 16 refs. 


18907 (JINR-R-2-88-863) Extension of the Krichever- 
Novikov algebra in the closed string theory. Kashaev, R.M.; 
Osipov, A.A. Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Nuclear Problems. 1988. 8p. (In Russian). Order Number 
DE90612746. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

Possible special extensions of the Krichever-Novikov algebra are 
discussed. Among them there is an extension which can be 
interpreted as the closed algebra of constraints and additional con- 
ditions in the theory of the boson string with the fixed topology 
world sheet. Realization of the given algebra is obtained in terms 
of string variables. The conclusion is drawn tht the symmetry of the 
quantum system studied is wider than the usual BRST-invariance. 
This is the group of the global symmetry OSP (1.1/2). 10 refs. 


18908 (JINR-R-2-88-871) Model of polylinear oscillator in 
the space of fractional quantum numbers. Yamaileev, R.M. Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Computing 
Techniques and Automation. 1988. 10p. (in Russian). Order Num- 
ber DE90612756. Available from NTIS (US Sales Only), PC 
A02/MF A01 - OSTI; INIS. 

Model of polylinear oscillator creation operators of which work in 
space of non-whole quantum numbers is proposed. Rules of 
operation and x-representations for creation operators, state eigen- 
functions for operators of particle number and energy are defined. 
The model may be useful for investigation of physical systems with 
non-integer quantum n umbers. 13 refs. 


18909 (JINR-R—2-88-923) Nonrelativistic Coulomb problem 
in one-dimensional quantum mechanics. Lutsenko, |.V. (Erevan- 
skij Gosudarstvennyj Univ., Erevan (USSR)); Mardoyan, L.G.; 
Pogosyan, G.S.; Ter-Antonyan, V.M.; Sisakyan, A.N. Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical Physics. 
1988. 15p. (In Russian). Order Number DE90612757. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

It is shown that unlike the model based on the potential singular- 
ity U(x)=-(x)~', the group of hidden symmetry explains not only 
double degeneration of the energy spectrum but also the explicit 
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form of the spectrum, wave functions and o an extra constant of 
motion analogous to the Runge-Lenz vector. 14 refs.; 4 figs. 


18910 (JINR-R-4-88-910) Schroedinger equation analysis 
in the Breit-Hylleraas symmetry representation. Korobov, V.1. 
Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Comput- 
ing Techniques and Automation. 1988. 26p. (In Russian). Order 
Number DE90612758. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Nonrelativistic Schroedinger equation for a three-particle system 
is investigated. Asymptotics of the solution behaviour in a neigh- 
bourhood of singularities of inner variable space connected with 
Breit-Hylieraas symmetry representation are obtained. Axial singu- 
larity is examined in detail. Schroedinger equation and variational 
form expressed in the spheroidal coordinated are written out for 
the wave function components. 16 refs. 


18911 (JINR-R—11-88-823) Spline-collocation scheme tor 
numerical solution of one-channel scattering problem. Zhaniav, 
T.; Puzynin, |.V.; Rakitskij, A.V. Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Automation. 
1988. 12p. (In Russian). Order Number DE90615189. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Calculation scheme is proposed for solving the one-channel scat- 
tering problem based on its representation as a nonlinear boundary 
problem. The latter is approximated by the spline-function method 
and is solved by Newton iterational scheme including the perturba- 
tion operator. The schemes of accuracy O8h*, where h is the step 
of a smooth grid are obtained. The accuracy estimate if confirmed 
by solving the problems for different potentials. 13 refs., 5 tabs. 


18912 (UCRL—101952) Two-dimensional, long-puise com- 
puter calculation of microwave-induced electron layer 
formation in low-pressure air. Mayhall, D.J.; Yee, J.H.; Sieger, 
G.E.; Alvarez, R.A. Lawrence Livermore National Lab., CA (USA). 
[1989]. 24p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-8910342-1: Workshop on artifi- 
cial ionized layers in the atmosphere, Kiev (USSR), 9-12 Oct 
1989). Order Number DE90005994. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Laboratory chamber experiments in low-pressure (0.1-10 Torr) 
air with long-pulse (150-600 ns), 2.856 GHz crossed microwave 
beams, created by the reflection of an incident beam from a metal 
plate inclined at 45°, have shown that multiple, luminous electron 
density layers form toward the source of the incident beam. Previ- 
ous two-dimensional calculations of microwave air breakdown in a 
rectangular waveguide with full resolution of each radio frequency 
cycle of the driving electric field Cray | computer computation times 
of about 0.5 hr/ns for runs of up to 20 ns of simulation time. Since 
we desire to simulate chamber experiments with pulses at 150-600 
ns duration, computation times with full-cycle resolution must be 
expected to be 75-300 hours per run. Because these are pro- 
hibitive amounts of computer time, a computer code, which follows 
only the driving pulse envelope, has been developed to reduce the 
required computation time. This envelope approximation is an ex- 
tension of the one-dimension envelope technique for atmospheric 
microwave propagation reported previously. 6 refs., 11 figs., 1 tab. 


18913 (UM-P-—89/45) Comment on 'Precision tests of quan- 
tum mechanics’. Roberts, C. Melbourne Univ., Parkville 
(Australia). School of Physics. 1989. 5p. (OZ—89/12). Order Num- 
ber DE90612759. Available from NTIS (US Sales Only), PC 
AO2/MF A01 - OSTI; INIS. 

Comments on a letter by S. Weinberg, Phys. Rev. Lett. (1989) v. 
62 p. 485. 

Three reports on the introduction of a nonlinear term in the 
Schrodinger equation are discussed. 


18914 Quantization of reparameterization invariant models. 
Lane, A.C. Thesis (Ph. D.). vp.Univ. of Washington, Seattle, WA 
(US) (1987). 

The technique of BRST quantization if applied to a selection of 
models based on classically constrained Hamiltonian systems. Un- 
like the case of Quantum Chromodynamics, where the local 
symmetry is an internal one, the underlying symmetry group of 
reparameterization invariant systems gives rise to constraints, that 
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only act as generators of the gauge group away from the initial and 
final surfaces. Consequently the standard techniques, developed 
for Quantum Chromodynamics, need to be generalized when 
studying such systems as the Bosonic string. By first studying a 
constrained Hamiltonian system possessing a local symmetry cor- 
responding to any Lie group, it is possible to establish precisely 
what roles the various ghost fields should play when using BRST 
quantizing the system. This interpretation is then applied to the 
case of the free-Bosonic string, however, due to the non- 
compactness of the conformal group in two dimensions, it is not 
possible to completely evaluate the BRST invariant matrix ele- 
ments between the initial and final string states. Instead, these 
matrix elements are studied in the unitary limit where it is shown 
that they correspond to the results normally obtained in the light- 
cone gauge. Due to the rather elaborate constraint algebra of the 
covariant superstring of Green and Schwarz, a full understanding 
of the quantitized system is presently lacking. By first considering 
the much simpler example of a free superparticle, it is shown how 
one can construct a new set of classical variables, relative to which 
the system is seen to be in canonical form. 


18915 Quantum mechanics in the exterior region of a 
Schwarzschild Black hole. Caroprese, B. Thesis (Ph. D.). 67p. 
Univ. of California, Los Angeles, CA (US) (1988). Available from 
University Microfilms, PO Box 1764, Ann Arbor, MI 48106, Order 
No.88-03 ,974. 

In this project we prove that the exterior region of a Schwarz- 
schild Black-hole can be taken as space-time. For the case of 
Klein-Gordon field in the background of the Schwarzschild gravita- 
tional field we prove the existence of a self-adjoint hamiltonian 
operator. The problem reduces to a one-dimensional potential 
problem. We apply the WKB approximation to this problem. A com- 
parison with the classical case is established. We find that in the 
quantum mechanical case reflection is present. We also show that 
probability is conserved. 


18916 Symplectic geometry of field theories and covariant 
quantization of superstrings and superparticies. Crnkovic, C. 
Thesis (Ph. D.). 78p. Princeton Univ., Princeton, NJ (US) (1987). 
Available from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.87-27,375. 

A detailed development of the symplectic geometry formalism for 
a general Lagrangian field theory is presented. Special attention is 
paid to the theories with constraints and/or gauge degrees of free- 
dom. Special cases of Yang-Mills theory, general relativity and 
Witten’s string field theory are studied and the generators of 
(super-) Poincare transformations are derived using their respective 
symplectic forms. The formalism extends naturally to theories for- 
mulated in the superspace. The second part of the thesis deals 
with issues in covariant quantization. By studying the symplectic 
geometry of the Green-Schwarz covariant superstring action, we 
elucidate some aspects of its covariant quantization. We derive the 
on-shell gauge-fixed action and the equations of motion for all the 
fields. Finally, turning to Siegel’s version of the superparticle ac- 
tion, we perform its BRST quantization. 


18917 Development and application of large-N expansions 
to problems in quantum mechanics and an investigation of the 
leading particle effect. Lauer, B.M. Thesis (Ph. D.). 68p. Univ. of 
Illinois, Chicago, IL (US) (1987). Available from University Micro- 
films, PO Box 1764, Ann Arbor, Mi 48106, Order No.87-26,092. 
We apply large-N approximation methods, where N is the 
number of spatial dimensions, to various problems in quantum me- 
chanics. Specifically we investigate the application of the shifted 
and unshifted 1/N expansions to one dimensional symmetric poten- 
tials. In most cases we obtain fast and accurate results for both the 
energy eigenvalues and wave functions for a wide variety of poten- 
tials. In addition, the first systematic large-N expansions for 
quantities of interest in non-relativistic quantum scattering theory is 
presented. The formalism, valid for spherically symmetric poten- 
tials, is applied in calculations of the scattering lengths and phase 
shifts of various potentials in N = 3 dimensions. The results, com- 
plete to three orders in the large-N series, are in excellent 
agreement with numerical results for potentials strong enough to 
hold at most one bound state. Our approach is motivated by some 
recent work which shows how scattering from the exactly solvable 
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delta-shell potential can be chosen as the large-N unperturbed 
problem. Finally we investigate the leading particle effect in high 
energy physics. We suggest that the leading particle effect directly 
reflects the amount of disruption suffered by the incident hadron in 
a collision. We make some simple models and examine the conse- 
quences. Under suitable circumstances a forward peak is predicted 
in certain nondiftractive interactions. 


18918 Continuum regularized Yang-Mills theory. Sadun, L.A. 
Thesis (Ph. D.). 75p. Univ. of California, Berkeley, CA (US) (1987). 
Available from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.87-26,355. 

Using the machinery of stochastic quantization, Z. Bern, M. B. 
Halpern, C. Taubes and | recently proposed a continuum regular- 
ization technique for quantum field theory. This regularization may 
be implemented by applying a regulator to either the (d + 1)- 
dimensional Parisi-Wu Langevin equation or, equivalently, to the 
d-dimensional second order Schwinger-Dyson (SD) equations. This 
technique is non-perturbative, respects all gauge and Lorentz sym- 
metries, and is consistent with a ghost-free gauge fixing 
(Zwanziger's). This thesis is a detailed study of this regulator, and 
of regularized Yang-Mills theory, using both perturbative and non- 
perturbative techniques. The perturbative analysis comes first. The 
mechanism of stochastic quantization is reviewed, and a perturba- 
tive expansion based on second-order SD equations is developed. 
A diagrammatic method (SD diagrams) for evaluating terms of this 
expansion is developed. We apply the continuum regulator to a 
scalar field theory. Using SD diagrams, we show that all Green 
functions can be rendered finite to all orders in perturbation theory. 
Even non-renormalizable theories can be regularized. The contin- 
uum regulator is then applied to Yang-Mills theory, in conjunction 
with Zwanziger’s gauge fixing. A perturbative expansion of the reg- 
ulator is incorporated into the diagrammatic method. It is hoped 
that the techniques discussed in this thesis will contribute to the 
construction of a renormalized Yang-Mills theory is 3 and 4 dimen- 
sions. 


18919 The 1/N expansion in supergravity and R? terms in 
general relativity. Hersh, J. Thesis (Ph. D.). 91p. Yale Univ., New 
Haven, CT (US) (1987). Available from University Microfilms, PO 
Box 1764, Ann Arbor, Mi 48106, Order No.88-05,294. 

There are three very different approaches to the quantization of 
gravity. One is to solve the canonically quantized theory nonpertur- 
batively. The other two approaches are to modify Einstein's 
relativity in some way or to modify our perturbation approach. One 
possible modification of general relativity is supergravity. This pa- 
per will examine the renormalization properties of supergravity 
coupled to N multiplets of matter. The first part of the paper will 
discuss how N matter multiplets can be introduced into a super- 
gravity theory in a supersymmetric way. It will then be shown that 
the theory can be finite to lowest order in 1/N expansion with the 
addition of a fourth order gravity term (and its supersymmetric part- 
ners). We see then that renormalization considerations of vastly 
different theories including gravity all lead to the inclusion of fourth 
order gravitational terms. It is theretore interesting to explore some 
of the other ramifications fourth order terms have in gravitational 
theories. The last chapter of this paper discusses the implications 
of fourth order gravity terms on the stability of singular solutions to 
the gravitational equations. In particular, it is shown that the Kerr 
solution, which is a singular solution to Einstein’s equations (and 
hence to the fourth order theory as well since all solutions to the 
second order theory are also solutions to the fourth order theory) is 
not a stable solution to the fourth order theory. This suggests that 
the fourth order theory may have a nonsingular stable solution 
which is not a solution of the second order theory. 


18920 Line bundles and integrality conditions in quantum 
mechanics and quantum field theory. Choi, D.G. Thesis (Ph. 
D.). 184p. Univ. of Illinois, Urbana-Champaign, IL (US) (1988). 
Available from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.88-23,104. 

A complete theory for the line bundle structure in quantum me- 
chanics and quantum field theory is given. This includes a general 
method for constructing curvature terms and flat connection terms. 
The necessary and sufficient condition for the existence of the inte- 
grality condition is obtained. The role of torsion parts in the first 





homology group of the configuration space is clarified. A possible 
extension to the higher dimensional vector bundle and its physical 
meanings are considered, too. Finally many physically interesting 
applications are given to illustrate our theory. In particular, the local 
and global anomalies and other related topics including Berry’s 
phase are discussed. 


18921 Octonionic methods in field theory. Duendarer, A.R. 
Thesis (Ph. D.). 123p. Yale Univ., New Haven, CT (US) (1987). 
Available from University Microfilms, PO Box 1764, Ann Arbor, MI 
48106, Order No.87-29,060. 

Some applications of octonion algebra and octonionic analysis to 
group theory and higher dimensional field theories are presented. 
To this end an eight dimensional covariant treatment of the octonion 
algebra is needed. The existing formulations which are covariant 
only in seven dimensions are reviewed. In this work the eight di- 
mensional formulation is developed through the introduction of 
fourth rank tensors f,,.g and f’ abed in eight dimensions that gen- 
eralize the octonionic structure constants. The seven octonion units 
@q are generalized to an 8-vector e, and two second rank tensors 
@ap and e’,,. Higher rank tensors associated with e, are also in- 
troduced. Chirality and duality properties of the structure tensors, 
f,f’ and the octonionic tensors @a, @g,, etc. are discussed and vari- 
ous new identities relating these quantities are derived. New vector 
products for two, three and four octonions are introduced and their 
duality properties with respect to the eight-dimensional Levi-Civita 
tensor as well as their orthogonality properties are studied. 


18922 A Monte Carlo study of a non-renormalizable field 
theory. deLyra, J.L. Thesis (Ph. D.). 145p. Yale Univ., New Haven, 
CT (US) (1987). Available from University Microfilms, PO Box 
1764, Ann Arbor, Mi 48106, Order No.88-05,283. 

Results of a Monte Carlo simulation of the O(3) Sigma model in 
four dimensions are presented. A second order phase transition is 
found and the mass and coupling constants are calculated in the 
continuum limit at constant volume of the lattice theory. Three dif- 
ferent continuum limits are analyzed: one at constant field mass, 
one that involves the search for a singlet in the theory and one that 
is similar to what one would expect in the case of Quantum Grav- 
ity. Only the first of these limits is found to be possible. No single 
bound state is found, and it is verified that there can be symmetry 
breakdown in the continuum theory for some types of limits. The 
limits of the coupling constants are found to be trivial in all cases. 
In the broken symmetric case the dynamical degrees of freedom 
behave like noninteracting spin waves. In this case it is also found 
that the mass of the fields goes to zero. The relevance of this 
project to the problem of Quantum Gravity is discussed. It is found 
that the bare dimensional coupling parameter must go to zero in 
any continuum limit of the theory. The same seems to be true for 
its renormalized counterpart. It is found that the non- 
renormalizability of the theory seems not to interfere with the 
existence of well defined continuum limits. It might be related to 
the non-existence of a nontrivial continuum limit, but the introduc- 
tion of scalar field sin four dimensions seems to be a more 
probable cause for the triviality. In order to decide if this triviality is 
due to the introduction of scalar fields or to the mnon- 
renormalizability further studies have to be performed. 


18923 Quantum fields of nonzero spin in De Sitter space- 
time. Higuchi, A. Thesis (Ph. D.). 207p. Yale Univ., New Haven, 
CT (US) (1987). Available from University Microfilms, PO Box 
1764, Ann Arbor, MI 48106, Order No.87-29,076. 

The massive spin-2 field theory in de Sitter spacetime is studied. 
It is found that the values of (mass)* between 0 (linearized gravity) 
and (2/3)x(cosmological constant) are forbidden due to the ap- 
pearance of negative-norm states. The massless limit of this theory 
is found to be physically identical with the massless theory at the 
tree level unlike its counterpart in flat spacetime. Physical infrared 
divergences in the massless propagator are shown to be absent. 
The symmetric tensor spherical harmonics (STSH’s) on the N- 
sphere (S‘) are studied. Then the symmetric traceless and 
divergence-free tensor eigenfunctions of the Laplace-Beltrami oper- 
ator in N-dimensional de Sitter spacetime, which are obtained by 
the analytic continuation of STSH’s on S$‘, are studied and the 
conditions for them to form unitary representations of the de Sitter 
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group SO(N,1) are derived. This analysis provides the group theo- 
retical explanation of the forbidden mass range for the spin-2 field 
mentioned above. The quantization of the fields of spin 0 and 1 in- 
side the cosmological event horizon is studied by using the static 
metric. Then the response of these fields to monochromatic multi- 
pole sources in the vacuum defined over the expanding half of de 
Sitter spacetime is calculated. It is found to be the same as that in 
thermal equilibrium in the static coordinate system, as expected 
from other works. Finally the implication of linearization instability 
for the quantum field theory in de Sitter spacetime is reviewed. 


18924 Locality in non-relativistic and relativistic quantum 
mechanics. Timson, D.R.E. Thesis (Ph. D.). 212p. Univ. of St. An- 
drews, St. Andrews (GB) (1986). Available from UMI, Dissertation 
Information Services, 300 North Zeeb Road, Ann Arbor, Mi 48106 
BRD-80,661. 

This thesis investigates the description of localized states and 
observables in quantum mechanics. Motivated by the fact that 
actual experimental apparatus is of only finite size, a method of lo- 
calizing any observable (self-adjoint operator on Hilbert space) is 
introduced, which is applicable to both bounded and unbounded 
operators. This method makes use of objects called localizing 
isometries, which also prove useful in modifying the evolution of 
non-relativistic particles, so that they remain well localized at all 
times: this modification does not jeopardize the well tested predic- 
tions of standard quantum mechanics. It is mathematically more 
convenient when describing systems of well separated identical 
particles. Pairs of correlated particles, such as those considered in 
EPR-type thought experiments, undergo chronological disordering 
at large times, and the analysis of this phenomenon is used to 
argue physically in favor of asymptotic algebras, which do not con- 
tain two-particle observables at infinite times. The second part of 
the thesis investigates the description of the position of a spiniess 
relativistic particle. Existing Lorentz covariant currents are non- 
local, i.e. they describe particles which are not strictly localized in a 
bounded region of space, and these currents are modified so as to 
describe strictly localized particles, which evolve causally. 
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Refer also to citation(s) 19005 


18925 (CONF-8910313-2) Initial calorimetry experiments in 
the Physics Division, ORNL [Oak Ridge National Laboratory]. 
Hutchinson, D.P.; Bennett, C.A.; Richards, R.K.; Bullock, J. IV.; 
Powell, G.L. Oak Ridge National Lab., TN (USA). [1989]. 14p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
840R21400. From NSF/EPRI workshop on anomalous effects in 
deuterated materials; Washington, DC (USA); 16-18 Oct 1989. Or- 
der Number DE90006895. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

Four calorimetry experiments were performed with palladium 
cathode electrolysis cells to investigate the possibility of cold fusion 
heat production based on the reported results of Fleischmann and 
Pons. Two of the cells contained 6.35-mm-diam x 10-cm-long pal- 
ladium cathodes in a 0.2-M ®LiOD electrolyte; one cell contained a 
similar cathode in a 0.1-M ®LiOD electrolyte solution; and one cell 
used a cast 1.27-cm-diam x 10-cm long palladium rod in a 0.2-M 
electrolyte. All four cells were constructed with platinum wire an- 
odes. One of the celis exhibited an apparent 2-3 W power excess 
for a period of approximately 300 hours of a total operating time of 
1800 hours; each of the remaining cells remained in power bal- 
ance for the 1800 hour period. 2 refs., 5 figs. 


18926 (INIS-SU-137/A) Thermonuclear synthesis: 
Scientific-technical collections. Voprosy atomnoj nauki i tekhniki. 
Velikhov, E.P. (ed.). Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral’nyj) Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1989. 53p. (In Russian). 
Order Number DE90706027. Available from NTIS (US Sales Only), 
PC A04/ MF A01 - OSTI; INIS. 
Individual papers in this collection are indexed. 
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18927 (IPJ-2040/P-5/PP/A) Department of Thermonuclear 
Research - annual report 1986. Sadowski, M. (ed.). Institute for 
Nuclear Studies, Otwock-Swierk (Poland). Mar 1987. 3ip. Order 
Number DE90613118. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

Received in 1988. 

A short review of theoretical and experimental studies as well as 
of main activities in the field of technology is presented. Selected 
theoretical problems are considered. Experimental studies per- 
formed with ion-implosion facilities and plasma-focus (PF) devices 
are characterized. Technological efforts connected with the con- 
struction of new plasma facilities, the optimization of the PF 
machines as well as the elaboration of new H.V. generators and 
special electronic systems are summarized. 22 refs., 25 figs. (au- 
thor). 
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Refer also to citation(s) 17364, 17705, 17722, 17723, 18446, 
19041, 19047, 19049, 19050, 19051, 19052, 19079, 19080, 19083, 
19084 


18928 (CONF-8910225-6) ICRF [lon Cyclotron Range of 
Frequencies] edge modeling studies. Lehrman, |.S. (Grumman 
Aerospace Corp., Princeton, NJ (USA). Corporate Research Cen- 
ter); Colestock, P.L. Grumman Aerospace Corp., Princeton, NJ 
(USA). Corporate Research Center; Princeton Univ., NJ (USA). 
Plasma Physics Lab. [1989]. 28p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-86ER53236;AC02-76CH03073. 
From IAEA technical committee meeting on ICRF/edge physics; 
Munich (Germany, F.R.); 2-5 Oct 1989. Order Number 
DE90006644. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Theoretical models have been developed, and are currently be- 
ing refined, to explain the edge plasma-antenna interaction that 
eccurs during ICRF heating. The periodic structure of a Faraday 
shielded antenna is found to result in strong ponderomotive force 
in the vicinity of the antenna. A fluid model, which incorporates the 
ponderomotive force, shows an increase in transport to the Faraday 
shield. A kinetic model shows that the strong antenna near fields 
act to increase the energy of deuterons which strike the shield, 
thereby increasing the sputtering of shield material. Estimates of 
edge impurity harmonic heating no significant heating for either in 
or out-of-phase antenna operation. Additionally, a particle model for 
electrons near the shield shows that heating results from the paral- 
lel electric field associated with the fast wave. A quasilinear model 
for edge electron heating is presented and compared to the 
particle calculations. The models’ predictions are shown to be con- 
sistent with measurements of enhanced transport. 19 refs., 9 figs. 


18929 (DOE/ER/53098-T1) Theory of field reversed config- 
urations: Final report. Steinhauer, L.C. Spectra Technology, Inc., 
Bellevue, WA (USA). Jan 1990. 20p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract ACO6-80ER53098. Order Number 
DE90006702. Available from NTIS, PC AO3/MF A01; OSTI; INIS; 
GPO Dep. 

This final report surveys the results of work conducted on the 
theory of field reversed configurations. This project has spanned 
ten years, beginning in early 1980. During this period, Spectra 
Technology was one of the leading contributors to the advances in 
understanding FRC. The report is organized into technical topic ar- 
eas, FRC formation, equilibrium, stability, and transport. Included 
as an appendix are papers published in archival journals that were 
generated in the course of this report. 33 refs. 


18930 (DOE/ER/53236-10) ICRF [lon Cyclotron Range of 
Frequencies] edge modeling: Technical progress report. 
Lehrman, |.S. Grumman Aerospace Corp., Princeton, NJ (USA). 
Corporate Research Center. 10 Jan 1990. 16p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-86ER53236. Order 
Number DE90006643. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

This report describes the technical progress covering the period 
from May 15, 1989 to the present for the DOE sponsored grant, 
“ICRF Edge Modeling.” Progress in the areas of antenna design, 
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and kinetic modeling of ions and electrons is cited. The design of 
antennas for CIT and C-MOD is currently an ongoing activity. lon 
kinetic modeling indicates the impurity ion heating is not an impor- 
tant impurity production mechanism. The development of a 
quasilinear model for electron heating is presented. The relevant 
professionai activities sponsored by this grant are given. 10 refs., 3 
figs. 


18931 (DOE/ER/53265-1) Anomalous transport in toroidal 
plasmas: Final progress report, March 15, 1988—-March 14, 
1989, May 15, 1989-November 1, 1989. Punjabi, A. Hampton 
Univ., VA (USA). Dec 1989. 49p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG05-88ER53265. Order Number 
DES90006549. Available from NTIS, PC A0O3/MF A01; OSTI; INIS; 
GPO Dep. 

When the magnetic moment of particle is conserved, there are 
three mechanisms which cause anomalous transport. These are: 
variation of magnetic field strength in flux surface, variation of elec- 
trostatic potential in flux surface, and destruction of flux surface. 
The anomalous transport of different groups of particles resulting 
from each of these mechanisms is different. This fact can be 
exploited to determine the cause of transport operative in an ex- 
perimental situation. This approach can give far more information 
on the transport than the standard confinement time measure- 
ments. To implement this approach, we have developed Monte 
Carlo codes for toroidal geometries. The equations of motion are 
developed in a set of non-canonical, practical Boozer co-ordinates 
by means of Jacobian transformations of the particle drift Hamilton- 
ian equations of motion. Effects of collisions are included by 
appropriate stochastic changes in the constants of motion. Effects 
of the loop voltage on particle motions are also included. We plan 
to apply our method to study two problems: the problem of the hot 
electron tail observed in edge region of ZT-40, and the energy con- 
finement time in TOKAPOLE Il. For the ZT-40 problem three 
situations will be considered: a single mode in the core, a stochas- 
tic region that covers half the minor radius, a stochastic region that 
covers the entire plasma. A turbulent spectrum of perturbations 
based on the experimental data of TOKAPOLE I! will be devel- 
oped. This will be used to simulate electron transport resulting from 
ideal instabilities and resistive instabilities in TOKAPOLE Il. 


18932 (DOE/ET/51013-T222) Propulsion research on the 
hybrid plume rocket: Final technical report, September 1, 
1988—August 31, 1989. Chang-Diaz, F.R. (National Aeronautics 
and Space Administration, Houston, TX (USA). Lyndon B. Johnson 
Space Center); Yang, T.F. Massachusetts Inst. of Tech., Cam- 
bridge, MA (USA). Plasma Fusion Center. [1989]. 60p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-78ET51013. 
(PFC/RR-89-15). Order Number DE90006759. Available from 
NTIS, PC A04/MF A01; OSTI; INIS. 

This report discusses the construction of a tandem mirror plasma 
propulsion facility, the numerical modelling of the hybrid plume ex- 
haust, and rf heating of the plasma. A preliminary experiment of 
the ICRH (lon Cyclotron Resonance Heating) heating of plasma 
ions was carried out. For 2.0 kW ECRH (Electron Cyclotron Reso- 
nance Heating) power injected into the central cell and 10 kW 
ICRH power into the end cell, the results obtained from the probe 
in the central cell are: ne = 2.5 x 10'© m-% and T, = 80 eV 
(928,000 K) in the central cell. The estimated values in the end cell 
are: n, = 1.25 x 10'7 m-% and T, = 500 eV (5,797,000 K). The 
power conversion efficiency was about 80%. The results from time 
dependent 3-D three fluid numerical modeling indicate that a 
boundary layer can be formed. The formation of this layer is 
strongly dependent on neutral jet geometry and injection angle. 
The ICRH heating of plasma was modeled numerically and power 
absorption efficiency is about 50%. Analytical analyses was done 
on slab geometry. 12 refs., 20 figs., 3 tabs. 


18933 (DOE/ET/53088-405) The rapid inward diffusion of 
cold ions in tokamaks and their effect on ion transport. Ware, 
A.A. Texas Univ., Austin, TX (USA). Inst. for Fusion Studies. Oct 
1989. 22p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO5-80ET53088. (IFSR-405). Order Number DE90006863. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The observed increase with density of the density asymmetry 
caused by the centrifugal force of toroidal motion in PDX, which is 





contrary to conventional theory, is explained by the presence of an 
excess of low energy ions with 10-15% concentration. The prime 
source being recycling, it is shown that low energy ions undergo 
rapid inward diffusion (too rapid to thermalize with the outward dif- 
fusion energetic ions) due to the combined effects of large vp,, 
electrostatic diffusion, and negative E, and 8T,/dr. The presence of 
the low energy ions alters dramatically the predictions of neoclassi- 
cal theory and many hydrogen and impurity ion transport 
phenomena now have simple explanations. 19 refs., 2 figs. 


18934 (DOE/ET/53088-409) The neoclassical transport of 
toroidal momentum in tokamaks. Ware, A.A. Texas Univ., Austin, 
TX (USA). Inst. for Fusion Studies. Dec 1989. 9p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG05-80ET53088. 
(IFSR—409). Order Number DE90006864. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

Allowing for the presence of an expected moderate concentration 
(~10%) of low energy ions in excess of the Maxwellian distribution 
causes a dramatic change in the neoclassical prediction for 
momentum transport, leading to agreement in magnitude with ex- 
periment. 20 refs. 


18935 (HIFT-164) Ergodization of magnetic surfaces due 
to finite beta effect in a helical system. Hayashi, Takaya. Hi- 
roshima Univ. (Japan). Inst. for Fusion Theory. Apr 1989. 19p. 
Order Number DE90750033. Available from NTIS (US Sales Only), 
PC AO3/MF A01. 

Breaking of magnetic surfaces due to finite beta effect in a l=2 
heliotron/torsatron configuration is studied by using a newly devel- 
oped three dimensional equilibrium code. Breaking can be 
suppressed by a larger aspect ratio configuration, shaping of mag- 
netic surface (inward shift or prolate shape), pitch modulation of 
helical coils, or pressure profile control. (author). 


18936 (HIFT-166) Simulation study of self-sustainment 
mechanism in reversed-field pinch configuration. Kusano, 
Kanya (Hiroshima Univ. (Japan). Faculty of Science); Sato, Tet- 
suya. Hiroshima Univ. (Japan). Inst. for Fusion Theory. Sep 1989. 
44p. Order Number DE90750035. Available from NTIS (US Sales 
Only), PC AO3/MF A01. 

3D magnetohydrodynamic (MHD) simulations are carried out in 
order to reveal the fundamental mechanism of the self-sustainment 
process in the reversed-field pinch plasma. It is confirmed that the 
RFP configuration is sustained in a cyclic process, where the MHD 
relaxation phase and the resistive diffusion phase appear cyclically 
and alternatively. In the MHD relaxation process, the RFP plasma 
approaches a Taylor's minimum energy state, but it departs from 
there in the diffusion process. In other words, since MHD relaxation 
processes periodically release excess magnetic energy accumu- 
lated in the resistive diffusion phase, RFP plasma can stay in the 
neighborhood of the minimum energy state. The mechanism of this 
cyclic process is disclosed. Namely, when at least two ideal kink 
(m = 1) modes becomes unstable, MHD relaxation can take place. 
This is because the MHD relaxation progresses through nonlinear 
reconnection of the m = 0 mode, which is driven by nonlinear cou- 
pling between the unstable kink modes. Therefore, self-sustainment 
processes can be achieved by the nonlinear effects of essentially 
the m = 0 and 1 modes. The quantitative dependence of the 
relaxation-diffusion cycle on the aspect ratio of the device is consid- 
ered along with its dependence on the magnetic Reynolds, number. 
These results are consistent with recent experiments and indicate 
that a coherent oscillation, which is often observed in experiments, 
is necessary for self-sustainment. The influence of self-sustainment 
processes on particle confinement is briefly discussed. (author). 


18937 (IC-89/358) On the relativistic Vlasov equation in 
guiding-center coordinates. Salimullah, M.; Chaudhry, M.B.; Has- 
san, M.H.A. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1989. 8p. Order Number DE90613241. Available from 
NTIS (US Sales Only), PC AO02/MF A01 - OSTI; INIS. 

The relativistic Viasov equation has been expressed in terms of 
the guiding-center coordinates in a hot magnetized plasma. It is 
noted that the relativistic effect reduces the cyclotron resonance 
frequency for electrostatic and electromagnetic waves propagating 
transverse to the direction of the static magnetic field in the 
plasma. (author). 4 refs. 
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18938 (IC—89/359) Ultrarelativistic excitation of beat waves 
in a hot magnetized plasma. Salimullah, M. (international Centre 
for Theoretical Physics, Trieste (Italy)); Chaudhry, M.B.; Hassan, 
M.H.A.; Khurshed Alam, S.M. International Centre for Theoretical 
Physics, Trieste (Italy). Nov 1989. 10p. Order Number 
DE90613242. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

A theoretical investigation is made on the nonlinear relativistic 
excitation of an electrostatic electron plasma wave at the beat 
frequency of two high-power colinear laser beams in a hot, homo- 
geneous and magnetized plasma. The relativistic Viasov equation 
expressed in gyrokinetic variables has been employed to find the 
nonlinear response of the magnetized plasma electrons. It is noted 
that the power density associated with the excited heat wave is 
much higher for the relativistic consideration than that for the non- 
relativistic consideration. (author). 13 refs. 


18939 (IC-89/360) Relativistic stimulated Brillouin and Ra- 
man scattering in a laser-produced plasma. Salimullah, M.; 
Hassan, M.H.A. Intemational Centre for Theoretical Physics, Tri- 
este (Italy). Nov 1989. 13p. Order Number DE90613123. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

An investigation is made on the relativistic effect on the nonlinear 
stimulated scattering of a large-amplitude laser radiation in the 
presence of the self-generated magnetic field in a laser-produced 
plasma. The relativistic Viasov equation expressed in terms of the 
guiding-center coordinates has been solved to obtain the response 
of the magnetized plasma electrons. It is noted that the extreme 
relativistic effect increases the growth rates of the stimulated scat- 
tering by a factor of c/v., where c and ve are the free-space speed 
of light and thermal velocity of the plasma electrons. (author). 17 
refs. 


18940 (I\C-89/371) Decay and modulation instabilities of 
beat waves in a plasma. Salimuliah, M. (international Centre for 
Theoretical Physics, Trieste (Italy)); Hassan, M.H.A.; Khurshed 
Alam, S.M. International Centre for Theoretical Physics, Trieste 
(Italy). Nov 1989. 16p. Order Number DE90613243. Available from 
NTIS (US Sales Only), PC AO3/MF A01 - OSTI; INIS. 

A large-amplitude beat wave excited at the beat frequency of 
two co-propagating laser beams is extremely unstable and suffers 
strong three- and four-wave parametric instabilities with large 
growth rates. The relativistic effects are seen to be negligible on 
both the decay and modulation instabilities. However, the growth 
rates of these instabilities are sensitive functions of the plasma pa- 
rameters. (author). 12 refs, 4 figs. 


18941 (IFUSP-P-—794) Data acquisition system for TBR-1. 
Fagundes, A.N. Sao Paulo Univ., SP (Brazil). Inst. de Fisica. Jul 
1989. 122p. (In Portuguese). Order Number DE90615049. Avail- 
able from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

The data acquisition system of Tokamak TBR-1 has as goal to 
obtain retrieval signal from diagnostic systems. The final process of 
storage, register and transfer of the signals is described. The hard- 
ware used to convert the signals and its storage and the software 
developed for the operation are discussed. 


18942 (INIS-BR-1782) Stationary magnetohydrodynamic 
equilibrium of toroidal plasma in rotation. Missiato, O. Centro 
Tecnico Aeroespacial, Sao Jose dos Campos, SP (Brazil). Inst. 
Tecnologico de Aeronautica. 1986. 78p. (In Portuguese). Order 
Number DE90613221. Available from NTIS (US Sales Only), PC 
AO5/MF A01 - OSTI; INIS. 

The stationary equations of classical magnetohydrodynamics are 
utilized to study the toroidal motion of a thermonuclear magneti- 
cally - confined plasma with toroidal symmetry (Tokamak). In the 
present work, we considered a purely toroidal stationary rotation 
and te problem is reduced to studing a second order partial differ- 
encial equation of eliptic type Maschke-Perrin. Assuming that the 
temperature remains constant on the magnetic surfaces, an analitic 
solution, valid for low Mach numbers (M le 0 .4), was obtained for 
the above-mentioned equation by means of a technique developed 
by Parituso Sudano. From the solution found, we traced graphs for 
the quantities which described the equilibrium state of the plasma, 
namely: mass density, pressure, temperature, electric current den- 
sity and toroidal magnetic field. Finally we compare this analitical 
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mode! with others works which utilized differents analitical models 
and numerical simulations. We conclude that the solutions obtained 
are in good agreement with the previos results. In addition, how- 
ever, our model contains the results of Sudano-Goes with the 
additional advantage of employing much simple analitical expres- 
sions. (author). 


18943 (INIS-BR-1796) A simplified theoretical model for 
the laser-induced optogaivanic effect. Mirage, A. Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo, SP (Brazil). 
[1990]. 14p. Order Number DE90613121. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

A simplified theoretical model for an estimate of the optogalvanic 
effect induced in an electric discharge by resonant laser radiation 
is presented. This theory is based on the solution of a two-level 
system rate equation, where the upper level of the stimulated 
transition is connected to the ground state (lower level) through ra- 
diative and collisional processes. The developed relations show 
that the magnitude and temporal evolution (in the case of pulsed 
excitation) of the optogalvanic signal depend on the electronic 
plasma density, electron temperature and on the density of light 
absorbing centers. (author). 


18944 (INIS-mf-11580, pp. 13.19) Monochromatic x-ray 
emission by a fully ionized hydrogen plasma. Neff, W. 
(Fraunhofer-institut fuer Lasertechnik, Aachen (Germany, F.R.)); 
Lebert, R. Israel Academy of Sciences and Humanities, Jerusalem 
(israel); Ministry of Science and Development, Jerusalem (israel); 
Weizmann Inst. of Science, Rehovoth (israel); Tel Aviv Univ. (Is- 
rael); Office of Naval Research, Washington, DC (USA). 1988. 
(CONF-8808146—: 10. international free-electron laser conference, 
Jerusalem (israel), 29 Aug - 2 sep 1988). In Tenth international 
free electron laser conference, kibbutz Ramat Rachel, Jerusalem, 
Israel, August 29 - September 2, 1988: Program and abstracts. 
Order Number DE90614773. Available from NTIS (US Sales Only), 
PC AO7/MF A011 - OSTI; INIS. 

Abstract only. PLASMA MICROINSTABILITIES/x-ray emission 
analysis; BEAM-PLASMA SYSTEMS; FULLY IONIZED GASES; 
HYDROGEN; MONOCHROMATIC RADIATION; PLASMA DEN- 
SITY; SOFT X RADIATION 


18945 (INIS-mf—11583, pp. 11.4) Wiggler-free free electron 
laser - a single particle approach. Fruchtman, A. (Weizmann 
Inst. of Science, Rehovoth (Israel). Dept. of Physics). Israel Physi- 
cal Society, Jerusalem (Israel); Bar-llan Univ., Ramat-Gan (Israel). 
Dept. of Physics. 1989. (CONF-8904310—: 1989 annual meeting of 
the Israel Physical Society, Ramat-Gan (Israel), 17 Apr 1989). In 
Israel Physical Society 1989 annual meeting: Program and ab- 
Stracts. Order Number DE90706025. Available from NTIS (US 
Sales Only), PC AO8/MF A01 - OSTI; INIS. 

Abstract only. FREE ELECTRON LASERS/single-particle modes; 
LASER RADIATION; MAGNETIC FIELDS 


18946 


(INIS-mf—11583, pp. 11.3) Electron kinetics in plas- 
mas beyond the conventional Lorenz expansion. Friedland, L. 
(Hebrew Univ., Jerusalem (israel). Racah inst. of Physics). Israel 
Physical Society, Jerusalem (Israel); Bar-Ilan Univ., Ramat-Gan (is- 


rael). Dept. of Physics. 1989. (CONF-8904310—-: 1989 annual 
meeting of the Israel Physical Society, Ramat-Gan (Israel), 17 Apr 
1989). In Israel Physical Society 1989 annual meeting: Program 
and abstracts. Order Number DE90706025. Available from NTIS 
(US Sales Only), PC AO8/MF A01 - OSTI; INIS. 

Abstract only. PLASMA‘kinetic energy; ANGULAR DISTRI- 
BUTION; ANISOTROPY; ELECTRIC FIELDS; ELECTRONS; 
PLASMA; SPATIAL DISTRIBUTION; VELOCITY; WEAKLY ION- 
IZED GASES 


18947 (INIS-mf—11583, pp. 11.5) Congruent reduction in 
parametricaliy unstable space and time varying plasmas. Gold- 
ner, G. (Hebrew Univ., Jerusalem (Israel). Racah Inst. of Physics); 
Friedland, L. Israel Physical Society, Jerusalem (israel); Bar-llan 
Univ., Ramat-Gan (Israel). Dept. of Physics. 1989. (CONF- 
8904310—: 1989 annual meeting of the Israel Physical Society, 
Ramat-Gan (Israel), 17 Apr 1989). In /srae/ Physical Society 1989 
annual meeting: Program and abstracts. Order Number 
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DE90706025. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

Abstract only. PLASMA INSTABILITY/differential equations; ANA- 
LYTICAL SOLUTION; PARAMETRIC INSTABILITIES; SPACE 
DEPENDENCE; TIME DEPENDENCE 


18948 (INIS-mf-11583, pp. 11.8) The nonlinear theory of 
thermal instability. Meerson, B. (Hebrew Univ., Jerusalem (Is- 
rael). Racah Inst. of Physics). Israel Physical Society, Jerusalem 
(Israel); Bar-Ilan Univ., Ramat-Gan (Israel). Dept. of Physics. 1989. 
(CONF-8904310—: 1989 annual meeting of the Israel Physical So- 
ciety, Ramat-Gan (israel), 17 Apr 1989). In /srae/ Physical Society 
1989 annual meeting: Program and abstracts. Order Number 
DE90706025. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

Abstract only. OPTICALLY THIN PLASMA/nonlinear problems; 
PLASMA INSTABILITY/nonlinear problems; ANALYTICAL SOLU- 
TION; PLASMA FLUID EQUATIONS; THERMAL CONDUCTIVITY 


18949 (INIS-mf—11583, pp. 11.6) Filamentation of laser light 
in deformed plasmas. Havazelet, D. (israel Atomic Energy Com- 
mission, Beersheba (israel). Nuclear Research Center-Negev); 
Shvarts, D.; Capjack, C.E.; Marchand, R. Israel Physical Society, 
Jerusalem (lsrael); Bar-llan Univ., Ramat-Gan (israel). Dept. of 
Physics. 1989. (CONF-8904310—: 1989 annual meeting of the Is- 
rael Physical Society, Ramat-Gan (Israel), 17 Apr 1989). In /srae/ 
Physical Society 1989 annual meeting: Program and abstracts. 
Order Number DE90706025. Available from NTIS (US Sales Only), 
PC AO08/MF A01 - OST]; INIS. 

Abstract only. PLASMA FILAMENT/laser-radiation heating; 
BEAM OPTICS; GAUSSIAN PROCESSES; SPATIAL RESOLU- 
TION; TIME RESOLUTION 


18950 (INIS-mf—11583, pp. 11.12) Direct measurement of 
jon density and flux in the plasma using laser induced fluores- 
cence. Pereimutter, L. (Weizmann Inst. of Science, Rehovoth 
(israel). Dept. of Physics); Davara, G.; Maron, Y. Israel Physical 
Society, Jerusalem (israel); Bar-llan Univ., Ramat-Gan (israel). 
Dept. of Physics. 1989. (CONF-8904310—: 1989 annual meeting of 
the Israel Physical Society, Ramat-Gan (israel), 17 Apr 1989). In 
Israel Physical Society 1989 annual meeting: Program and ab- 
stracts. Order Number DE90706025. Available from NTIS (US 
Sales Only), PC AO8&/MF A01 - OSTI; INIS. 

Abstract only. PLASMA DIAGNOSTICS/laser spectroscopy; FLU- 
ORESCENCE SPECTROSCOPY; ION DENSITY; MAGNESIUM 
IONS 


18951 (INIS-mf-11583, pp. 11.13) Observations of non- 
maxwellian electronenergy distribution in a plasma. Sarfaty, M. 
(Weizmann inst. of Science, Rehovoth (Israel). Dept. of Physics); 
Foord, M.E.; Maron, Y. Israel Physical Society, Jerusalem (Israel); 
Bar-llan Univ., Ramat-Gan (Israel). Dept. of Physics. 1989. (CONF- 
8904310-: 1989 annual meeting of the Israel Physical Society, 
Ramat-Gan (Israel), 17 Apr 1989). In /srael Physical Society 1989 
annual meeting: Program and abstracts. Order Number 
DE90706025. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

Abstract only. PLASMA DIAGNOSTICS/energy spectra; BOLTZ- 
MANN STATISTICS; ELECTRONS; TIME DEPENDENCE 


18952 (INIS-mf—11583, pp. 11.17) X-ray laser cavity based 
on multiple pulse laser excitation of capillary discharge. Zigler, 
A. (israel Atomic Energy Commission, Yavne (israel). Soreq Nu- 
clear Research Center). Israel Physical Society, Jerusalem (Israel); 
Bar-llan Univ., Ramat-Gan (israel). Dept. of Physics. 1989. (CONF- 
8904310—-: 1989 annual meeting of the Israel Physical Society, 
Ramat-Gan (Israel), 17 Apr 1989). In /srae/ Physical Society 1989 
annual meeting: Program and abstracts. Order Number 
DE90706025. Available from NTIS (US Sales Only), PC A08/MF 
A01 - OSTI; INIS. 

Abstract only. X-RAY LASERS/laser cavities; CAPILLARY 
FLOW; LASER-PRODUCED PLASMA; LASER-RADIATION HEAT- 
ING; PLASMA SWITCHES; PULSE TECHNIQUES 


18953 (INIS-mf—11583, pp. 11.11) Measurement of the ion 
velocity distribution and drift in a magnetized plasma. 
Nahshoni, E. (Weizmann Inst. of Science, Rehovoth (Israel). Dept. 





of Physics); Perelmutter, L.; Maron, Y. Israel Physical Society, 
Jerusalem (israel); Bar-Ilan Univ., Ramat-Gan (israel). Dept. of 
Physics. 1989. (CONF-8904310—: 1989 annual meeting of the Is- 
rael Physical Society, Ramat-Gan (Israel), 17 Apr 1989). In /srae/ 
Physical Society 1989 annual meeting: Program and abstracts. 
Order Number DE90706025. Available from NTIS (US Sales Only), 
PC AO8&/MF A01 - OSTI; INIS 

Abstract only. PLASMA/distribution functions; CARBON IONS; 
DOPPLER BROADENING; DSA METHOD; ION _ ODRIFT; 
MAGNETIC FIELDS; MAGNETIZATION; PLASMA; TIME DEPEN- 
DENCE; VELOCITY 


18954 (INIS-SU-137/A, pp. 36-40) Integral method of calcu- 
lation of plasma free boundary equilibrium in a stellarator 
(torstaron). Kilovataya, T.G.; Kuznetsov, Yu.K.; Pyatov, V.N.; 
Yasin, |.V. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (USSR). Tsentral’ny) Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1989. (In Russian). In 
Thermonuclear synthesis: Scientific-technical collections. Order 
Number DE90706027. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Using Green function a solution of equation of plasma equilibrium 
in a stellarator is obtained. Numerical algorithm utilizing a movable 
grid and magnetic field approximation of real helical conductor with 
a given accuracy is developed. Calculation results testifying that in- 
crease of plasma pressure in a_ stellarator beside structural 
changes of inner magnetic surfaces cause a considerable deforma- 
tion of plasma boundary are presented. 9 refs.; 3 figs. 


18955 (INIS-SU-137/A, pp. 40-45) Study on MHD stability 
of a plasma in axisymmetric nonparaxial mirror devices. 
Kuz’min, S.V.;  Stupakov, G.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral’nyj Nauchno-issledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 
1989. (In Russian). In Thermonuclear synthesis: Scientific-technical 
collections. Order Number DE90706027. Available from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

On the basis of Kruskal-Oberman principle plasma stability in re- 
lation to flute modes in two configurations of axi-symmetric 
nonparaxial magnetic field is studied. The first configuration is rep- 
resented by the near-axial region of two current coils placed at a 
distance of coil radius (Helmholtz coils). The second configuration 
is made of multicoil magnetic system and simulates a magnetic 
field induced when by bounding magnetic flux by high-conductivity 
shell. Effect of pressure distribution along the force lines on stabil- 
ity is analyzed. It is shown that characteristic of thick nonparaxial 
magnetic mirrors growth of maximum magnetic field in radius force 
line is a destabilizing factor. 9 refs.; 5 figs. 


18956 (INPE-4704) Characterization of the plasma in mag- 
netic multidipole discharges. Ferreira, J.G. Instituto de Pesquisas 
Espaciais, Sao Jose dos Campos, SP (Brazil). Sep 1988. 228p. (in 
Portuguese). (TDL-343). Order Number DE90613219. Available 
from NTIS (US Sales Only), PC A11/MF A01 - OSTI; INIS. 

In this work, a caracterization of the discharge of the quiescent 
plasma machine of INPE, and an identification of the most relevant 
processes in the definition of its plasma properties, were achieved. 
Measurements of plasma potential, the floating potential, the tem- 
perature of the electrons, and the density of the plasma, for 
pressures ranging from 10~-° to 10—-'Pa and for discharge poten- 
tials for 45V to 120V were acomplished. These measurements 
were made with a Langmuir spherical probe with 1mm in diameter. 
In the whole range of operation the presence of two populations of 
electrons with distinct temperatures in the energy range from 1 to 
10eV was observed, although for pressures approaching 10-'Pa 
the plasma tended to a single population of electrons with temper- 
ature of 1eV. The difference between plasma and floating 
potentials was observed to become smaller as the pressure raised, 
and the potential difference between plasma and anode reached a 
value around 2V when pressure raised above 10-*Pa. The plasma 
density increases approximately linearly with pressure, for values 
below 10-*Paa, but above 10~'Pa its increase with pressure is 
quite reduced. A study on the collision processes in the plasma 
volume and on loss processes to surfaces allowed to interpret 
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qualitatively the observed plasma behavior and to estimate, by 
means of simple expressions, some of the plasma parameters. 
The loss areas for ions and primary electrons were estimated from 
experimental results. A simple quantitative model which allows the 
calculation of plasma density in the whole range of operation, re- 
produced the correct order of magnitude of experimental values. 
However, an additional work, both theoretical and experimental, is 
required to obtain better agreement between experimental and the- 
oretical values. (author). 


18957 (JAERI-1317) EDDYMULT: a computing system for 
solving eddy current problems in a multi-torus system. Naka- 
mura, Yukiharu (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment); Ozeki, 
Takahisa. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1989. 316p. (In Japanese). Order Number DE90749897. Available 
from NTIS (US Sales Only), PC A14/MF A01. 

A new computing system EDDYMULT based on the finite ele- 
ment circuit method has been developed to solve actual eddy 
current problems in a multi-torus system, which consists of many 
torus-conductors and various kinds of axisymmetric poloidal field 
coils. The EDDYMULT computing system can deal three- 
dimensionally with the modal decomposition of eddy current in a 
multi-torus system, the transient phenomena of eddy current distri- 
butions and the resultant magnetic field. Therefore, users can apply 
the computing system to the solution of the eddy current problems 
in a tokamak fusion device, such as the design of poloidal field coil 
power supplies, the mechanical stress design of the intensive elec- 
tromagnetic loading on device components and the control analysis 
of plasma position. The present report gives a detailed description 
of the EDDYMULT system as an user's manual: (1) theory, (2) 
structure of the code system, (3) input description, (4) problem re- 
strictions, (5) description of the subroutines, etc. (author). 


18958 (JAERI-M-89-132) Record of forum on cold fusion. 
Shikazono, Naomoto (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Tachikawa, Enzo; 
Takeda, Tatsuoki (eds.). Japan Atomic Energy Research inst., 
Tokyo (Japan). Sep 1989. 43p. (in Japanese). Order Number 
DE90749883. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

‘Forum on Cold Fusion’ was held on May 15, 1989 under the 
sponsorship of Japan Atomic Energy Research Institute. At the fo- 
rum 10 lectures and comments were given, which were followed by 
lively discussion. Emphasis of the forum was put on theoretical as- 
pects to clarify the mechanisms of the cold fusion phenomena. 
This record of the forum is compilation of revised extended ab- 
stracts based on the abstracts which were distributed at the forum. 
(author). 


18959 (JAERI-M-89-134) Sawtooth activity and density 
profile in pellet injected plasmas on JT-60. Yoshino, Ryuji 
(Japan Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka 
Fusion Research Establishment); Kamada, Yutaka. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Oct 1989. 18p. Order Num- 
ber DE90749876. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

The relation between the sawtooth activity and the density profile 
of hydrogen pellet injected plasmas is experimentally investigated 
with the limiter configuration of 2.1MA and 2.8MA discharges in JT- 
60 Tokamak. The time interval of sawtooth crashes becomes longer 
with the increase in density gradient at the q = 1 surface, and the 
sawtooth-free phase is obtained with Ln < approx 0.4 m at the q = 
1 surface, where Ln is the characteristic length of the density gra- 
dient defined by (d 1n ne/dr)—'. The maximum density peaking 
factor is obtained with the lowest Ln at the q = 1 surface. The en- 
ergy confinement is improved with the peaked density profile, and 
25-30% enhancement in energy confinement relative to the gas fu- 
elled plasmas is obtained in 2.8MA discharge with 10-13MW 
heating (approx3MW joule heating, 7approx11MW NB heating and 
Oapprox2MW ICRF heating). Furthermore n(0)taueTi(O) of 1.0-1.1 
x 107°m-* seckeV has been obtained in Ip = 2.8MA discharges 
with hydrogen pellets, that is approx1.7 times than that is obtained 
in the 3.15MA discharge with hydrogen gas puffing. (author). 
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18960 (JAERI-M-89-138) Monte Carlo simulation for the 
calibration of neutron source strength measurement of JT-60 
upgrade. Nishitani, Takeo (Japan Atomic Energy Research Inst., 
Naka, Ibaraki (Japan). Naka Fusion Research Establishment). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Oct 1989. 
36p. Order Number DE90749885. Available from NTIS (US Sales 
Only), PC AO3/MF A01. 

The calibration of the relation between the neutron source 
strength in the whole plasma and the output of neutron monitor is 
important to evaluate the fusion gain in tokamaks with DD or DT 
operation. JT-60 will be modified to be tokamak of deuterium 
plasma with Iple7MA and Vie110 m°. The source strength of JT-60 
Upgrade will be measured with *°5U and °5U fission chambers. 
Detection efficiencies for source neutron are calculated by the 
Monte Carlo code MCNP with 3-dimensional modelling of JT-60 
Upgrade and with the poloidally distributed neutron source. More 
than 90% of fission chamber's counts are contributed by source of 
-85deg<6<85deg in the toroidal angle. The uncertainties of the 
detection efficiencies due to plasma parameter varieties are +11% 
and +8% for 5U and 258U detectors, respectively. Detection effi- 
ciencies are sensitive to major radius of the detector position, but 
not so sensitive to vertical and toroidal shift of the detector posi- 
tions. And total uncertainties combined detector position errors are 
+13% and +9% for *°5U and °5°U detectors, respectively. The 
modelling errors of the detection efficiencies are so large for the 
238) detector that more precise modelling including the port boxes 
is needed. (author). 


18961 (JAERI-M-89-149) Transport modelling by ea heat 
pinch theory in the JT-60 tokamak. Kikuchi, Mitsuru (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Azumi, Masafumi. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Oct 1989. 26p. Order Number 
DE90749891. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Energy confinement properties of the JT-60 tokamak during the 
ohmic and neutral beam heated discharges are analyzed based on 
the heat pinch mode! proposed by Callen and Cordey. The temper- 
ature profile consistency against the density profile variation sets 
an important constraint for the heat pinch term. The heat pinch 
proportional to neB, seems to be consistent with the experimental 
observation. The model reproduces the parameter dependences of 
JT-60 experimental data quite well. The formation of the edge tem- 
perature pedestal during the H-mode is naturally observed with this 
mode! when the edge convective energy loss is significantly re- 
duced. (author). 


18962 (JAERI-M-89-165) Numerical simulation of operation 
region in JT-60 ohmic plasma. Shimizu, Katsuhiro (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Shirai, Hiroshi; Hirayama, Toshio; Azumi, 
Masafumi. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Oct 1989. 31p. Order Number DE90749894. Available from NTIS 
(US Sales Only), PC AO3/MF A01. 

The stable operation region for a major disruption has been nu- 
merically investigated, for joule heated plasmas of JT-60, by using 
a tokamak transport code including both effects of the MHD insta- 
bility and the non-coronal radiation cooling. The overlapping of the 
m/n = 2/1 and 3/2 magnetic islands or the contact of the m/n = 2/1 
island with a limiter are used as the condition for the occurrence of 
a major disruption. The density limit obtained from the simulation 
qualitatively agrees with experimental results. It is found that the 
sawtooth oscillation plays an important role in driving the tearing 
modes unstable. (author). 


18963 (JET-R-89-09) Density profile determination by 
function fit with possibility of hollow and peaked profiles. 
Smeulders, P.; Kardaun, O.; Christiansen, J.P.; Ellis, J.; Gottardi, 
N. Commission of the European Communities, Abingdon (UK). JET 
Joint Undertaking. 1989. 10p. Order Number DE90613224. Avail- 
able from NTIS (US Sales Only), PC AO2/MF A01 - OSTI; INIS. 

A novel class of functions is discussed, which is particularly 
suited to describe hollow and peaked density profiles in JET (Joint 
European Torus) plasmas. Each function is determined through 
three parameters that are obtained by a least squares fitting tech- 
nique to the line-of-sight integrals. A comparison of this new 
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technique is made with the present Abel inversion and with LIDAR 
density profile measurements in JET. (author). 


18964 (KIY|-88-50) Ripple induced diffusion of fast ions in 
tokamaks with elliptic cross section. Kolesnichenko, Ya.|.; Ya- 
vorskij, V.A. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Yadernykh Issiedovanij. 1988. 10p. (In Russian). Order Number 
DE90613225. Available from NTIS (US Sales Only), PC A02/MF 
AO1 - OSTI; INIS. 

The fast ion diffusion caused by the toroidal magnetic fieldripple 
in tokamaks with the elliptic cross-sections is shown to affect the 
stochasticity condition of the particle collisionless motion increasing 
the ripple characteristic value. The elongation also leads to the de- 
crease of the diffusion coefficient in both the regime of intrinsic 
stochasticity and the various collisional stochasticity regimes. More- 
over, it is shown that in the elliptic tokamak the energy range with 
regime of weak collisions becomes smallwe but the range or 
ripple-plateau regime becomes larger. The space distribution of the 
fast ion flux on the first wall is considered. 11 refs. 


18965 (LA-UR-90-7) Effects of beam ions on the FRC tilt 
mode. Barnes, D.C. (Los Alamos National Lab., NM (USA)); Mikic, 
Z. Los Alamos National Lab., NM (USA). [1989]. 5p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-36. 
(CONF-8911130-14: 11. US/Japan workshop on fieki-reversed 
configurations and compact toroids, Los Alamos, NM (USA), 7-9 
Nov 1989). Order Number DE90007834. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

In this paper, we present new theoretical results on stabilizing 
the internal tilting mode in a FRC which contains a minority ener- 
getic ion component. In contrast to previous results obtained in 
various asymptotic limits of geometry, mode structure, or beam pa- 
rameters, the present results include all magnetoinductive effects 
self-consistently in a 3-D calculation representing a realistic FRC. 2 
figs. 


18966 (LA-UR-90-28) Observation of tilt asymmetries in 
field-reversed configurations. Tuszewski, M.; Barnes, D.C.; 
Klingner, P.; Ng, Chung. Los Alamos National Lab., NM (USA). 
1989. 6p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-36. (CONF-8911130—13: 11. US/Japan 
workshop on field-reversed configurations and compact toroids, Los 
Alamos, NM (USA), 7-9 Nov 1989). Order Number DE90007831. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

In recent years, part of the experimental effort on the FRX-C/ 
LSM device has been devoted to understanding why good FRC 
confinement is observed only in a narrow window of the operating 
parameter space (fill pressures less than 5 mtorr and bias fields 
less than 0.8—-0.9 kG). The transition from good to bad confinement 
has been shown for some time to correlate with strong axial 
shocks, suggesting a formation or stability problem. More recently, 
FRC magnetic asymmetries have been observed whenever the 
confinement was poor. To gain further understanding, a 64-coil 
probe array was built, and data from over 700 discharges were col- 
lected during the summer of 1989. We summarize in this paper the 
results of a preliminary analysis of these data. 5 refs., 4 figs. 


18967 (LA-UR-90-34) The lower hybrid drift instability and 
the evolution of plasma gradients. Sgro, A.G.; Gary, S.P. Los 
Alamos National Lab., NM (USA). [1989]. 4p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
8911130-12: 11. US/Japan workshop on _ fiekd-reversed 
configurations and compact toroids, Los Alamos, NM (USA), 7-9 
Nov 1989). Order Number DE90006521. Available from NTIS, PC 
AO2/MF A01; OSTI; INIS; GPO Dep. 

The evolution of plasma gradients is studied with hybrid com- 
puter simulations (particle ions, fluid electrons with nonzero mass) 
carried out in the x-y plane of a plasma with a modest density gra- 
dient in the x direction and a magnetic field B = B,(x)2. These 
initial density and magnetic field profiles represent a one- 
dimensional equilibrium of the sheath region of a Field Reversed 
Configuration (FRC) near the separatrix. 2 figs. 

18968 § (LRP-365/88) Density measurement of a magnetized 
@ column using a resonant cavity technique. Paris, P.J. 
(Centre de Recherches en Physique des Plasmas, Lausanne 





(Switzerland)); Tran, M.Q.; Sawley, M.L.; Voser, K. Ecole Polytech- 
nique Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Dec 1988. 20p. Order Number 
DE90613126. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

A study of the application of high order TMomo modes of a cylin- 
drical cavity to the measurement of the density of a magnetized 
plasma column is presented. It is shown theoretically that judi- 
ciously chosen high order modes have the potential advantages of 
both a wide operational range of densities, and a wide range for 
which a simple perturbation theory is valid. Furthermore, an experi- 
ment is described which shows that the TMo6. mode can be 
excited with a sufficiently high Q value to allow accurate determina- 
tion of the resonant frequencies, and hence plasma density. 
Favourable comparison between densities in the range 101° - 10'2 
cm~* measured by means of the resonant cavity technique and 
microwave interferometry is presented. (author) 7 figs., 10 refs. 


18969 (LRP-366/88) Strong field-particle interactions: ex- 
perimental aspects. Stern, R.A. (Centre de Recherches en 
Physique des Plasmas, Lausanne (Switzerland)). Ecole Polytech- 
nique Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Dec 1988. 15p. Order Number 
DE90613127. Available from NTIS (US Sales Only), PC A03/MF 
A011 - OSTI; INIS. 

New developments in diagnostics are yielding a much more 
detailed picture of stochastic processes in plasmas than was previ- 
ously possible. To date, the actual velocity distribution functions as 
well as preliminary data on spatial diffusion have been obtained. 
This should enable the trajectories of the particles in phase-space 
to be constructed, so that matches between calculations and ex- 
periments may be carried out. A further, major step will consist in 
measuring the self-consistent field strengths, with space and time 
resolution matching that of the particle property measurements. It 
is conceptually possible to extend the diagnostic methods in this 
direction, and thus obtain a complete experimental description of 
strong field-particle interactions. (author) 3 figs., 11 refs. 


18970 (LRP-370/89) Observation of the ion-acoustic fea- 
ture in the spectrum of far-infrared radiation scattered from a 
He-plasma in a tokamak. Salito, S.A. (Centre de Recherches en 
Physique des Plasmas, Lausanne (Switzerland)); Siegrist, M.R.; 
Behn, R.; Dicken, D.; Hackmann, J. Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Piasma (CRPP). Jan 1989. 10p. Order Number DE90613128. Avail- 
able from NTIS (US Sales Only), PC AO2/MF A01 - OSTI; INIS. 

The ion-acoustic feature in the spectrum of a He plasma pro- 
duced in a tokamak has been observed by collective Thomson 
scattering of far-infrared radiation. The spectral distribution and the 
intensity of the scattered radiation correspond to density fluctua- 
tions at the thermal level. Since the resonant feature is very 
sensitive to the ratio T./T;, good precision of a T; measurement 
can be obtained when T. is known. The results confirm the inter- 
pretation of earlier measurements in H and D plasmas. (author) 4 
figs., 1 tab., 3 refs. 


18971 (LRP-375/89) Experimental study of intrinsic 
stochasticity in magnetized plasma. Anderegg, F. Ecole Poly- 
technique Federale, Lausanne (Switzerland). Centre de Recherche 
en Physique des Plasma (CRPP). Dec 1988. 180p. (in French). 
Order Number DE90613129. Available from NTIS (US Sales Only), 
PC AO9/MF A0i - OSTI; INIS. 

We present experimental results testing the application of the 
use of single particle hamiltonian theory to describe wave-particle 
interactions in a magnetized plasma. This work has been per- 
formed in a magnetized column of argon and barium. Neutralized 
ion Bernstein waves and electrostatic ion cyclotron waves are ex- 
cited by external antenna and are obliquely propagating. Laser 
induced fluorescence and optical tagging are used to measure di- 
rectly the ion distribution function and to track the ion motion. The 
linear ion response to electrostatic waves creates a perturbation of 
the ion distribution function. This perturbation is directly measured 
by the laser induced fluorescence technique allowing a direct mea- 
surement of the wave electric field, with the resonable assumption 
that the Viasov theory is applicable. The nonlinear ion response to 
electrostatic waves, which occurs if the wave amplitude exceeds a 


70 FUSION ENERGY 
7001 Plasma Research 


threshold, is observed through a broadening of the ion distribution 
function and a fast diffusion in pz and in azimutal direction. Many 
predictions of the single particle theory are observed in the experi- 
ment. We have reported the first observation of a stochastic ion 
heating in a plasma. The threshold, the final form of the distribution 
function and the time scale are in good agreement with theoretical 
predictions. Moreover the existence of three constants of motion 
has been experimentally observed. Although many observations of 
particles nonlinear response agree with the nonselfconsistent the- 
ory, we have observed evidence for selfconsistent effects. The 
wavelength and the coupling of the excited wave change when the 
particles response is stochastic. One would have expected that the 
linear wave could be destructed by the particle chaotic motion nev- 
ertheless linear waves still exist in the plasma when particles follow 
chaotic trajectories. (author) 65 figs., 13 tabs., 77 refs. 


18972 (LRP-383/89) Precision of ion temperature measure- 
ments in a tokamak plasma using collective Thomson 
scattering: a numerical study. Krug, P.A. (Sydney Univ. (Aus- 
tralia). School of Physics); Behn, R.; Salito, S.A.; Siegrist, M.R. 
Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Aug 1989. 35p. Or- 
der Number DE90613130. Available trom NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

A numerical simulation has been performed to investigate the 
precision of a T;-measurement of a tokamak plasma via collective 
Thomson scattering at 385 mum. The study is based on a parame- 
ter and data set referring to an experiment that has been carried 
out at the TCA tokamak using a pulsed D2O laser and a hetero- 
dyne receiver system. Apart from limitations due to the 
signal-to-noise ratio of the detection system, we investigate the in- 
fluence of uncertainties in various plasma parameters required for 
the T|-evaluation from a scattered spectrum. In the experiment typi- 
cal relative errors of + 25% have been already been obtained, but 
careful optimization of the system, taking into account the results 
of this study, and further technical improvements should allow to 
reduce this limit to about + 10% for the plasma conditions consid- 
ered. (author) 17 figs., 1 tab., 6 refs. 


18973 (LRP-385/89) Direct measurement of ion phase 
space orbits in an electrostatic field. Fasoli, A. (Centre de 
Recherches en Physique des Plasmas, Lausanne (Switzerland)); 
Good, T.N.; Anderegg, F.; Paris, P.J.; Tran, M.Q.; Skiff, F.; Ya- 
mada, M. Ecole Polytechnique Federale, Lausanne (Switzeriand). 
Centre de Recherche en Physique des Plasma (CRPP). Aug 1989. 
15p. Order Number DE90613131. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

lon orbits are followed in phase space by means of a new 
scheme of the optical tagging plasma diagnostic technique. An or- 
bit distortion for ions interacting resonantly with an ion acoustic 
wave is clearly observed even in the low excitation regime, where 
the plasma response and the corresponding macroscopic fields ex- 
hibit linear behavior. (author) 6 figs., 13 refs. 


18974 (LRP-387/89) Experimental results on a 100 GHz 
frequency tunable quasi-optical gyrotron. Alberti, S. (Centre de 
Recherches en Physique des Plasmas, Lausanne (Switzeriand)); 
Tran, M.Q.; Hogge, J.P.; Tran. T.M.; Bondeson, A.; Muggli, P.; 
Perrenoud, A.; Joedicke, B.; Mathews, H.G. Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Oct 1989. 39p. Order Number 
DE90613132. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Experiments on a 100 GHz QuaSI-OPTICAL (Q.0.) gyrotron op- 
erating at the fundamental (omega=Omegace) are described. 
Power larger than 90 kW at an efficiency of about 12% was 
achieved. Depending on the electron beam parameters, the fre- 
quency spectrum of the output can be either single-moded or 
multimoded. One of the main advantages of the Q.0. gyrotron over 
the conventional gyrotron is its continuous frequency tunability. We 
have tested various techniques to tune the output frequency, such 
as changing the mirror separation, the beam voltage or the main 
magnetic field. Within the limitations of the present setup, 5% tun- 
ability was achieved. The Q.0. gyrotron designed for operation at 
the fundamental frequency, exhibits simultaneous emission at 100 
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GHz (fundamental) and 200 GHz (2™ harmonic). For a beam cur- 
rent of 4A, 20% of the total RF power is emitted at the second 
harmonic. (author) 15 figs., 2 tabs., 23 refs. 


18975 (LRP-388/89) Axisymmetric toroidal equilibrium with 
flow and anisotropic pressure. lacono, R. (Centre de Recherches 
en Physique des Plasmas, Lausanne (Switzerland)); Bondeson, A.; 
Troyon, F.; Gruber, R. Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). Oct 1989. 33p. Order Number DE90613133. Available 
from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Axisymmetric toroidal plasma equilibria with mass flows and 
anisotropic pressure are investigated. The equilibrium system is 
derived for a general functional form of the pressures, which in- 
cludes both fluid models, such as the magnetohydrodynamic 
(MHD) and the doubie-adiabatic models, and Grad’s guiding centre 
model. This allows for detailed comparisons between the models 
and clarifies how the ‘first hyperbolic region’, occurring in the fluid 
theory when the poloidal flow is of the order of the poloidal sound 
speed, can be eliminated in guiding centre theory. In the case of a 
pure toroidal rotation, macroscopic equations of state are derived 
from the guiding centre model, characterized by a parallel tempera- 
ture that is constant on each magnetic surface and a perpendicular 
temperature that varies with the magnetic field. The outward cen- 
trifugal shifts of the magnetic axis and of the mass density profile, 
due to toroidal rotation, are increased by anisotropy. The guiding 
centre mode! shows that poloidal flow produces an inward shift of 
the density profile, in contrast with the MHD result. (author) 1 fig., 
1 tab., 17 refs. 


18976 (LRP-389/89) Performance measurements in 3D 
ideal magnetohydrodynamic stability computations. Anderson, 
D.V. (NMFECC, Livermore (USA)); Cooper, W.A.; Gruber, R.; 
Schwenn, U. Ecole Polytechnique Federale, Lausanne (Switzer- 
land). Centre de Recherche en Physique des Plasma (CRPP). Oct 
1989. 18p. Order Number DE90613134. Available from NTIS (US 
Sales Only), PC A03/MF A01 - OSTI; INIS. 

The 3D ideal magnetohydrodynamic stability code TERPSI- 
CHORE has been designed to take advantage of vector and 
microtasking capabilities of the latest CRAY computers. To keep 
the number of operations small most efficient algorithms have been 
applied in each computational step. The program investigates the 
stability properties of fusion reactor relevant plasma configurations 
confined by magnetic fields. For a typical 3D HELIAS configuration 
that has been considered we obtain an overall performance in ex- 
cess of 1 Gflops on an eight processor CRAY-YMP machine. 
(author) 3 figs., 1 tab., 11 refs. 


18977 (PPPL-2662) Neoclassical transport of energetic mi- 
nority tail ions generated by ion-cyclotron resonance heating 
in tokamak geometry. Chang, C.S. (New York Univ., NY (USA). 
Courant Inst. of Mathematical Sciences); Hammett, G.W.; Gold- 
ston, R.J. Princeton Univ., NJ (USA). Plasma Physics Lab. Jan 
1990. 45p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH03073. Order Number DE90005803. Available 
trom NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Neoclassical transport of energetic minority tail ions, which are 
generated by high powered electromagnetic waves of the lon Cy- 
clotron Range of Frequencies (ICRF) at the fundamental harmonic 
resonance, is studied analytically in tokamak geometry. The effect 
of Coulomb collisions on the tail ion transport is investigated in the 
present work. The total tail ion transport will be the sum of the 
present collision-driven transport and the wave-driven transport, 
which is due to the ICRF-wave scattering of the tail particles as 
reported in the literature. The transport coefficients have been cal- 
culated kinetically, and it is found that the large tail ion viscosity, 
driven by the localized ICRF-heating and Coulomb slowing-down 
collisions, induces purely convective particle transport of the tail 
species, while the energy transport is both convective and diffusive. 
The rate of radial particle transport is shown to be usually small, but 
the rate of radial energy transport is larger and may not be negligi- 
ble compared to the Coulomb slowing-down rate. 18 refs., 2 figs. 


18978 


(PPPL-2667) Simulations of plasma performance in 
a beam-driven tokamak fusion reactor with Q ~ 2-3. Budny, R.; 
Jassby, D.L.; Manickam, J.; McCune, D.; Wieland, R. Princeton 
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Univ., NJ (USA). Plasma Physics Lab. Feb 1990. 31p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-76CH03073. 
Order Number DE90006387. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

Supershot profiles were used to simulate plasmas in a neutral- 
beam driven tokamak reactor designed to achieve fusion energy 
production with Q = 2-3. Profiles from a TFTR supershot were 
scaled to larger radii, density, and electron temperature. The 
TRANSP code was used to calculate performance of these plas- 
mas. Examples are given of steady-state plasmas with large 
beam-driven bootstrap currents. The required energy transport rate 
is comparable to that in TFTR, but the particle transport rate must 
be less. The PEST code indicates that the plasmas would be MHD 
stable if the central qy can be controlled. 8 refs., 13 figs., 4 tabs. 


18979 (PPPL-2670) Status of global energy confinement 
studies. Kaye, S.M. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.); Bell, M.G.; Barnes, C.W.; DeBoo, J.C.; Waltz, R.; Green- 
wald, M.; Sigmar, D.; Riedel, K.; Uckan, N. Princeton Univ., NJ 
(USA). Plasma Physics Lab. Feb 1990. 56p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH03073. Order 
Number DE90006390. Available from NTIS, PC AO4/MF A01; 
OSTI; INIS; GPO Dep. 

Empirical scaling expressions, reflecting the parametric depen- 
dence of the L-mode energy confinement time, have been used 
not only as benchmarks for tokamak operation and theories of en- 
ergy transport, but for predicting the performance of proposed 
tokamak devices. Several scaling expressions based on data from 
small-and medium-sized devices have done well in predicting per- 
formance in larger devices, although great uncertainty exists in 
extrapolating yet farther, into the ignition regime. Several 
approaches exist for developing higher confidence scaling expres- 
sions. These include reducing the statistical uncertainty by 
identifying and filling in gaps in the present database, making use 
of more sophisticated statistical techniques, and developing scal- 
ings for confinement regimes within which future devices will 
operate. Confidence in the scaling expressions will be increased 
still if the expressions can be more directly tied to transport physics 
theory. This can be done through the use of dimensionless param- 
eters, better describing the edge and core confinement regimes 
separately, and by incorporating transport models directly into the 
scaling expressions. 50 refs., 5 figs., 3 tabs. 


18980 (SAND—90-0258C) impedance characteristics of ter- 
awatt ion diodes. Mendel, C.W. Jr.; Desjarlais, M.P.; Pointon, 
T.D.; Quintenz, J.P. Rosenthal, S.E.; Seidel, D.B.; Slutz, S.A. San- 
dia National Labs., Albuquerque, NM (USA). [1990]. 16p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-900264—1: Topical conference on research 
trends in nonlinear and relativistic effects in plasmas, San Diego, 
CA (USA), 5-8 Feb 1990). Order Number DE90006276. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Light ion fusion research has developed ion diodes that have 
unique properties when compared to other ion diodes. These 
diodes involve relativistic electrons, ion beam stagnation pressures 
that compress the magnetic field to the order of 10 Tesla, and 
large space-charge and particle current effects throughout the ac- 
celerating region. These diodes have required new theories and 
models to account for effects that previously were unimportant. 
One of the most important effects of the magnetic field compres- 
sion and large space-charge has been impedance collapse. The 
impedance collapse can lead to poor energy transfer efficiency, 
beam debunching, and rapid change of the beam focus. This pa- 
per discusses our current understanding of these effects, some of 
the methods we are using to ameliorate them, and the future direc- 
tions our theory and modeling will take. 40 refs., 6 figs. 


18981 (UCRL-101946) 140 GHz microwave FEL experi 
ments using ELF-ll. Throop, A.L.; Jong, R.A.; Atkinson, D.P.; 
Clark, J.C.; Felker, B.; Ferguson, S.W.; Makowski, M.A.; Nexsen, 
W.E.; Stallard, B.W.; Stever, R.D. Lawrence Livermore National 
Lab., CA (USA). Sep 1989. 21p. Sponsored by U.S. Department of 
Defense. DOE Contract W-7405-ENG-48. (CONF-8908134—28: 11. 
international free electron laser conference, Naples, FL (USA), 28 
Aug - 1 sep 1989). Order Number DE90006764. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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We describe the modeling, the experimental facility, and the 
initial operating results for ELF-Il, an induction-linac based free- 
electron laser designed to produce up to 2 GW of peak power at 
140 GHz. ELF-II is the initial configuration of an FEL system which 
will eventually produce up to 2 MW of average power at a fre- 
quency of 250 GHz, for use in plasma heating experiments in the 
Microwave Tokamak Experiment. 6 refs., 9 figs. 


18982 (UCRL—102037) Electrical resistivity of strongly cou- 
pled plasmas in intense fields. Cauble, R. (Lawrence Livermore 
National Lab., CA (USA)); Rogers, F.J.; Rozmus, Wojtek. 
Lawrence Livermore National Lab., CA (USA). Aug 1989. 6p. 
Sponsored by Natural Sciences and Engineering Research Council 
of Canada; U.S. DOE Defense Programs. DOE Contract W-7405- 
ENG-48. (CONF-8908133-9: 24. Yamada conference on strongly 
coupled plasma physics, Tokyo (Japan), 29 Aug - 2 sep 1989). Or- 
der Number DE90002236. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

It is now possible to measure the electrical resistivity, or alterna- 
tively the electron collision frequency, in strongly coupled plasmas 
through the use of very fast laser pulses. In such experiments, the 
effect of the intense laser field needs to be included in the calcula- 
tion of material transport coefficients. We derive a form for the 
electrical resistivity which includes the effects of strong correlations, 
as well as an external electric field. Our results are compared with 
other theories and a recent set of experiments. 17 refs., 1 fig. 


18983 A system for measuring the timing of high-current 
spark gap switches in a pulsed high voltage fusion experi- 
ment. Fowles, R.E. (Univ. of Washington-Seattle (US)); Ward, N.G. 
pp. 160 of Conference record of the 1988 IEEE international con- 
ference on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651-: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3P3. 

Each of nine cylindrical theta-pinch spark gaps on the High Beta 
Q Machine (HBQM) must share a peak current of 1.2 MA with a 
quarter-period rise time of approximately 400 ns. Nine identical 
16-turn, impedance-matched Rogowski coils with a measured char- 
acteristic impedance of 130 Q were designed to monitor gap 
currents. An optical-electrical emitter/detector system, coupled to 
the coils, minimizes interference from extraneous electric and mag- 
netic fields and provides isolation between the HBQM'’s operators 
and the high voltage present in the gaps. Two signals, one propor- 
tional to gap current and the other proportional to the derivative of 
gap current, are provided for each gap. The derivative signals drive 
monostable multivibrators whose pulse widths are adjusted pro- 
gressively 50 ns apart so that the pulse associated with gap is 1 
50 ns wide and that for gap 9 is 450 ns wide/. The authors discuss 
how timing detection is achieved by combining the differentiated 
rise and fall times of the monostable pulses into a common output 
and displaying on a storage oscilloscope. This paper shows an os- 
cillogram of this output where gap 6 has fired 200 ns late because 
a severed wire in the trigger system of gap 6 prevented firing until 
arcing between the broken ends completed the circuit. 


18984 Microwave discharge excitation of XeO. Passow, M.L. 
(Dept. of Nuclear Eng., Univ. of Michigan (US)); Brake, M.L. pp. 
160 of Conference record of the 1988 IEEE international conter- 
ence on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651-: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3P7. 

The authors describe microwave discharge excitation of XeO ex- 
cimers achieved using a microwave resonant cavity at 2.45 GHz. 
The green bands between 480-580 nm corresponding to XeO('S) 
— XeO('D) and the ultraviolet bands between 290-320 nm corre- 
sponding to XeO('S) — XeO(P) were observed with a 1 meter 
spectrograph coupled to an intensified, optical multichannel ana- 
lyzer. The TMo12 resonant mode of the cavity was used to couple 
100 Watts of cw, 2.45 GHz, microwave power to xenon at pres- 
sures ranging from 1 to 760 torr. A quartz tube (2.5 cm diameter) 
placed co-axially with the center of the microwave cavity (I.D. of 
17.8 cm, length about 14.5 cm depending upon the pressure) con- 
tained the xenon and small impurities of air (2-10 millitorr). The 
XeO excimer was observed to be produced near the wall of the 


quartz containment tube and at the nodes of the electric field 
where the discharge is believed to be at its coolest and at low 
xenon pressures (2 - 10 Torr). 


18985 Electron dynamics of RF driven parallel plate reactor. 
Lawson, W.S. (Electronics Research Lab., Univ. of California, 
Berkeley, CA (US)); Lieberman, M.A.; Birdsall, C.K. pp. 160 of 
Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651-: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3P5. 

The authors describe self-consistent many-particle simulations 
used to test some aspects of the low pressure model for the paral- 
lel plate reactor proposed by Godyak. This model assumes warm 
mobile electrons and uniform immobile ions. One element of this 
model is the heating of electrons by the moving sheaths at the ends 
of the device. This heating was seen by Kushner in simulations in 
which the electric field was imposed, but not in our simulations in 
which the electric field was computed self-consistently. Their find- 
ing is that the self-consistent field in the one-dimensional geometry 
is just that required to prevent this heating. 


18986 Measurement of Stark width of some Ar | transitions 
and the investigation of LTE in an atmospheric DC argon 
plasma jet. Bakshi, V. (Dept. of Physics, Univ. of Idaho, Moscow, 
ID (US)); Kearney, R.J. pp. 160 of Conference record of the 1988 
IEEE international conference on plasma science (abstracts). IEEE 
Service Center, Piscataway, NJ (1988). (CONF-880651-: IEEE in- 
ternational conference on plasma science, Seattle, WA (USA), 6-8 
Jun 1988). 

Technical Paper 2D7. 

The Stark width of seven Ar | transitions are reported. Axial line 
shapes from an atmospheric DC argon plasma jet were Abel in- 
verted to obtain radial line shapes. The electron density was 
determined by Stark width measurements of the hydrogen Hg tran- 
sition. In the electron density region of 1.0 to 6.0 x 10% m-%, the 
experimental values of Stark width obtained from the observed line 
shapes agree within 30% with the values predicted by Griem’s the- 
ory of Stark broadening, except in the cse of the 7504 A transition 
where the agreement is only 45%. The authors’ experimental accu- 
racy is 10% and hence most of the theoretical half widths are not 
in agreement with the experimental results reported. They also ob- 
served the regularities and similarities of the half widths for the 
4s-4p and 4p-6s transition arrays. Their measurements show that 
LTE does not exist below an electron density of 6.0 x 1072 m-% in 
the plasma jet. 


18987 Chamber experiment for simulating the artificial ion- 
ization layers produced in the atmosphere by two intersecting 
microwave beams. Zhang, Y.S. (Polytechnic Univ., Farmingdale, 
NY (US)); Kuo, S.P. pp. 160 of Conference record of the 1988 
IEEE international conference on plasma science (abstracts). IEEE 
Service Center, Piscataway, NJ (1988). (CONF-880651-: IEEE in- 
ternational conference on plasma science, Seattle, WA (USA), 6-8 
Jun 1988). 

Technical Paper 1C8. 

A chamber experiment has been set up to simulate the mi- 
crowave discharges in the earth's upper atmosphere. The chamber 
is a 2’ x 2’ x 2’ cube of plexiglass that is filled with air or argon gas 
to a pressure varying from 2 to 0.2 torr. Two crossed high power 
microwave pulses fed into the cube by two s-band microwave 
horns are employed to produce a plasma in the interaction region 
of the pulses. This approach enables the authors to simulate how 
to scan the ionization region and to steer the ionospheric layer in 
the atmosphere and also to minimize pulse energy loss before 
reaching the designated region. The microwave power is generated 
by a single magnetron tube. Three probes including a microwave 
probe, an optical probe and a three dimensional movable Langmuir 
probe are used to measure the plasma parameters and microwave 
field intensity in the plasma. The results of breakdown paschen 
curve, plasma growth and decay rates, and density and tempera- 
ture are reported. 


18988 The plasma electron microwave source (PEMS) con- 
cept: A novel approach to generating intense pulses of 
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microwave power. . Guest, G.E. (Applied Microwave Plasma Con- 
cepts, Inc. (US)); Dandi, R.A. pp. 160 of Conference record of the 
1988 IEEE international conference on plasma science (abstracts). 
IEEE Service Center, Piscataway, NJ (1988). (CONF-880651-: 
IEEE international conference on plasma science, Seattle, WA 
(USA), 6-8 Jun 1988). 

Technical Paper 3P11. 

The PEMS concept for generating intense pulses of microwave 
radiation utilizes the energy accumulated in a hot-electron plasma, 
confined in a magnetic-mirror device, to produce very high peak 
power at microwave and millimeter wave frequencies. Efficient en- 
ergy accumulation using moderate power levels of quasi CW 
electron cyclotron heating (ECH) has been thoroughly established 
through many experimental and theoretical studies. Stable, hot- 
electron plasmas with energy densities around 0.1 J/cm® were 
obtained, for example, in ELMO with 35 GHz ECH?. Through ex- 
ternally controlled changes in the equilibrium, the plasma can be 
brought quickly to the threshold for rapid spontaneous growth of 
unstable whistler waves. Below this threshold the plasma can pro- 
vide high-gain (40db) amplification of externally launched whistler 
waves propagating parallel to the confining magnetic field. Above 
this threshold the plasma will support self-excited oscillations at fre- 
quencies characteristic of the fastest growing unstable whistler 
waves. This paper summarizes relevant results on energy accumu- 
lation using ECH and on the properties of unstable whistler waves 
in typical mirror-confined hot-electron plasmas, including the maxi- 
mum gain of externally launched whistler waves. 


18989 Temporal observations of microwave generated air 
plasma with a streak camera in the visible wavelength region. 
Bolton, P.R. (Univ. of California, Lawrence Livermore National 
Lab., Livermore, CA (US)); Alvarez, R.A.; Seiger, G.E. pp. 160 of 
Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). DOE Contract W-7405-ENG-48. (CONF-880651-: IEEE in- 
ternational conference on plasma science, Seattle, WA (USA), 6-8 
Jun 1988). 

Technical Paper 3P17. 

Temporal developments of air plasma formed using focussed mi- 
crowave irradiation have been studied for pressures near a torr in 
an anechoic chamber. The plasma region was localized by fo- 
cussing S band microwave pulses onto a reflector with a lens/horn 
antenna system, the plane of incidence being parallel to the H- 
plane of the feeding waveguide. Visible light emission from selected 
regions of the plasma were investigated with a 100 nanosecond 
scan time and a 50 um slit width. Streak data were obtained using 
repetitive microwave heating pulses without introducing intentional 
preionization. Formation times determined with streak observations 
sample the visible light emission from the specific plasma region. 
Such results are compared with the interesting interference effects 
seen simultaneously in the reflected microwave power signal. The 
interference is attributed to resultant time-dependent phase shifting 
of the reflected field as the plasma electron density develops. 


18990 Optical emission measurements in a pulsed, high 
power microwave discharge in low pressure air. Eckstrom, D.J. 
(Chemical Physics Lab., SRI International, Menlo Park, CA (US)). 
pp. 160 of Conference record of the 1988 IEEE international con- 
ference on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651—: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3P18. 

The authors discuss their measurement of emission spectra over 
the 200- to 680-nm range and intensity histories at 337.1, 391.4, 
and 423.6 nm from microwave discharge plasmas, in low pressure 
air (0.01 to 3 torr). The discharges were formed at the constructive 
interference regions of an S-band microwave beam which was inci- 
dent on an inclined metal plate. Spectra were recorded at —0.2-nm 
resolution using a scanning monochromator; the scans measured 
integrated light output averaged at any one wavelength over a few 
pulses, but gathered from a sequence of 10-Hz repetitive pulses 
lasting more than 10 minutes. Intensity-time histories of individual 
microwave pulses were measured using a pair of PMT’s, each fit- 
ted with a bandpass filter of -2-nm bandpass at 337.1, 391.4, or 
423.8 nm. 
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18991 Crossed-microwave-beam air ionization laboratory 
experiments. Armstrong, W.T. (Los Alamos National Lab. (US)); 
Karl, R.; Roussel-Dupre, R.; Alvarez, R.; Bolton, P.; Sieger, G.; 
Testermann, L.; Tunnell, T.; Ekstrom, D.; Stalder, K. pp. 160 of 
Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651-—: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3P 14. 

Chamber experiments to study ionization layers formed by 
crossed microwave beams in conditions of low pressure air have 
been conducted. The experiment consisted of a high power 2.856 
GHz microwave pulse focused in a pressure chamber onto a re- 
flecting plate oriented at 45° to the incident beam such that the 
E-field of the beam is in the plane of the reflector. This geometry 
simulates two phase-locked beams intersecting at 90° with respect 
to each other. The resulting air breakdown pattern consists of 
ionization layers at surfaces of constructive interference. The ex- 
periment goals were to measure ionization thresholds for single 
and multiple layer formation, characterize the geometry of layer for- 
mation and determine density and effective collision rates in the 
ionization layer. The present paper describes ionization threshold 
measurements over the parameter range of 75 to 1780 ns pulse 
lengths and .01 to 3.0 Torr air pressure. The measured thresholds 
are compared to previous threshold measurements and discussed 
in the context of optimization for lowest energy and lowest power 
requirements for ionization. Steady-state modeling of the break- 
down is presented in which the pulse shape is included in 
describing the approach to breakdown. A description of the break- 
down geometry (through CCD camera imaging) is presented. 
Pressure dependent structure observed within the ionization layer 
is discussed. 


18992 Coherently gyrophased CARM. Kho, T.H. (Dept. of 
Physics, UCLA, CA (US)); Chen, L.; Lin, A.T. pp. 160 of Confer- 
ence record of the 1988 IEEE international conference on plasma 
science (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2P45. 

The Cyclotron Autoresonance Maser (CARM) is usually consid- 
ered with a randomly gyrophased beam configuration. An important 
feature of this configuration is that the growth rate becomes aston- 
ishingly small if the CARM is operated at the autoresonance 
condition where the phase velocity of the wave is equal to the 
speed of light in a vacuum. Since operation at, or very close to the 
autoresonance condition is required to exploit the potential high ef- 
ficiency of the CARM, this is a serious problem that needs to be 
addressed before the full potential of the CARM can be realized. 
One way of overcoming this problem is to replace the randomly gy- 
rophased beam with one that is coherently gyrophased, such as a 
helical beam. In this paper, the physics and performance of the he- 
lical beam CARM are examined and compared with the randomly 
gyrophased CARM. 


18993 Theory of MM wave plasma source experiments. 
Rosenberg, |. (JAYCOR (US)); Krall, N.A. pp. 160 of Conference 
record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 101-2. 

Theory pertaining to plasma source experiments designed to 
produce mm wave radiation is presented. The authors identify the 
major physical processes which are relevant to beam-plasma ap- 
proaches to generating radiation. Topics such as beam propagation, 
beam-plasma instability, beam stabilization, and radiation emission 
mechanisms, are discussed for several parameter regimes. 


18994 The physics of triggered breakdown. Williams, P.F. 
(Dept. of Electrical Engineering, Univ. of Nebraska-Lincoln, Lincoin, 
NE (US)); Peterkin, F.E. pp. 160 of Conference record of the 1988 
IEEE international conference on plasma science (abstracts). IEEE 
Service Center, Piscataway, NJ (1988). (CONF-880651—: IEEE in- 
ternational conference on plasma science, Seattle, WA (USA), 6-8 
Jun 1988). 





Technical Paper 4B1-2. 

Although triggered spark gaps of various types are commonly 
used as high-voltage, high-current switches, the fundamental physi- 
cal mechanisms responsible for triggering breakdown in most of 
these gaps are not well understood. The trigatron is the oldest of 
these gaps, but there is still controversy over the triggering mecha- 
nism. The authors carried out a detailed empirical study of the 
triggering of these gaps which, besides impacting trigatron technol- 
ogy, also helps clarify the mechanisms responsible for triggering in 
other types of gaps. Specifically, they used high speed streak and 
shutter photography to study the breakdown process in trigatrons. 
The results of this work show directly that breakdown is a two-step 
process which is initiated by several streamers launched from the 
tip of the trigger pin. In this talk, the authors present these results 
and discuss them in light of published reports of other workers. 
They relate the conclusions drawn from the trigatron studies to the 
question of breakdown mechanisms in other types of triggered 


spark gaps. 


18995 Electromagnetic radiation from double-layer-emitted 
beams. Borovsky, J.E. (Space Plasma Physics Group, Los Alamos 
National Lab., Los Alamos, NM (US)). pp. 160 of Conference 
record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-—: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 1A3-4. 

Plasma double layers are concentrated potential drops that are 
maintained by a counterflow of current-carrying ions and electrons. 
The ions flowing through the double layer are accelerated to be- 
come a high-velocity beam in the low-potential plasma adjacent to 
the double layer and the electrons flowing through the double layer 
are accelerated to become a high-velocity beam in the high- 
potential plasma adjacent to the double layer. Particle-in-cell 
simulations and time-stationary Poisson-Viasov solutions are used 
to obtain the properties of oblique double layers and the double- 
layer-emitted beams. Utilizing this information, frequencies, power 
levels, and directionality for the radiation from these electron 
beams are calculated. Application is made to radiation from the 
Earth’s auroral zone and a laboratory simulation is suggested. 


18996 Study of the propagation of high power microwave 
pulse in the upper atmosphere. Kuo, S.P. (Polytechnic Univ., 
Farmingdale, NY (US)); Zhang, Y.S.; Ji, Q.H. pp. 160 of Confer- 
ence record of the 1988 IEEE international conference on plasma 
science (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 1C9. 

In the upper atmosphere, microwaves of power density of the or- 
der of a few tens of a kw/cm?, depending on altitude, produce 
ionization phenomena that radically modify wave propagation. 
lonization gives rise to a space-time dependent plasma which at- 
tenuates the tail of the pulse but does not affect the leading edge 
because of the finite time for plasma to build up. Such a tail ero- 
sion phenomenon appeared in high power pulse propagation. It is 
studied both experimentally and theoretically in the present work. A 
theoretical model describing the effect of induced plasma on mi- 
crowave pulse propagation has been developed. A comparison 
between the numerical results of the model and experimental ob- 
servations is presented. 


18997 lon acoustic wave enhancement of electron thermal 
conductivity. Needieman, D.D. (UCLA, Dept. of Physics, Los An- 
geles, CA (US)); Stenzel, R.L. pp. 160 of Conference record of the 
1988 IEEE international conference on plasma science (abstracts). 
IEEE Service Center, Piscataway, NJ (1988). (CONF-880651-: 
IEEE international conference on plasma science, Seattle, WA 
(USA), 6-8 Jun 1988). 

Technical Paper 1P5. 

Theoretical predictions of ion acoustic waves increasing electron 
cross-field thermal transport are investigated experimentally. Non- 
classical heat transport has a strong effect on tokamak plasma 
thermal distributions. Laboratory measurements shown ion acoustic 
wave (IAW) activity, and an enhanced electron cross-field thermal 
conductivity coefficient of an electron beam through an afterglow 
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magnetoplasma upon propagation. The results are presented and 
discussed. 


18998 The planar orotron and the planar-grating klystron. 
Walsh, J.; Marshall, E.; Jackson, J.; Xu, Y.; Budka, T. pp. 160 of 
Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651—: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3C5. 

The resonator of a planar orotron is formed by a metal grating 
and terminating reflectors. The grating is embedded in one and op- 
posed by another smooth conductor. Mirrors which complete the 
resonator may be either external to or an integral part of the grat- 
ing (Bragg reflectors). The structure is periodic and hence the 
dispersion relation which determines the tuning characteristics is a 
self-similar function of the ratio of the operating wavelength and 
the grating dimensions. It thus follows that structures of this kind 
can be driven by a wide range of electron-beam generators. Single 
resonators have been turned over 20-30 percent bandwidths and 
at longer wavelengths, 7 percent efficiencies have been obtained. 
Experiments with a 50-150 KV pulse-generator are currently under 
way. Also in progress is an evaluation of a planar-grating klystron 
oscillator. In this structure, two short sections of resonator are used 
to form buncher/catcher sections. A review of the basic design the- 
ory for millimeter and submillimeter protons and a summary of 
recent experimental results are presented. 


18999 Angular dependence of the thick target yields of the 
D(’Li,n)®Be and ’Li(p,7)®Be reactions. Evans, C.B. (The Univ. of 
New Mexico, Albuquerque, NM (US)); VanDenburg, J.; Cooper, 
G.W.; Ruiz, C.; Leeper, R.J. pp. 160 of Conference record of the 
1988 IEEE international conference on plasma science (abstracts). 
IEEE Service Center, Piscataway, NJ (1988). (CONF-880651-: 
IEEE international conference on plasma science, Seattle, WA 
(USA), 6-8 Jun 1988). 

Technical Paper 2P30. 

The nuclear activation diagnostic that uses the D(’Li,n)®Be and 
7Li(rho,y)® reactions is being developed to measure the integrated 
current of high energy lithium and proton ion beams on the Particle 
Beam Fusion Accelerator || (PBIA-II). To calibrate this diagnostic, 
the thick target yields for these reactions were measured as a 
function of beam energy and the angle of orientation between the 
incident ion beam and a secondary target sample. The calibration 
technique is described. PBFA-II ion currents measured by this tech- 
nique and results of the thick target yield calibration experiments 
conducted on a Van de Graaff ion accelerator are presented. 


19000 A plasma source for Fourier transform mass spec 
trometry. Shohet, J.L. (Center for Plasma Processing and 
Technology, Univ. of Wisconsin-Madison (USA)); Brenna, J.T. pp. 
160 of Conference record of the 1988 IEEE international confer- 
ence on plasma science (abstracts). IEEE Service Center, 
Piscataway, NJ (1988). (CONF-880651-—: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3P9. 

In many instances it is desired to make in situ spatial, temporal, 
qualitative and quantitative measurements of the composition of 
the plasma during processing. This is necessary to insure appropri- 
ate uniformity, facilitate endpoint detection and thereby enhance 
the quality and yield of manufactured products. Such information is 
also of vital importance in fundamental studies of plasma/surface 
interaction, as well as in development of new applications of 
plasma processing. Fourier transform ion cyclotron resonance mass 
spectrometry (FTMS)' is a well-established analytical technique for 
the analysis of gas phase species. The authors discuss a plasma 
source designed to inject plasma directly into a Fourier transform 
mass spectrometer analysis cell. The source is a small radio 
frequency cavity in which gas is ionized with r.f. The source is cou- 
pled to the analysis cell through a small orifice. Argon ions from an 
argon plasma produced in the source have been injected, trapped 
and excited (heated) and then detected in the analysis cell. 


19001 Hot electron effect on line-ratio temperature mea- 
surements in laser plasmas. Olsen, J.N. (Sandia National Lab., 
Albuquerque, NM (USA)). pp. 160 of Conference record of the 
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1988 IEEE international conference on plasma science (abstracts). 
IEEE Service Center, Piscataway, NJ (1988). DOE Contract AC04- 
76DP00789. (CONF-880651-: IEEE international conference on 
plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3P26. 

Laser-produced plasma temperatures based on line ratio and 
free-bound continuum techniques have been reported to disagree 
by as much as a factor of two. Part of this may be due to hot elec- 
trons distorting the collisional rates in the higher ionization states. 
The author reports a study to test this hypothesis. Parameters of 
the experiments at KMS are scaled down in target Z and tempera- 
ture to an analogous 100 eV carbon plasma, for which a time 
dependent collisional-radiative model has been built. Excitation and 
ionization rates from the H- and He-like ground states are scaled 
to include a few percent of 2.5 keV electrons. 


19002 A review of 10 years of spheromak research. Barnes, 
C.W. (Los Alamos National Lab. (USA)). pp. 160 of Conference 
record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651-—: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3A7-8. 

What has the plasma physics community learned about “sphero- 
maks” in the ten years since Furth and others introduced the 
name? This talk highlights the physical understanding obtained by 
combinations of experiment and theory in the last decade. While 
spheromaks have not yet achieved hopes of good energy confine- 
ment at high engineering 6, they have provided an easily formed 
and diagnosed plasma of high current density with a wealth of in- 
teresting properties 


19003 Effects of modulated electron beams and cavities on 
reditrons. Kwan, T.J.T. (Los Alamos National Lab. (US)); Davis, 
H.A.; Fulton, R.D.; Sherwood, E.G. pp. 160 of Conference record 
of the 1988 IEEE international conference on plasma science 
(abstracts). IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880651-: IEEE international conference on plasma _ science, 
Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 5B3. 

The reditron has been shown to be an efficient, high-power, 
single-mode, monochromatic microwave generator in a virtual cath- 
ode configuration. The authors studied the use of premodulated 
electron beams and cavities in a reditron to enhance the efficiency 
of microwave production and electromagnetic mode selectivity, re- 
spectively. They found that electron beam current modulation of 
only 15% can significantly increase the generation of microwaves 
by the oscillating virtual cathode. Their 2-D particle-in-cell simula- 
tions show that modulation of the electron beam at the oscillating 
frequency of the virtual cathode in a reditron can increase the mi- 
crowave power by 40%. Further, it can also provide frequency fine 
tuning when the electron beam is modulated at a slightly off- 
resonant frequency. They demonstrated in computer simulations 
that a 2.0 MeV electron beam can be modulated at a 15% level in 
a 15-cm long cavity when the appropriate cavity mode is excited. 


19004 Linear and nonlinear design study of the Cusptron 
amplifier. Ayres, V. (Naval Surface Warfare Center, Silver Spring, 
MD (US)); Choe, J.; Namkung, W.; Boulais, K.; Uhm, H. pp. 160 of 
Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651-: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 4P41. 

The powerful microwave radiation produced by the electron 
cyclotron maser instability in a cylindrical waveguide (gyrotron am- 
plifier) is a well-studied problem for the case of the off-axis electron 
beam, but is a relative unknown for the case of the axis-rotating 
electron beam (interaction via the negative mass instabiiity), a 
configuration which is currently attracting interest. In this paper, in- 
formation provided by the linear and nonlinear analyses of this 
problem are combined into a detailed study and optimization of 
such a device, operated with an 80 keV, 15 Amp beam, at 200 kW 
rf power. These parameters represent the next phase of the 
NSWC Cusptron experiment. The combined linear and nonlinear 
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analyses provide the following information. From the linear analy- 
sis, the authors obtain the growth rates and Doppler shifted real 
frequencies appropriate for the above parameter regime. They use 
knowledge of the real frequencies to provide start-up information 
for the nonlinear analysis of the problem. 


19005 Kelvin-Helmholtz instabilities in the _ interstellar 
medium. Hunter, J.H. (Dept. of Astronomy, Univ. of Florida, 
Gainesville, FL (US)); Whitaker, R.W. pp. 155 of Chaotic phenom- 
ena in astrophysics. Buchler, J.R.; Eichhorn, H The N.Y. Academy 
of Sciences, New York, NY (1987). (CONF-8610389—: Chaotic phe- 
nomena in astrophysics, Gainesville, FL (USA), 9-10 Oct 1986). 

The crucial role of the cooling in the growth of instabilities in the 
ISM has been demonstrated. Rayleigh-Taylor-like instabilities de- 
veloped at the interfaces of the colliding flows when molecular 
cooling was included in the calculations, whereas the interface was 
stable when the gas was not allowed to cool. The strong molecular 
cooling lowered the pressures at the interfaces sufficiently to desta- 
bilize them. These instabilities grew dramatically in the nonlinear 
regime; the ultimate source of the driving energy was the kinetic 
energy of the streams.. Inasmuch as gas flows in the ISM would 
sekiom collide head-on, it seems inevitable that Kelvin-Helmhottz- 
like instabilities (or, more generally, hybrid, Kelvin-Helmhotz, 
Rayleigh-Taylor instabilities) would arise near their interfaces due 
to the presence of velocity shear. It seems probable that the ther- 
modynamic effects of strong cooling are of great importance in 
these instabilities. The present work is a step in this direction. 
Within the framework of classical, linear analysis, the authors ex- 
amine the growth of Keivin-Helmholtz-like (K-H - like) instabilities 
when simple, local heating and cooling mechanisms operate in the 
media. Their work includes the physics of both classical thermal 
and compressible K-H instabilities. They show that the resultant in- 
stabilities have novel and unexpected characteristics. 


19006 Description of heavy-ion fusion in terms of direct re- 
action theory. Hong, S.W. Thesis (Ph. D.). 101p. Univ. of Texas, 
Austin, TX (US) (1987). Available from University Microfilms, PO 
Box 1764, Ann Arbor, MI 48106, Order No.87-28,573. 

A direct reaction description of the heavy-ion fusion, proposed by 
Udagawa, Kim and Tamura, has been successfully used in calcu- 
lating the fusion cross sections and the spin distributions for a 
number of systems in the energy regions from the sub-barrier to 
the above-barrier region. A fusion potential is introduced in this 
theory and the radius of the fusion potential is treated as an ad- 
justable parameter. The theory is thus a one-parameter theory. The 
results obtained by Udagawa, Kim and Tamura showed that the ra- 
dius parameter ranges from 1.4 to 1.5 fm, which is much larger 
than the radius (1.0 fm) used in other models. A hard evidence is 
shown to demonstrate the necessity of the long-ranged fusion po- 
tential radius in the near-barrier region. In the above-barrier region, 
the use of the energy-dependent optical potential and the energy- 
dependent fusion potential radius is proved to be essential in 
reproducing the measured fusion cross sections. As a further appli- 
cation of the theory, the double folded potential model is utilized to 
provide the real part of the optical potential. The imaginary part of 
the optical potential is determined so that not only the elastic scat- 
tering but also the fusion cross sections can be reproduced. 


19007 +-mode behavior induced by cross-field currents in a 
tokamak. Taylor, R.J. (institute for Plasma and Fusion Research, 
University of California, Los Angeles, California 90024 (USA)); 
Brown, M.L.; Fried, B.D.; Grote, H.; Liberati, J.R.; Morales, G.J.; 
Pribyl, P.; Ono, M. Physical Review Letters (USA), 63(21): 
2365-2368 (20 Nov 1989). DOE Contract FG03-86ER53225;AC02- 
76CH03073. 

A sharp transport barrier, accompanied by a bifurcated poloidal 
rotation and a radial electric field, is formed at the plasma edge by 
driving a radial current across the outer magnetic surfaces of a 
tokamak. A decrease in particle transport is observed for negative 
radial E fields. When the radial current is turned off, the E field and 
the rotation damp on a time scale comparable with the ion-ion colli- 
sion time. 


19008 Diagnostics and modeling of N2O RF glow dis- 
charges. Cleland, T.A. (California Univ., Berkeley, CA (USA). 





70 FUSION ENERGY 


7002 Fusion Power Plant Technology 


Dept. of Chemical Engineering (USA)); Hess, D.W. Journal of the 
Electrochemical Society (USA), 136(10): 3103-3110 (Oct 1989). 
The authors discuss in situ diagnostic measurements and reactor 
modeling used to study N2O radio-frequency (RF) discharges. Gas- 
phase rotational temperatures and N2O and NO concentrations 
were estimated from in situ Fourier transform infrared (FTIR) ab- 
sorption measurements; electron densities were determined using 
a Langmuir probe. Measurements were conducted at 500 mtorr, 
flow rates from 20 to 60 sccm, and discharge powers of 5, 10, and 
20W at 13.56 MHz. The rotational temperatures and electron den- 
sities were used as inputs to a reactor model. The model includes 
reactions among five molecular (N20, NO, No, O2 and NOz) and 
three atomic [N, OPP), O('D)] species. Calculated values of NoO 
and NO concentrations were in good agreement with those derived 
from FTIR data. In addition to providing estimates of the concentra- 
tion of species not detected with FTIR, the modeling permitted 
identification of important reaction mechanisms for the formation 
and destruction of species. Model results reveal No and O2 to be 
the most abundant products of N2O plasma decomposition; NO 
and O(°P) were present at 1 to 7 mole percent (m/o). NOz, O('D), 
and N were present at much lower concentrations 10° to 107 
cm~*, but played an important role in the reactor chemistry. 


19009 Method of measuring plasma densities and tempera- 
tures. Kasdan, A. To North American Phillips Corp., New York, NY. 
USA Patent 4,864,593. 5 Sep 1989. Filed date 24 Nov 1987. USA 
Patent Application 7-125,024. Int. Cl. GO1N 23/04. vp. Available 
from Patent and Trademark Office, Box 9, Washington, DC 20232. 

This patent describes a method of determining the density distri- 
bution of mercury present in a mercury plasma present in an 
operating high-pressure discharge lamp. It comprises scanning a 
desired cross-section of the lamp containing the plasma, while in 
operation, with an X-ray computerizer tomographic scanner (CAT) 
to determine the attenuation of X-ray radiation from the scanner 
along a plurality of lines traversing the cross-section of the plasma; 
generating and recording a series of transmitted intensity values; 
and employing a reconstruction algorithm to obtain a map of den- 
sity values at points within the scan cross-section from the line 
scan values. 
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Refer also to citation(s) 16477, 16613, 16685, 16811, 16812, 
16813, 17046, 17060, 17722, 17804, 18262, 18659, 18928, 18982, 
18984, 18986, 18990, 18991, 18992, 18994, 18996, 19001, 19007, 
19135 


19010 (AECL-9510) Fusion breeder sphere - PAC blanket 
design. Sullivan, J.D.; Palmer, B.J.F. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Nov 
1987. 32p. (CFFTP-G-87024). Order Number DE90613251. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

There is a considerable world-wide effort directed toward the 
production of materials for fusion reactors. Many ceramic fabrica- 
tion groups are working on making lithium ceramics in a variety of 
forms, to be incorporated into the tritium breeding blanket which 
will surround the fusion reactor. Current blanket designs include 
ceramic in either monolithic or packed sphere bed (sphere-pac) 
forms. The major thrust at AECL is the production of lithium 
aluminate spheres to be incorporated in a sphere-pac bed. Con- 
temporary studies on breeder blanket design offer little insight into 
the requirements on the sizes of the spheres. This study examined 
the parameters which determine the properties of pressure drop 
and coolant requirements. It was determined that an optimised 
sphere-pac bed would be composed of two diameters of spheres: 
75 weight % at 3 mm and 25 weight % at 0.3 mm. 


19011 (AECL-9687) Agglomeration techniques for the pro- 
duction of spheres for packed beds. Sullivan, J.D. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Mar 1988. 20p. (CFFTP-G—88002). Order Number 
DE90614103. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 


One attractive fusion-breeder-blanket design features a lithium 
bearing ceramic in the form of spheres packed into a random ar- 
ray. The spheres have diameters of 3 mm and 0.3 mm. This report 
surveys techniques used to produce ceramic spheres on an indus- 
trial scale. The methods examined include tumbling and mixing 
granulation, extrusion, briquetting and pelletizing. It is concluded 
that the required quantities of 0.3 mm diameter spheres can be 
produced by the tumbling agglomeration of a feed powder. The 3 
mm diameter spheres will be made using a process of extrusion, 
chopping and rolling. 


19012 (CFFTP-B-85044) Laser induced release of gases 
from first wall coatings for fusion applications. Davis, J.W. 
(Toronto Univ., ON (Canada). Inst. for Aerospace Studies); Haasz, 
A.A.; Stangeby, P.C. Canadian Fusion Fuels Technology Project, 
Toronto, ON (Canada). Sep 1985. 24p. Order Number 
DE90613252. Available from NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. 

Wall coatings which have been produced for potential use in the 
JET project (Si, TiC, SiC, TiO,, AlO; and MgAl,O, on Inconel 
600) have been exposed to laser radiation pulses (Laser Release 
Analysis) in order to determine (i) the concentration of absorbed or 
adsorbed gases in the near surface region as a function of bakeout 
history, and (ii) the relative trapping behaviour of sub-eV atoms, 
when compared with 50-1000 eV ions. Following normal system 
bakeout at 500 K for 24 hours, the major species reieased were 
found to be Hz and CO, with levels up to approx7x10'® H/cm* and 
approx4x10'® CO/cm*. A similar concentration of argon was found 
for only the TiC coating produced by sputter ion piating. A further 
1-hour heating of the samples at 800-900 K resulted in a reduction 
of hydrogen and CO release levels by about an order of magni- 
tude. After such preparation procedures the samples were exposed 
to sub-eV D° atoms to fluences of approx2x10'® D°/em?, and deu- 
terium retention levels were measured to be of the order of 
10'4-10'® D/cm? for the various coatings. Implications of these re- 
sults for JET’s first-wall tritium inventory are discussed. 14 refs. 


19013 (CFFTP-B-85045) The effect of bulk hydrogen in- 
ventory on the chemical erosion of graphite. Haasz, A.A. 
(Toronto Univ., ON (Canada). Inst. for Aerospace Studies); Au- 
ciello, O.; Stangeby, P.C. Canadian Fusion Fuels Technology 
Project, Toronto, ON (Canada). Sep 1985. 19p. Order Number 
DE90613264. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

Methane formation due to sub-eV H° impact on pyrolytic graphite 
is characterized by an initial transient effect, followed by a steady 
state behaviour. The nature of the transient is strongly affected by 
the pre-exposure history of the sample, viz, sample bakeout tem- 
perature during preparation, preheating of sample before H° 
exposure and previous exposure of sample to H® fluxes. Preheat- 
ing of the sample at ge 2200K for several minutes results in the 
elimination of the transient. By contrast, the steady state CH, pro- 
duction does not appear to be sensitive to previous sample history 
for samples initially baked at ge 1700K. 


19014 (CFFTP-G-86001) Canadian fusion breeder bianket 
program: irradiation facilities at Chalk River. Hastings, |.J. (and 
others); Burton, D.G.; Celli, A. Canadian Fusion Fuels Technology 
Project, Toronto, ON (Canada). Mar 1986. 19p. (CONF-860421-: 
2. international conference on fusion reactor materials (ICFRM-2), 
Chicago, IL (USA), 13-17 Apr 1986; AECL-8954). Order Number 
DE90613253. Available from NTIS (US Sales Only), PC A03/MF 
AO1 - OSTI; INIS. 

The major irradiation facility at Chalk River Nuclear Laboratories 
(CRNL) is the NRU research reactor. Both unvented and vented 
capsule experiments on candidate blanket ceramics can be per- 
formed. In the unvented tests, tritium release data (HT-to-HTO 
ratio, tritium retention) are obtained by post-irradiation heating of 
the breeder ceramic in the presence of a sweep gas. Four tests 
have been completed on Li2O and LiAlO2. Effects of sweep gas 
composition, extraction vessel material and ceramic properties 
have been determined. Two unvented irradiations under the BEAT- 
RIX international breeder exchange program have been completed; 
analysis is underway. The vented tests invoive long-term irradiation 
of candidate blanket materials. CRITIC-l, scheduled for mid-1986 
under BEATRIX, will examine ANL-fabricated Li.O in a six-month 
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irradiation at 700-1200 K, varying sweep gas compositon, with on- 
line HT/HTO measurement. Additionally, accelerator simulation 
techniques are available, using 70 kV and 2.5 MV mass 
separators, a 2.5 MW Van de Graaff accelerator and a tandem ac- 
celerator superconducting cyclotron, the latter allowing irradiation 
with protons, deuterons or helium at 18-20 MeV. 4 refs. 


19015 (CFFTP-G-86047) Safety issues relating to the de- 
sign of fusion power facilities. Stasko, R.R. (Canadian Fusion 
Fuels Technology Project, Toronto, ON (Canada)); Wong, K.Y.; 
Russell, S.B. Ontario Hydro, Toronto, ON (Canada). Jun 1986. 
10p. (CONF-8606428-: 7. annual Canadian Nuclear Society con- 
ference, Toronto (Canada), 8-11 Jun 1986). Order Number 
DE90613250. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

in order to make fusion power a viable future source of energy, it 
will be necessary to ensure that the cost of power for fusion elec- 
tric generation is competitive with advanced fission concepts. In 
addition, fusion power will have to live up to its original promise of 
being a more radiologically benign technology than fission, and be 
able to demonstrate excellent operational safety performance. 
These two requirements are interrelated, since the selection of an 
appropriate safety philosophy early in the design phase could 
greatly reduce or eliminate the capital costs of elaborate safety re- 
lated and protective sytems. This paper will briefly overview a few 
of the key safety issues presently recognized as critical to the ulti- 
mate achievement of licensable, environmentally safe and socially 
acceptable fusion power facilities. 12 refs. 


19016 (CFFTP-G-86051) Torus evacuation and tritium 
handling on NET: Requirements, design approaches and de- 
velopment issues. Dinner, P. (Canadian Fusion Fuels Technology 
Project, Toronto, ON (Canada)); Chazalon, M.; Iseli, M. Canadian 
Fusion Fuels Technology Project, Toronto, ON (Canada). Aug 
1986. 10p. Order Number DE90613265. Available from NTIS (US 
Sales Only), PC A02/MF A01 - OSTI; INIS. 

The use of tritium as a fuel affects the design of many systems, 
as well as requiring several new systems not needed on non DT- 
burning Tokamaks. This paper summarizes: maior tritium process 
interconnections, tritium flows and inventories; primary require- 
ments, preferred design alternatives, and related development 
issues; design philosophy for tritium and primary vacuum systems. 
14 refs. 


19017 (CFFTP-G-87002) Canadian capabilities in fusion 
fuels technology and remote handling. Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada). Oct 1987. 29p. Order 
Number DE90613266. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

This report describes Canadian expertise in fusion fuels technol- 
ogy and remote handling. The Canadian Fusion Fuels Technology 
Project (CFFTP) was established and is funded by the Canadian 
government, the province of Ontario and Ontario Hydro to focus on 
the technology necessary to produce and manage the tritium and 
deuterium fuels to be used in fusion power reactors. Its activities 
are divided amongst three responsibility areas, namely, the devel- 
opment of blanket, first wall, reactor exhaust and fuel processing 
systems, the development of safe and reliable operating proce- 
dures for fusion facilities, and, finally, the application of these 
developments to specific projects such as tritium laboratories. 
CFFTP also hopes to utilize and adapt Canadian developments in 
an international sense, by, for instance, offering training courses to 
the international tritium community. Tritium management expertise 
is widely available in Canada because tritium is a byproduct of the 
routine operation of CANDU reactors. Expertise in remote handling 
is another byproduct of research and development of of CANDU 
facilities. In addition to describing the remote handling technology 
developed in Canada, this report contains a brief description of the 
Canadian tritium laboratories, storage beds and extraction plants 
as well as a discussion of tritium monitors and equipment devel- 
oped in support of the CANDU reactor and fusion programs. 
Appendix A lists Canadian manufacturers of tritium equipment and 
Appendix B describes some of the projects performed by CFFTP 
for offshore clients. 
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19018 (CFFTP-G-87020) The preparation of lithium alumi- 
nate by the hydrolysis of lithium and aluminum alkoxides. 
Turner, C.W.; Clatworthy, B.C.; Gin, A.Y.H. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.; Canadian Fusion Fuels Technology Project, Toronto, ON 
(Canada). Oct 1987. 14p. (CONF-8704230—: Symposium on fabri- 
cation and properties of lithium ceramics, Pittsburgh, PA (USA), 
26-30 Apr 1987; AECL~—9614). Order Number DE90613254. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01 - OSTI; INIS. 

Lithium aluminate was prepared by heating the hydrolysis prod- 
ucts from various combinations of lithium and aluminum alkoxides 
under an atmosphere of nitrogen. The product was beta-LiA102 
when aluminum iso-propoxide was a starting material, whereas 
gamma-LiA1O.2 was the product for preparations starting with alu- 
minum n-butoxide. The results were independent of the choice of 
lithium alkoxide. The hydrolysis of aluminum sec-butoxide with a 
solution of LiOH led to the gamma phase as well. The temperature 
at which the gamma phase developed depended upon the condi- 
tions of the hydrolysis reaction and was observed at a temperature 
as low as 550 degrees Celcius. 


19019 (CTA-IEAv-RP-019/85) Collision-dominated transport 
in non axisymmetric systems. Galvao, R.; Tessarotto, M. Centro 
Tecnico Aeroespacial, Sao Jose dos Campos, SP (Brazil). 2 Oct 
1985. 19p. Order Number DE90613256. Available from NTIS (US 
Sales Only), PC AO3/MF A01 - OSTI; INIS. 

The problem of collisional transport for a non-axisymmetric and 
collision-dominated plasma is considered by assuming the exis- 
tence of a family of closed, nested and slowly time-dependent, 
toroidal magnetic surfaces. Two possible collision-dominated 
regimes are considered which correspond to two physically mean- 
ingtul asymptotic orderings related, respectively, to the existence of 
weak and strong diamagnetic particle drifts. (author). 


19020 (DOE/ER/53223-98, pp. 1-14) Advanced statistics for 
tokamak transport colinearity and tokamak to tokamak varia- 
tion. Riedel, K.S. New York Univ., NY (USA). Courant Inst. of 
Mathematical Sciences. Mar 1989. In Advanced statistics for toka- 
mak transport colinearity and tokamak to tokamak variation. Order 
Number DE89010060. Available ‘rom NTIS, PC AO3/MF A01. 

This paper is an expository introduction to advanced statistics 
and scaling laws and their application to tokamak devices. Topics 
of discussion are as follows: implicit assumptions in the standard 
analysis; advanced regression techniques; specialized tools in 
Statistics and their applications in fusion physics; and improved 
datasets for transport studies. 


19021 (DOE/ER/53223-98, pp. 15-23) Tokamak to tokamak 
variation and colinearity in scaling laws. Riedel, K.S. New York 
Univ., NY (USA). Courant Inst. of Mathematical Sciences. Mar 
1989. In Advanced statistics for tokamak transport colinearity and 
tokamak to tokamak variation. Order Number DE89010060. Avail- 
able from NTIS, PC A03/MF A01. 

The large multiplicity of scaling laws which almost fit the data is 
associated with the near degeneracy of the data covariance matrix. 
The traditional analysis assumes that only discharge to discharge 
variations are important. Using Swamy’s random coefficient model, 
tokamak to tokamak variations are included in the statistical analy- 
sis. 6 refs. 


19022 (DOE/ER/53223-98, pp. 24-29) The Swamy random 
coefficient model with singular covariance matrices. Riedel, 
K.S. New York Univ., NY (USA). Courant Inst. of Mathematical Sci- 
ences. Mar 1989. In Advanced statistics for tokamak transport 
colinearity and tokamak to tokamak variation. Order Number 
DE89010060. Available from NTIS, PC A03/MF A01. 

The Swamy random coefficient model is generalized to the case 
where the covariance matrices for each individual and the disper- 
sion matrix A for the free parameters 6 are singular. 4 refs. 


19023 (GA-A-19889) Negative lon-based neutral injection 
on Dill-D. Stewart, L.D.; Bhadra, D.K.; Colleraine, A.P.; Kim, J. 
General Atomics, San Diego, CA (USA). Jan 1990. 12p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
89ER51114. (CONF-891055-—8: 5. international symposium on the 
production and neutralization of negative ions and beams, Upton, 





NY (USA), 30 Oct - 3 nov 1989). Order Number DE90006298. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

High energy negative ion-based neutral beam injection is a 
strong candidate for heating and non-inductive current drive in 
tokamaks. Many of the questions related to the physics and engj- 
neering of this technique remain unanswered. In this paper, we 
consider the possibility of negative ion-based neutral beam injec- 
tion on DIll-D. We establish the desired parameter space by 
examining physics trades. This is combined with potential design 
constraints and a survey of component technology options to 
establish an injector concept. Injector performance is estimated as- 
suming particular component technologies, and concept flexibility 
with respect to incorporating alternate technologies is described. 9 
refs., 6 figs., 4 tabs. 


19024 (INIS-BR—1783) Resonant helical fields in the TBR 
tokamak. Bender, O.W. Sao Paulo Univ., SP (Brazil). Inst. de 
Fisica. 1986. 66p. (In Portuguese). Order Number DE90613257. 
Available from NTIS (US Sales Only), PC AO4/MF A01 - OSTI; 
INIS. 

The influence of external resonant helical fields (RHF) in the 
tokamak TBR plasma discharges was investigated. These fields 
were created by helical windings wounded on the TBR vessel with 
the same helicity of rational magnetic surfaces, producing resonant 
efects on these surfaces. The characteristics of the MHZ activity 
(amplitude, frequency and poloidal and toroidal wave numbers, 
m=2,3,4 and n=1, respectively) during the plasma discharges were 
modified by eletrical winding currents of the order of 2% of the 
plasma current. These characterisitics were measured for diferent 
discharges safety factors at the limiter (q) between 3 and 4, with 
and without the RHF, with the atenuation of the oscillation ampili- 
tudes and the increasing of their frequencies. The existente of 
expontaneous and induced magnetic islands were investigated. 
The data were compared with results obtained in other tokamaks. 
(author). 


19025 (INIS-mf-11580, pp 4.1) A novel method for achiev- 
ing coherence and maximum efficiency in a high power FEL 
oscillator. Levush, B. (Maryland Univ., College Park, MD (USA). 
Lab. for Plasma Research); Antonsen, T.M. Jr. Israel Academy of 
Sciences and Humanities, Jerusalem (Israel); Ministry of Science 
and Development, Jerusalem (Israel); Weizmann Inst. of Science, 
Rehovoth (israel); Tel Aviv Univ. (Israel); Office of Naval Research, 
Washington, DC (USA). 1988. (CONF-8808146—: 10. international 
free-electron laser conference, Jerusalem (israel), 29 Aug - 2 sep 
1988). In Tenth international free electron laser conference, kibbutz 
Ramat Rachel, Jerusalem, Israel, August 29 - September 2, 1988: 
Program and abstracts. Order Number DE90614773. Available 
from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 
Abstract only. FREE ELECTRON LASERS/efficiency; COHER- 
ENT RADIATION; EFFICIENCY; OSCILLATORS; RESONATORS 


19026 (INIS-mf—11580, pp. 2.1) Near-ideal lasing with a uni 
torm wiggler. Warren, R.W. (Los Alamos National Lab., NM 
(USA)); Feldman, D.W.; Sollid, J.E.; Stein, W.E.; Johnson, W.J.; 
Lumpkin, A.H.; Goldstein, J.C. Israel Academy of Sciences and 
Humanities, Jerusalem (israel); Ministry of Science and Develop- 
ment, Jerusalem (israel); Weizmann Inst. of Science, Rehovoth 
(Israel); Tel Aviv Univ. (israel); Office of Naval Research, Washing- 
ton, DC (USA). 1988. (CONF-8808146—-: 10. international 
free-electron laser conference, Jerusalem (Israel), 29 Aug - 2 sep 
1988). In Tenth international free electron laser conference, kibbutz 
Ramat Rachel, Jerusalem, Israel, August 29 - September 2, 1988: 
Program and abstracts. Order Number DE90614773. Available 
from NTIS (US Sales Only), PC AO7/MF A01 - OSTI; INIS. 
Abstract only. FREE ELECTRON LASERS/tuning; LASER CAVI- 
TIES/tuning; FLUCTUATIONS; TUNING; FREQUENCY CONTROL; 
INSTABILITY; LASER RADIATION; WIGGLER MAGNETS 


19027 (INIS-mf—11580, pp. 14.2) Optical focusing in a free 
electron laser tor internal confinement fusion. Colson, W.B. 
(Berkeley Research Associates, Inc., CA (USA)); Sacks, R.A. Is- 
rael Academy of Sciences and Humanities, Jerusalem (israel); 
Ministry of Science and Development, Jerusalem (israel); Weiz- 
mann Inst. of Science, Rehovoth (israel); Tel Aviv Univ. (Israel); 
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Office of Naval Research, Washington, DC (USA). 1988. (CONF- 
8808146-: 10. international free-electron laser conference, 
Jerusalem (Israel), 29 Aug - 2 sep 1988). In Tenth international 
free electron laser conference, kibbutz Ramat Rachel, Jerusalem, 
Israel, August 29 - September 2, 1988: Program and abstracts. 
Order Number DE90614773. Available from NTIS (US Sales Only), 
PC A07/MF A01 - OSTI; INIS 

Abstract only. FREE ELECTRON LASERS/focusing; BEAM OP- 
TICS; FOCUSING; INERTIAL CONFINEMENT 


19028 (INIS-mf—11580, pp. 13.14) Induction linac based 
free-electron laser amplifier tor fusion applications. Jong, R.A. 
(California Univ., Livermore, CA (USA). Lawrence Livermore 
National Lab.); Stone, R.R. Israel Academy of Sciences and Hu- 
manities, Jerusalem (israel); Ministry of Science and Development, 
Jerusalem (israel); Weizmann Inst. of Science, Rehovoth (israel); 
Tel Aviv Univ. (Israel); Office of Naval Research, Washington, DC 
(USA). 1988. (CONF-8808146-: 10. international free-electron 
laser conference, Jerusalem (Israel), 29 Aug - 2 sep 1988). In 
Tenth international free electron laser conference, kibbutz Ramat 
Rachel, Jerusalem, Israel, August 29 - September 2, 1988: Pro- 
gram and abstracts. Order Number DE90614773. Available from 
NTIS (US Sales Only), PC A07/MF A01 - OSTI; INIS. 

Abstract only. FREE ELECTRON LASERS/microwave amplifiers; 
GHZ RANGE 100-1000; LASER-RADIATION HEATING; LINEAR 
ACCELERATORS; MICROWAVE RADIATION; POWER RANGE 
01-10 MW 


19029 (INIS-mf—11583, pp. 11.7) Theoretical study of the 
muon transfer process. Henis, Z. (Soreq Nuclear Research Cen- 
ter, Yavne (israel). Dept. of Plasma Physics); Eliezer, S.; Baer, M. 
Israel Physical Society, Jerusalem (Israel); Bar-lian Univ., Ramat- 
Gan (\srael). Dept. of Physics. 1989. (CONF-8904310—: 1989 
annual meeting of the Israel Physical Society, Ramat-Gan (Israel), 
17 Apr 1989). In Israel Physical Society 1989 annual meeting: Pro- 
gram and abstracts. Order Number DE90706025. Availabie from 
NTIS (US Sales Only), PC A08/MF A01 - OSTI; INIS. 

Abstract only. MUON REACTIONS/hydrogen isotopes; MUON- 
CATALYZED FUSION; MUONS MINUS; TRANSFER REACTIONS; 
X-RAY LASERS 


19030 (INIS-mf—11583, pp. 4.1) Free electron lasers based 
on electrostatic acelerators. Gover, A. (Tel Aviv Univ. (israel). 
Dept. of Electron Devices). Israel Physical Society, Jerusalem (Is- 
rael); Bar-llan Univ., Ramat-Gan (israel). Dept. of Physics. 1989. 
(CONF-8904310—-: 1989 annual meeting of the Israel Physical So- 
ciety, Ramat-Gan (israel), 17 Apr 1989). In /srae/ Physical Society 
1989 annual meeting: Program and abstracts. Order Number 
DE90706025. Available from NTIS (US Sales Only), PC A08/MF 
AO1 - OSTI; INIS. 

Abstract only. FREE ELECTRON LASERS/mode control; ELEC- 
TROSTATIC ACCELERATORS; FAR INFRARED RADIATION 


19031 (INIS-mf—12504) Canadian fusion fuels technology 
project: Activities report 1985-1986. Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada). 1986. 27p. Order Num- 
ber DE90613267. Available from NTIS (US Sales Only), PC 
A03/MF A01 - OSTI; INIS. 

The Canadian Fusion Fuels Technology Project was launched in 
1982 to coordinate Canada’s provision of fusion fuels technology to 
international fusion power development programs. The project has 
a mandate to extend and adapt existing Canadian tritium technolo- 
gies for use in international fusion power development programs. 
1985-86 represents the fourth year of the first five-year term of the 
Canadian Fusion Fuels Technology Project (CFFTP). This reporting 
period coincides with an increasing trend in global fusion R and D 
to direct more effort towards the management of tritium. This has 
resulted in an increased linking of CFFTP activities and objectives 
with those of facilities abroad. In this way there has been a contin- 
uing achievement resulting from CFFTP efforts to have cooperative 
R and D and service activities with organizations abroad. All of this 
is aided by the cooperative international atmosphere within the 
fusion community. This report summarizes our past year and pro- 
vides some highlights of the upcoming year 1986/87, which is the 
final year of the first five-year phase of the program. AECL (repre- 
senting the Federal Government), the Ministry of Energy 


ERA Vol. 15, No. 7 465 





70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


(representing Ontario) and Ontario Hydro, have given formal indi- 
cation of their intent to continue with a second five-year program. 
Plans for the second phase will continue to emphasize tritium tech- 
nology and remote handling. 


19032 (INIS-SU-137/A, pp. 3-21) Main results of the re- 
searches tor controlled fusion and plasma physics in the 
USSR, July 1987 - July 1988. Velikhov, E.P.; Kartashev, K.B.; 
Ryutov, V.D.; Cheveren, N.S. Gosudarstvenny; Komitet po 
ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). 
Tsentral'nyj Nauchno-lssledovatel’skij Inst. Informatsii i Tekhniko- 
Ehkonomicheskikh Issledovanij po Atomnoj Nauke i Tekhnike. 
1989. (In Russian). In Thermonucilear synthesis: Scientific-technical 
collections. Order Number DE90706027. Availabie from NTIS (US 
Sales Only), PC A04/MF A01 - OSTI; INIS. 

Results of controlled fusion and plasma physics researches in 
the USSR are reviewed. Start-up of TSP tokamak with a strong 
magnetic field and adiabatic compression of a plasma is carried 
out. At Tuman-3 tokamak device plasma icr heating is studied. lon 
heating is studied at PhT-1 tokamak. Investigations in theory of 
plasma confinement and heating in stellarators are given. Also car- 
ried out are experiments on accumulation of high-energy sloshing 
ions in magnetic mirrors. Status of T-15 tokamak design is de- 
scribed. Experiments on KPF-3 plasma focus and PUMA and 
KSPU plasma accelerators are described. Charateristics of plasma 
switches are studied, possibility of using the latters as ion flux 
source is shown. Experiments on acceleration of thin foils at Tarjet- 
2 laser are described. 20 figs. 


19033 (INIS-SU—137/A, pp. 46-52) Quasistationary ther- 
monuclear system on the base of reversed-field-configuration 
with D-°He fuel. Burtsev, V.A.; Bozhokin, S.V.; Dudnikova, G.I; 
Kozhevin, V.M.; Litunovskij, V.N.; Makhan’kov, A.N.; Choban, 
Eh.A. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Tsentral’nyj Nauchno-issledovatel’skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike. 1989. (in Russian). In Thermonuciear synthesis: 
Scientific-technical collections. Order Number DE90706027. Avail- 
able from NTIS (US Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Reactor aspects of thermonuclear system on the base of 
reversed-field configuration with high <beta> value, where transi- 
tion to quasistationary ignition of D-*He mixture is performed by 
periodic injection and confluence of toroids in confinement cham- 
ber, are analyzed. On the basis of analytical study criterion of 
transition to quasistationary (pulse) plasma ignition conditions is 
obtained. The main parameters of D-SHe fuel fusion reactor are 
analysed. Numerical simulation of pulse conditions is carried out. 
Piasma self-heating is shown to be possible when radiation load 
on the first wall is controlled by programming the injected toroid 
magnetic flux. Requirements to composition injected toroids in tran- 
sition from D-T to D-*He fuel during reactor start-up period are 
determined. 13 refs.; 8 figs.; 1 tab. 


19034 (INIS-SU-137/A, pp. 22-27) Study on neutron- 
physical characteristics of blanket with liquid-metal coolant 
and power conversion systems for a hybrid thermonuclear re- 
actor. Zhokhov, K.A.; Koren’, V.M.; Saltykovskij, A.V.; Fedorov, 
L.I.; Fedorovich, E.D. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Tsentral'nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomicheskikh 
Issledovanij po Atomnoj Nauke i Tekhnike. 1989. (in Russian). in 
Thermonuclear synthesis: Scientific-technical collections. Order 
Number DE90706027. Available from NTIS (US Sales Only), PC 
A04/MF A01 - OSTI; INIS. 

Results of neutron-physical calculations of a blanket for a hybrid 
thermonuclear reactor with liquid-metal coolant (pure lithium and 
eutectics) are presented. On their basis a comparative analysis of 
efficiency of blankets with different zone composition at transverse 
stream-lining scheme and use of various type lithium coolants in 
identical blankets is carried out. A reliable excess of sum tritium 
breeding ratio over a unit in the systems under consideration and 
obtaining energy balance are shown. Analysis of thermal efficiency 
of the power plant recommended for the energy conversion circuit 
is carried out. The NPP highest efficiency (netto) is attained during 
the unit operation and simultaneous decrease of initial temperature 
and vapour pressure due to decrease of power consumption by the 


drive of feed pump and the first and the second loop pumps. 7 
refs.; 3 figs. 


19035 (INIS-SU—137/A, pp. 28-31) Study on the dynamics 
of fast particles in a dense gas of thermonuclear reactor injec 
tor. Afanas'ev, P.N.; Svistunov, Yu.A.; Sidorov, V.P.; Udovichenko, 
S.Yu. Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Tsentral’nyj Nauchno-lssledovatel'skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike. 1989. (In Russian). In Thermonuciear synthesis: 
Scientific-technical collections. Order Number DE90706027. Avail- 
able from NTIS (US Sales Only), PC A04/MF A01 - OSTI; INIS. 

For plasma heating up to thermonuclear temperatures neutral 
particle beams are of late most often used in closed tokamak type 
systems. During production of stationary beams of charged and 
then neutral particles a problem of 40-50 m particle transport to 
reactor-tokamak is brought forth. Results of numerical simulation of 
fast ion beam dynamics in ambipolar electrical field of weakly ion- 
ized plasma produced by the beam in a dense gas are presented. 
Criteria of selecting plasma lens optimal parameters (gas composi- 
tion, its density temperature etc.) at which significant effect of 
plasma electrical field on transverse motion of fast charged parti- 
cles is possible are pointed out. A problem of affording the neutral 
atom phase characteristics at the target outlet providing for further 
successful beam transport and its injection to reactor-tokamak is 
solved. 5 refs.; 5 figs. 


19036 (INIS-SU—137/A, pp. 31-35) Choice of design concep- 
tion of divertor plates of the CTi tokamak. Bogin, V.N.; Vasil’ev, 
N.N.; Kats, S.M.; Mariinskij, M.N.; Nedopasov, A.V.; Tokor’, M.Z. 
Gosudarstvenny} Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Tsentral'ny} Nauchno-lssledovatel'skij Inst. 
Informatsii i Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike. 1989. (in Russian). In Thermonuciear synthesis: 
Scientific-technical collections. Order Number DE90706027. Avail- 
able from NTIS (US Sales Only), PC AO4/MF A01 - OSTI; INIS. 

Some problems of choice of physical parameters and design 
conception of the CIT tokamak divertor plates are considered. The 
suggested design conceptions of divertor plates may be considered 
as a possible alternative of thermonuclear reactor divertor plates. A 
decision is made to use a convective cooling of divertor plates un- 
der pressure. On the basis of analysis of thermal, mechanical, 
technological properties of high-temperature steels, copper alloys 
and refractory metal alloys a decision was made to use high- 
temperature chromium-vanadium-zirconium bronze BrKhVTsr_ in 
fabrication of divertor piate. 10 refs.; 6 figs. 


19037 (JAERI-M—89-148) Lower hybrid wave spectrum 
broadness and driven current profile controls by non-unitorm 
phasing of grill launchers. Okano, Kunihiko (Toshiba Corp., 
Kawasaki, Kanagawa (Japan)); Hatayama, Akiyoshi; Sugihara, 
Masayoshi. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Oct 1989. 16p. Order Number DE90749890. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

An effective method to control lower hybrid wave spectra and the 
driven current profiles is proposed. It is shown that non-uniform 
phasing of grill launchers under a simple order allows a wide flexi- 
bility in launching spectrum band without any appreciable 
deterioration in the traveling wave directivity and transmission coef- 
ficient at the grill surface. The lower hybrid wave driven current 
profile near the plasma periphery can be controlled flexibly by this 
spectrum control method. (author). 


19038 (LA-UR-90-72) Development of KrF lasers for fu- 
sion. Figueira, J.F. Los Alamos National Lab., NM (USA). [1989]. 
5p. Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-36. (CONF-891261-7: International conference on 
lasers '89, New Orleans, LA (USA), 3-8 Dec 1989). Order Number 
DE90007830. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Short-pulse, high-intensity excimer lasers are being developed 
for a variety of atomic physics and inertial confinement fusion ap- 
plications. In this paper, we will discuss the status of KrF laser 
technology and its application to ICF. Current progress worldwide 
will be described with emphasis on the Los Alamos program. 6 
refs., 3 figs., 1 tab. 
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19039 (LA-UR-90-200) Absorption experiments on 
electorn-beam pumped rare gases. McCown, A.W.; Rose, E.A.; 
Krohn, B.J.; Hanson, D.E.; Czuchiewski, S.J. Los Alamos National 
Lab., NM (USA). 1989. 9p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-36. (CONF-891261-6: In- 
ternational conference on lasers '89, New Orleans, LA (USA), 3-8 
Dec 1989). Order Number DE90006504. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Absorption experiments have been performed on electron-beam 
pumped rare gases (argon and krypton) as a function of pump 
power using the frequency-doubled output of a tunable dye laser at 
248.4 nm and 257.3 nm. Energy deposition into the gas was varied 
by attenuating the electron beam with one or two stainless steel 
screens and by filling the gas chamber with different rare gas den- 
sities. The results from two energy deposition diagnostics were 
compared, and found to agree within 20%. Kinetics code calcula- 
tions agreed with experimental results when absorption cross 
sections in the code were lowered. 9 refs., 12 figs., 2 tabs. 


19040 (ORNL/FTR-3519) [Fourth international conference 
on fusion reactor materials}: Foreign trip report, November 29, 
1989-December 25, 1989. Bloom, E.E. Oak Ridge National Lab.., 
TN (USA). 24 Jan 1990. 19p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90006142. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This report summarizes the International Conference on Fusion 
Reactor Materials (ICFRM-4) which was held December 4-9, 1989, 
in Kyoto, Japan, as well as the results of several workshops, plan- 
ning meetings, and laboratory visits made by the travelers. The 
ICFRM-4 is the major forum to present and exchange information 
on materials research and development in support of the world’s 
fusion development efforts. About 360 papers were presented by 
the 347 conference attendees. Highlights of the conference are 
presented. A proposal by the United States to host ICFRM-5 was 
accepted by the International Advisory Committee. ORNL will be 
the host laboratory. A meeting of the DOE/JAERI Annex | Steering 
Committee to review the US/Japan Collaborative Testing of First 
Wall and Blanket Structural Materials with Mixed Spectrum Fission 
Reactors was held at JAER! Headquarters on December 1. The 
Japanese emphasized the critical importance of a resumption of 
HFIR operation. Even though the HFIR outage has lasted three 
plus years this program has continued to provide new and impor- 
tant data on materials behavior which has particular relevance to 
ITER. 


19041 


(PPPL-2669) Development of small scale soft x-ray 
lasers: Aspects of data interpretation. Skinner, C.H.; Kim, D.; 
Voorhees, D.; Suckewer, S. Princeton Univ., NJ (USA). Plasma 
Physics Lab. Feb 1990. 24p. Sponsored by U.S. DOE Energy Re- 


search. DOE Contract AC02-76CH03073. Order Number 
DE90006403. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

The widespread application of soft x-ray laser technology is con- 
tingent on the development of small scale soft x-ray lasers that do 
not require large laser facilities. Progress in the development of 
soft x-ray lasers pumped by a Nd laser of energy 6-12J is reported 
below. Some aspects of data interpretation and gain measure- 
ments in such systems are discussed. 11 refs., 11 figs. 


19042 (PPPL-2673) Control of alpha particle transport by 
spatially inhomogeneous ion cyclotron resonance heating. 
Chang, C.S. (New York Univ., NY (USA). Courant Inst. of Mathe- 
matical Sciences); Imre, K.; Weitzner, H.; Colestock, P. Princeton 
Univ., NJ (USA). Plasma Physics Lab. Feb 1990. 20p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-76CH03073. 
Order Number DE90006404. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

Control of the radial alpha particle transport by using lon 
Cyclotron Range of Frequency waves is investigated in a large- 
aspect-ratio tokamak geometry. It is shown that spatially 
inhomogeneous ICRF-wave energy with properly selected frequen- 
cies and wave numbers can induce fast convective transport of 
alpha particles at the speed of order vgipha ~ (Prr/Naeo) pp, where 
Pre is the ICRF-wave power density, nq is the alpha density, € is 
the alpha birth energy, and pp is the poloidal gyroradius of alpha 
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particles at the birth energy. Application to ITER plasmas is studied 
and possible antenna designs to control alpha particle flux are dis- 
cussed. 8 refs., 3 figs. 


19043 (PS+37) The tensile and fatigue properties of type 
1.4914 ferritic steel for fusion reactor applications. Marmy, P. 
(Paul Scherrer Inst. (PSI), Villigen (Switzerland). Labor fuer Materi- 
alwissenschaften (Switzerland); Victoria, M.; Ruan, Y. Paul 
Scherrer Inst. (PSI), Wuerenlingen (Switzerland). Aug 1989. 29p. 
Order Number DE90615433. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

Martensitic steels have received considerable attention as struc- 
tural materials in fusion reactor applications. In present designs, 
fusion reactors are expected to operate in a cyclic mode, thus pro- 
ducing cyclic thermal stresses in the first wall. Due to its thermal 
expansion coefficient and very low swelling rate, 1.4914 martensitic 
steel is a suitable candidate for the first wall with high neutron 
loadings. This paper presents the preirradiation results obtained 
with subsize-specimens designed to be irradiated with a proton 
beam in the PIREX facility at the Paul Scherrer Institute (PSI) of 
Wuerenlingen. Both tensile and low cycle fatigue tests were per- 
formed in vacuum in the region from 300 K to 870 K (720 K in the 
case of fatigue tests). Tensile tests on the subsize specimens (0.33 
mm thick) compared well to those on bulk specimens, showing a 
minimum in ductility at around 620 K. The fatigue tests, performed 
on tubular specimens (3.4 mm external diameter, 0.35 mm wall 
thickness) showed substantial softening setting in at a low number 
of cycles. The initial microstructure observed in transmission mi- 
croscopy consists of fine martensite laths. As cyclic deformation 
proceeds, dislocation cells form, that gradually replace the marten- 
sitic laths. (author) 19 figs., 5 tabs., 16 refs. 


19044 (UCRL-53766) Report of the senior committee on 
environmental, safety, and economic of magnetic fu- 
sion energy. Holdren, J.P.; Berwald, D.H.; Budnitz, R.J.; Crocker, 
J.G.; Delene, J.G.; Endicott, R.D.; Kazimi, M.S.; Krakowski, R.A.; 
Logan, B.G.; Schultz, K.R. Lawrence Livermore National Lab., CA 
(USA). 25 Sep 1989. 345p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-48. Order Number 
DE90006525. Available from NTIS, PC A16/MF A01 - OSTI; GPO 
Dep. 
The Senior Committee on Environmental, Safety, and Economic 
Aspects of Magnetic Fusion Energy (ESECOM) was organized in 
late 1985 to provide an up-to-date assessment of magnetic fusion 
energy’s prospects for meeting this last requirement. This report 
summarized our findings. We have given particular attention to the 
interaction environmental, safety, and economic characteristics in 
fusion-reactor design and to the identification of those directions 
within fusion technology that seem most likely to lead to combina- 
tions of the above characteristics that would make fusion an 
attractive long-term energy source compared to (or in symbiosis 
with) fission and other options. We did not explicitly consider 
inertial-confinement fusion, but, inevitably, some of our findings are 
relevant to the inertial-confinement approach as well as to mag- 
netic confinement. 


19045 (UM-P-—89/41) An attempt to measure cold-fusion ef- 
fects. Thompson, M.N.; Taylor, B.N.; Passool, R.P.; Bates, A.D.; 
McDonald, S.C.; Guggenheimer, S. Melbourne Univ., Parkville 
(Australia). School of Physics. [1989]. 4p. Order Number 
DE90613248. Available from NTIS (US Sales Only), PC A02/MF 
A01 - OSTI; INIS. 

Recent press releases by Fleischmann and Pons at Utah State 
University and Jones et al. at Brigham Young University reported 
nuclear fusion of deuterium. These announcements suggested a 
significant new effect, following electrolysis of heavy water at room 
temperature, using palladium or titanium cathodes. The size of the 
reported reaction rate had powerful implications for future commer- 
cial use of the technique in power production. Attempts have been 
made to repeat the experiments in order to test the results. Two 
different types of experiments, one set involving electrolysis of 
heavy water, and another involving deuterium gas impregnation of 
titanium metal, were undertaken. None of the experiments gave 
any indication of fusion. 
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19046 High frequency instabilities in underdense plasmas 
produced by a 0.35 um laser beam. Figueroa, H.; Joshi, C.; 
Clayton, C.E.; Azechi, H.; Ebrahim, N.A.; Estabrook, K. 18p. Univ. 
of California, Los Angeles, CA (US) ([1990]). DOE Contract W- 
7405-ENG-48. 

Experiments to investigate the scattering and absorption charac- 
teristics of stimulated Raman scattering and two-plasmon decay 
instabilities in underdense plasmas produced by 0.35 micron laser 
radiation are described and compared with computer simulations. 
Raman back and sidescattering below the convective threshold has 
been observed and simulations indicate the instability is driven by 
self-focusing in a preformed plasma. Observations of high energy 
electrons suggest two plasmon decay as the generating mecha- 
nism. Raman backscattering reaches high levels with low density 
plastic targets. 


19047 Proceedings of the 12th symposium on fusion engi- 
neering. 1555p. IEEE Service Center, Piscataway, NJ (1987). 
(CONF-871007-: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

This book contains the proceedings of the 12th Symposium on 
Fusion Engineering. Topics covered include: Engineering features 
of the Alcator C-Mod tokamak; Comparative analysis of the pertor- 
mance of solid breeders; and Divertor and first wall design for 
TIBER-II. 


19048 introduction to plasma engineering. Roth, J.R. (UTK 
Plasma Science Lab., Dept. of Electrical and Computer Engineer- 
ing, Univ. of Tennessee, Knoxville, TN (US)). pp. 160 of 
Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651-: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 1P4. 

The author has begun writing a textbook entitled Introduction to 
Plasma Engineering, which is intended for upper division under- 
graduates or professionals who are entering the field. This paper 
features a detailed topical outline of all 20 chapters of the book. 
The text is organized so that the first five chapters cover plasma 
physics and basic principles; the next 13 chapters cover the most 
important engineering applications of plasmas, in order of increas- 
ing plasma energy/number density; and two final chapters cover 
plasma diagnostics and magnetic coil design. 


19049 Orbit effects on impurity transport in a rotating 
plasma. Wong, K.L. (Plasma Physics Lab., Princeton Univ., 
Princeton, NJ (US)); Cheng, C.Z. pp. 160 of Conference record of 
the 1988 IEEE international conference on plasma science 
(abstracts). IEEE Service Center, Piscataway, NJ (1988). (CONF- 
880651—: IEEE international conference on plasma science, 
Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 2A1. 

In 1985, very high ion temperature plasmas were first produced 
in TFTR with co-injecting neutral beams in low current, low density 
plasmas. This mode of operation is called the energetic ion mode 
in which the plasma rotates at very high speed. It was found that 
heavy impurities injected into these plasmas diffused out very 
quickly. In this paper, the authors calculate the impurity ion orbits 
in a rotating tokamak plasma based on the equation of motion in 
the frame that rotates with the plasma. It is shown that heavy parti- 
cles in a rotating plasma can drift away from magnetic surfaces 
significantly faster. Particle orbits near the surface of a rotating 
tokamak are also analyzed. During impurity injection experiments, 
freshly ionized impurities near the plasma surface are essentially 
stationary in the laboratory frame and they are counter-rotating in 
the plasma frame with co-beam injection. The results are substanti- 
ated by numeral particle simulation. The computer code follows the 
impurity guiding center positions by integrating the equation of mo- 
tion with the second order predictor-corrector method. 


19050 Performance of a 1-s, 1-MA plasma erosion opening 
switch when coupled to an E-beam diode. Commisso, R.J. 
(Naval Research Lab., Washington, DC (USA)); Boller, J.R.; Hin- 
shelwood, D.D.; Kellogg, J.C.; Mosher, D.; Ottinger, P.F.; Weber, 
B.V. pp. 160 of Conference record of the 1988 IEEE international 
conference on plasma science (abstracts). IEEE Service Center, 
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Piscataway, NJ (1988). (CONF-880651-—: IEEE international con- 
ference on plasma science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 3D8. 

The plasma erosion opening switch (PEOS) has been utilized on 
a variety of state-of-the-art pulsed power generators that employ 
conventional, capacitive power conditioning techniques to enhance 
their power delivery capability. In these applications, the PEOS has 
conducted up to several megamperes of current for ~100 ns and 
opened in ~ 10 ns. The utility of the PEOS in slower, inductive 
energy storage applications has been significantly enhanced by ex- 
tending the conduction time to the ~1 us regime at high currents 
(x1 MA). Directly driving a PEOS with either a fast capacitor bank 
or a fused, slower capacitor bank allows a fuller realization of the 
benefits associated with inductive power conditioning techniques. 
In this paper, experiments are described that characterize the inter- 
action of a PEOS, driven by a fused capacitor bank and an 
electron beam diode. Conduction times of ~800 ns with peak cur- 
rents of ~1 MA have been achieved. Control of the conduction 
current is demonstrated by variation of the plasma timing, changing 
the number of plasma sources, and injecting the plasma through 
attenuating screens. Results of these and other PEOS experiments 
are discussed. 


19051 A high neutron output dense plasma focus. Burns, 
E.J.T. (Sandia National Labs. (US)); Falacy, S.M.; Hill, R.A.; 
Thacher, P.D.; Koehler, H.A.; Davis, B. pp. 160 of Conference 
record of the 1988 IEEE international conference on plasma sci- 
ence (abstracts). IEEE Service Center, Piscataway, NJ (1988). 
(CONF-880651—: IEEE international conference on plasma sci- 
ence, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 6P40. 

A 1.4 kJ ultra-clean Mather-type dense plasma focus (DPF) has 
produced 14 MeV neutrons on over 600 consecutive shots with a 
single gas fill consisting of a 50/50 mixture of deuterium-tritium 
(DT) gas at 3.2 Torr. The 14 MeV neutron yields as a function of 
shot number are shown. The DT neutron yields were measured 
with two lead activation detectors located 2.4m and 3.0 degrees 
from the axis of the DPF. The detector calibration is based on 
associated particle techniques. The system calibration was main- 
tained prior to and during the 600 shot sequence with a Ba’ 
radioactive source. The temporal response of the hard x rays and 
14 MeV neutrons was measured by the PMT detectors. A major 
concern with the DPF as a neutron source is its low efficiency. The 
neutron production efficiency for the DPF discussed in this paper is 
2.1 x 10® neutrons/joule of input electrical energy. This number is 
compared with an occluded gas ion source which has a neutron 
production efficiency of 3.5 x 10” neutrons/joule. 


19052 Results from AFWL 230 kJ coaxial plasma gun ex- 
periments. Hall, D.J. (Air Force Weapons Lab., Advanced 
Weapons Office, Plasma Physics Branch, Kirtland AFB, NM (US)); 
Baker, W.L.; Beason, J.D.; Clouse, C.J.; Degnan, J.H.; Dietz, D.; 
Hackett, K.E.; Higgins, P.L.; Holmes, J.L.; Price, D.W. pp. 160 of 
Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651-—: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 6P38. 

A coaxial plasma gun has been operated on the AFWL 0.5 MJ 
capacitor bank. A Marshall valve actuated by an explosive detona- 
tor is used to puif hydrogen gas from a small high pressure 
plenum into the breech of the gun. After a set delay from the ex- 
plosion the capacitor bank is discharged across the electrodes of 
the coaxial gun. The operating mode of the gun can be changed 
by varying the plenum pressure and the firing delay. Over 150 
shots have been fired, varying delay, plenum pressure, and initial 
stored energy. Initial plenum pressures were varied from 250 to 
750 psi, and firing delays ranged from 0.8 msec to 2.2 msec. Ex- 
periments were conducted at 90, 176, and 230 kJ of initial stored 
energy (50, 70, adn 80 kV charge). Rogowski coils were used to 
measure current and magnetic field within the plasma at 25 axial 
locations along the gun. The coils were installed in grooves on the 
inner surface of the outer conductor. Signals from the coils were 
passively integrated. Integrator time constants ranged from 95 to 





114 psec. Time histories of magnetic field profiles are presented. 
These are used to describe the operating mode of the gun. 


19053 Improved pertormance of a plasma filled diode when 
driven by a PEOS. Goyer, J.R. (Physics International Co., San Le- 
andro, CA (US)); Barreto, G.; Sincerny, P.S.; Krishnan, M. pp. 160 
of Conference record of the 1988 IEEE international conference on 
plasma science (abstracts). IEEE Service Center, Piscataway, NJ 
(1988). (CONF-880651-: IEEE international conference on plasma 
science, Seattle, WA (USA), 6-8 Jun 1988). 

Technical Paper 5P26. 

The plasma filled diode (PFD) has been used successfully to 
provide pulse compression and power multiplication for the fast 
Marx bank EYESS at Physics International. It has been found that 
the addition of a plasma erosion opening switch (PEOS) between 
the Marx bank and PFD increases the voltage and power at the 
diode while reducing the FWHM of the power pulse. Typical results 
obtained when using the PFD alone are power pulsewidths of 150 
ns (FWHM) with a peak power of 500 GW at 1.1 MV. When the 
PEOS is included, the power pulsewidth narrows to 90 ns (FWHM) 
and the peak power increases to 550 GW at 1.5 MV. A description 
is given of the Marx bank, diode hardware, and plasma injection 
technique along with a presentation of diagnostic waveforms. 


19054 TFTR carbon-carbon composite RF limiters: Design, 
selection, fabrication, and installation. . Labik, G.W. (Princeton 
Piasma Physics Lab., Princeton Univ., P.O. Box 451, Princeton, NJ 
(USA)); Bialek, J.; Owens, D.K.; Ritter, R.; Ulrickson, M. vp. of Pro- 
ceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). DOE Contract 
AC02-76CH03073. (CONF-871007-: 12. symposium on fusion en- 
gineering, Monterey, CA (USA), 12-16 Oct 1987). 

The introduction of RF Heating into TFTR requires that protection 
be provided for the RF launchers. In TFTR two poloidal limiters will 
provide this protection. These RF limiters are made of carbon- 
carbon composite and use of this material allows the design to be 
substantially different from previous limiters. This paper gives a 
project overview, discusses the engineering design, material selec- 
tion, fabrication, and installation into TFTR. Previous limiters have 
consisted of poco or ATJ graphite tiles mounted on a water cooled 
inconel structure via mechanical fasteners. The carbon-carbon 
composite structural properties and toughness permits a thin shell 
design and passive cooling by thermal radiation. Computer models 
predicted material properties, which vary considerably with fiber 
volume, architecture and fabrication process. Thermal and stress 
analyses, using a toroidal slice of the limiter as a model, were used 
to evaluate carbon-carbon composite material alternatives, and the 
overall design. A global model is used to refine stress results. 


19055 Advanced Toroidal Facility vacuum vessel stress 
analyses. Hammonds, C.J. (Oak Ridge National Lab., P.O. Box Y, 
Oak Ridge, TN (US)); Mayhall. J.A. vp. of Proceedings of the 12th 
symposium on _ fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract AC05-840R21400. (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The complex geometry of the Advanced Toroidal Facility (ATF) 
vacuum vessel required special analysis techniques in investigating 
the structural behavior of the design. The response of a large-scale 
finite element model was found for transportation and operational 
loading. Several computer codes and systems, including the Na- 
tional Magnetic Fusion Energy Computer Center Cray machines, 
were implemented in accomplishing these analyses. The work 
combined complex methods that taxed the limits of both the codes 
and the computer systems involved. Using MSC/NASTRAN cyclic- 
symmetry solutions permitted using only 1/12 of the vessel 
geometry to mathematically analyze the entire vessel. This allowed 
the greater detail and accuracy demanded by the complex geome- 
try of the vessel. Critical buckling-pressure analyses were 
performed with the same model. The development, results, and 
problems encountered in pertorming these analyses are described. 


19056 The design and tabrication of protective plates for 
bay C pumping duct for TFTR. Snook, P.G. (Princeton Plasma 
Physics Lab., Princeton Univ., P.O. Box 451, Princeton, NJ (US)); 
Walton, G.R.; Owens, D.K.; Reilly, T.B. vp. of Proceedings of the 
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12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract ACO2-76CH03073. (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The design and fabrication of vacuum vessel protective plates for 
fusion devices has been centered around large curved inconel 
plates, which imposes problems in manufacturing and installation. 
The primary function of the protective plates is to sustain heat loads 
associated with both shine-through during normal operation and di- 
rect impingement, which may occur under fault conditions. TFTR is 
presently relocating one of the co-injection neutral beam lines to a 
counter-injection position. This necessitates additional shielding in 
bay C. A new approach has been taken to protect bay C pumping 
duct by incorporating a series of stainless steel channels mounted 
directly to the right side of the duct wall. The design and detailing 
was accomplished on PPPL’s CAD system. This paper discusses 
in detail all aspects, from design to installation, of this new system. 


19057 TFTR D-T shielding. Raftopoulos, S. (Princeton Plasma 
Physics Lab., Princeton Univ., P.O. Box 451, Princeton, NJ (US)); 
Heitzenroeder, P. vp. of Proceedings of the 12th symposium on fu- 
sion engineering. IEEE Service Center, Piscataway, NJ (1987). 
DOE Contract AC02-76CH03073. (CONF-871007-: 12. symposium 
on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

TFTR is being prepared for the D-T experimental phase which 
will occur during the first 9 months of 1990. During this period, ap- 
proximately 100 D-T shots will be produced, with 10'® neutrons 
being produced per shot, necessitating additiona! nuclear shielding. 
To meet the shielding design objectives, an additional 30 inches of 
concrete shielding will be added around the TFTR device in the 
form of an igloo. Major ancillary systems, such as the neutral 
beams, diagnostic neutral beam, tritium pellet injector, and pump 
lines will require concrete enclosures around them to minimize the 
effect of the neutrons streaming through the ducts connecting them 
to the TFTR vacuum torus. This paper describes the design objec- 
tives, approach, and current status of the shielding required for the 
TFTR D-T Program. 


19058 Fabrication and installation of the vacuum vessel for 
the Advanced Toroidal Facility. Chipley, K.K. (Martin Marietta 
Energy Systems, inc., P.O. Box Y, Oak Ridge, TN (US)); Frey, 
G.N. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The vacuum vessel for the Advanced Toroidal Facility has been 
completed and installed in the facility. The authors discuss how 
vessel fabrication has involved many unique methods to correct 
unanticipated problems. The primary fabrication concern has been 
to correct for dimensional inconsistency so that the vessel would fit 
into the closely nested helical coil set. The vessel has been in- 
stalled, and the remainder of the facility components are being 
assembied. 


19059 Assessment of vertical motions of DII-D vacuum 
vessel. Reis, E.E. (GA Technologies Inc., P.O. Box 85608, San 
Diego, CA (US)); Anderson, P.M.; Lightner, S.; Luxon, J.L.; Pe- 
terser, P.l. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The authors discuss vertical motions of the Dill-D vacuum vessel 
observed to occur after disruptions of diverted plasmas. The dy- 
namic response of the vessel was measured and recorded by a 
motion detector system. Although the physics involved in the pro- 
duction of the vertical loads is not yet clearly understood, the 
vessel motion correlated with a rapid vertical movement of the 
plasma preceding the current quench which occurred during a dis- 
ruption. The initial motion of the vessel is downward when the 
plasma moves downward during the disruption. Motion of the 
plasma alone without a disruption was not enough to produce sig- 
nificant displacements of the vessel. An analytical model was 
developed to correlate vessel loads and stresses to the vertical 
displacements measured at the of the vessel. A number of dy- 
namic response analyses were performed with the structural model 
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to establish a base loading condition that produces results similar 
to the measured values. 


19060 Bringing the mountain to Mohammed: The relocation 
of Alcator C. . Hibbs, S.M. (Lawrence Livermore National Lab., 
P.O. Box 5511, L-636, Livermore, CA (US)); Bell, H.H.; Bowman, 
F.M.; Hitchin, C.; Jackson, M. vp. of Proceedings of the 12th sym- 
posium on fusion engineering. IEEE Service Center, Piscataway, 
NJ (1987). DOE Contract W-7405-ENG-48. (CONF-871007-: 12. 
symposium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

New free electron laser (FEL) technology at Lawrence Livermore 
National Laboratory (LLNL) promises electron-cyclotron plasma 
heating at power levels, cost efficiency, and tunable frequency 
range far beyond the capabilities of existing technology. LLNL has 
the high-current induction linear accelerators needed to drive such 
an FEL. Thus, the first stage of the Microwave Tokamak Experi- 
ment (MTX), designed to test this new technology, was to bring the 
Alcator-C tokamak across the United States from the Massachu- 
setts Institute of Technology (MIT) to LLNL in California. The 
authors discuss why the tokamak was moved across the country 
and described the move. 


19061 TFTR ICRF computer system. Sichta, P. (Princeton 
Plasma Physics Lab., Princeton Univ., P.O. Box 451, Princeton, NJ 
(US)); Mervine, J. vp. of Proceedings of the 12th symposium on fu- 
sion engineering. IEEE Service Center, Piscataway, NJ (1987). 
DOE Contract ACO2-76CH03073. (CONF-871007—: 12. symposium 
on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 
During 1988, the Tokamak Fusion Test Reactor (TFTR) at the 
Princeton Plasma Physics Laboratory will use 10 megawatts of lon 
Cyclotron Range-of-Frequencies (ICRF) heating as an auxiliary 
plasma heating source. ICRF heating should significantly contribute 
towards TFTR’s goal of attaining the fusion power breakeven point, 
Q=1. The system will consist of four RF generators connected to 
TFTR via a pair of RF transfer switches and 300 feet of 9-inch 
Coaxial transmission line. The transfer switches are used to direct 
the RF output to either dummy loads or the plasma. The RF 
sources are controlled using a myriad of control technologies rang- 
ing from Kirk-keys to an integrated computer system. This paper 
focuses on the computer controls used to support ICRF operation. 
Both the TFTR Central Computer system and a MicroVAX Il are 
used. CAMAC was used to interface with the field equipment while 
the operator interface was implemented using FMS-based menus. 


19062 Computer support for the CIT physics. Sauthoff, N.R. 
(Princeton Plasma Physics Lab., Princeton Univ., P.O. Box 451, 
Princeton, NJ (US)); Stark, W.; Drucker, L.; Fleming, G.; Funk, P.; 
Keller, M.; Randerson, L.; Rauch, W.; Sichta, P. vp. of Proceed- 
ings of the 12th symposium on fusion engineering. IEEE Service 
Center, Piscataway, NJ (1987). DOE Contract AC02-76CH03073. 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

The authors describe how the conceptual design for the physics 
support segment of the Compact Ignition Tokamak (CIT) computer 
system is being based on a network of man-machine workstations, 
data acquisition/control processors, database servers, nodes and 
gateways. The Diagnostic Support Subsystem will consist of net- 
worked workstations and contro/data aquisition processors with 
interfaces to CAMAC, PLC; and probably more modern busses for 
data-intensive front-end processing systems. Distributed database 
support for calibration, configuration, raw and results data will be 
provided. Extensions of existing fusion device functionalities and 
performance requirements, based on interaction with the CIT diag- 
nostics engineering team and projections and criteria for design 
selection. Interfaces to the real-time plasma control, hardwired in- 
terlock, graphics/hardcopy, and timing systems are included. 


19063 CIT diagnostic computer interface studies. Rauch, W. 
(Princeton Plasma Physics Lab., Princeton Univ., P.O. Box 451, 
Princeton, NJ (US)); Hayes, S.; Lowrance, J.; Oliaro, G.; Sauthoff, 
N.; Sichta, P.; Stark, W. vp. of Proceedings of the 12th symposium 
on fusion engineering. IEEE Service Center, Piscataway, NJ 
(1987). DOE Contract AC02-76CH03073. (CONF-871007-: 12. 
symposium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 
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This paper presents the on-going work performed in proposing 
instrumentation equipment and communications networks for the 
Diagnostic Data Acquisition and Diagnostic Instrumentation and 
Control System for the Compact Ignition Torus (CIT), which will be- 
gin operation in 1993. Consideration is given to the system criteria 
and requirements and their influence on the appropriate application 
of instrumentation and communication technologies to the system. 
This paper concentrates on the investigation of the bus communi- 
cation technologies as they apply to the CIT data acquisition 
system. It compares CAMAC, VME, and FASTBUS as standards 
for data acquisition. The paper describes the connectivity between 
VAX equipment and CAMAC and VME instrumentation systems. 
Instrumentation and communication functionality and performance 
levels are presented as factors important to the overall data acqui- 
sition system performance. 


19064 The evolution of the TFTR master clock system. Mon- 
tague, J. (Princeton Plasma Physics Lab., Princeton Univ., P.O. 
Box 451, Princeton, NJ (US)); Lagin, L.; McEnerney, J.; Mueller, 
D.; O’Connor, T.; Rauch, W.; Segers, R.C.; Skelly, G.; Stark, W.; 
Terpstra, T. vp. of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). DOE 
Contract ACO02-76CH03073. (CONF-871007-: 12. symposium on 
fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

This paper describes the evolution of the Tokamak Fusion Test 
Reactor (TFTR) real time clock system. The system provides the 
event times necessary to establish a basic TFTR operation cycle 
including the firing of the neutral beams into the plasma. The sys- 
tem has evolved from a simple timing sequence to a timing system 
with multiple dependencies and displays. The system was built us- 
ing hardwired logic and each new requirement has required a 
redesign and rewiring. The most recent design change will incorpo- 
rate updating the system to be easier to modify as future 
requirements occur. 


19065 TFTR contro! system applications: An overview. . 
McEnerney, J. (Princeton Plasma Physics Lab., Princeton Univ., 
P.O. Box 451, Princeton, NJ (USA)); Arnold, N.; Chu, J.; Davis, S.; 
Dong, J.; Drucker, L.; Feng, H.; Hirsch, J.; Kolinchak, G.; Lagin, L. 
vp. of Proceedings of the 12th symposium on fusion engineering. 
IEEE Service Center, Piscataway, NJ (1987). DOE Contract 
AC02-76CH03073. (CONF-871007—: 12. symposium on fusion en- 
gineering, Monterey, CA (USA), 12-16 Oct 1987). 

The authors describe three different system categories which 
can be identified for remote operation of TFTR. An individual sys- 
tem can fall into more than one of these three categories. The 
systems are: facility contro! and monitoring, continuous monitoring 
and trending, and plasma control. These systems have special re- 
quirements such as reference waveform real-time processing with 
a one millisecond response, shot-synchronized acquisition, cycle 
control and overall coordination of data elements and control set- 
points. These special requirements are discussed. 


19066 The PBX-M machine control system. Mathe, P. 
(Princeton Plasma Physics Lab., Princeton Univ., P.O. Box 451, 
Princeton, NJ (US)); Mika, R.; Oliaro, G.; Persons, R.; Sereni, T. 
vp. of Proceedings of the 12th symposium on fusion engineering. 
IEEE Service Center, Piscataway, NJ (1987). DOE Contract 
AC02-76CH03073. (CONF-871007-: 12. symposium on fusion en- 
gineering, Monterey, CA (USA), 12-16 Oct 1987). 

The PBX-M experiment, whose goal is the attainment of high 
beta values, has begun operation in May, 1987 with a new 
Programmable Logic Controller (PLC) system and man/machine in- 
terface. The system, described in this paper, consists of 4 PLC’s 
and associated remote bases, four intelligent control panel assem- 
blies, one color CRT station which can support over fifty mimic and 
alarm pages, a local area network communication link, and a mul- 
tidrop communication highway. 


19067 


The TFTR Disruption Trigger System. LoCasale, V.A. 
(Princeton Plasma Physics Lab., Princeton Univ., P.O. Box 451, 
Princeton, NJ (US)); Arnold, N. vp. of Proceedings of the 12th 


symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract AC02-76CH03073. (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 





The Disruption Trigger System (DTS) is presented in this paper. It 
synchronizes the realtime triggering and data acquisition of certain 
diagnostics with high time resolution. These diagnostics typically 
collect data for 40 to 80 milliseconds during a plasma discharge of 
4 to 6 seconds. Although it was originally planned to use the sys- 
tem to study uncontrolled plasma disruptions, any trigger source 
may be used. This system is CAMAC based and allows up to nine 
independent trigger sources. These trigger sources can be both 
CAMAC modules and signals generated from diagnostic hardware. 
As many diagnostics as desired may receive the selected triggers. 


19068 Power-diode thermal protection calculator. Lawson, 
J.E. (Princeton Plasma Physics Lab., Princeton Univ., P.O. Box 
451, Princeton, NJ (US)); Neumeyer, C.; Persing, R. vp of Pro- 
ceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). DOE Contract 
AC02-76CH03073. (CONF-871007—: 12. symposium on fusion en- 
gineering, Monterey, CA (USA), 12-16 Oct 1987). 

A microprocessor based system has been developed to protect 
the power diode assemblies (PDAs) used on TFTR. Excessive 
thermal stresses on the PDAs will greatly reduce the number of 
pulses that the diodes can be expected to survive. To provide for 
the longest possible operation of the PDAs, a method of calculat- 
ing the junction temperature had to be developed. It is described in 
this paper. 


19069 SGLIB: A library for scientific graphing. . Thompson, 
M. (Princeton Plasma Physics Lab., Princeton Univ., P.O. Box 451, 
Princeton, NJ (US)); Murphy, J.; Frank, K. vp. of Proceedings of 
the 12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract AC02-76CH03073. (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The Scientific Graphics Library (SGLIB) is the most commonly 
used graphics library at the Princeton Plasma Physics Laboratory 
(PPPL). It is derived from the PLOT-10/Advanced Graphing library 
purchased from Tektronix, Inc, for the 40xx class of terminals. 
SGLIB is available on the PPPL VAX cluster, the microVAXes, and 
the Gould/SEL system. This paper describes the version used on 
the VAXes, including the microVAXes. 


19070 TFTR data: File structure, distribution, archival, and 
retrieval. . Randerson, L. (Plasma Physics Lab., Princeton Univ., 
P.O. Box 451, Princeton, NJ (USA)); Chu, J.; Ludescher, C.; Mals- 
bury, J.; Stark, W. vp. of Proceedings of the 12th symposium on 
fusion engineering. IEEE Service Center, Piscataway, NJ (1987). 
(CONF-871007—: 12. symposium on fusion engineering, Monterey, 
CA (USA), 12-16 Oct 1987). 

The TFTR data management system acquires data for real-time 
use, for data reduction, and for analysis. During a run day, over two 
gigabytes of data are acquired. A tree-based data structure usable 
both in computer memory and in disk files and allowing concurrent 
update and access has been developed for this data. Data are cre- 
ated on an on-line system for real-time use, copied to an off-line 
system for reduction and analysis, and archived and retrieved for 
later usage. The tree-based data file/memory structure is de- 
scribed. The data movement, file skimming, and data compression 
policies maximize the amount of wanted data available. The incor- 
poration of retrieval requests with task activation schedules and file 
skimming makes for efficient use of available magnetic disks. 


19071 Automating TFTR operational records. Maisbury, J.A. 
(Princeton Plasma Physics Lab., Princeton Univ., P.O. Box 451, 
Princeton, NJ (USA)); Vannoy, C. vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract AC02-76CH03073. (CONF- 
871007—: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The TFTR Quality Assurance Plan, PH-M-452, requires that logs 
be maintained on the operations of the TFTR device and its major 
subsystems. These logs are used to identify causes of TFTR 
downtime and to provide the basis for maintenance, the prevention 
of recurring discrepancies, and the redesign of subsystems which 
contribute to unacceptable downtimes. This paper describes the 
approach, the benefits, the limitations and the planned future of the 
automation of TFTR Operational Records. 
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19072 The CIT management approach. Machalek, M.D. 
(Princeton Plasma Physics Lab., Princeton Univ., P.O. Box 451, 
Princeton, NJ (US)); Schmidt, J.A.; Simon, E.D.; Bushnell, C.W.; 
Ignat, D.W. VP of Proceedings of the 12th symposium on fusion 
engineering. IEEE Service Center, Piscataway, NJ (1987). DOE 
Contract ACO2-76CH03073. (CONF-871007-: 12. symposium on 
fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The Compact Ignition Tokamak (CIT), planned to be the world’s 
first ignited fusion device, is the first U.S. fusion research project to 
be nationwide in scope. Although CIT will be sited at and managed 
from the Princeton Plasma Physics Laboratory (PPPL), major sub- 
system and management responsibilities for the Project have been 
assigned to fusion facilities across the country and to industry. The 
way in which these assignments have been made are detailed by 
the authors. 


19073 Ex-vessel remote maintenance for the Compact ignk+ 
tion Tokamak. Spampinato, P.T. (Oak Ridge National Lab., P.O. 
Box X, Oak Ridge, TN (US)); Macdonald, D. vp. of Proceedings of 
the 12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract AC05-840R21400. (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The authors discuss how the use of deuterium-tritium (D-T) fuel 
for operation of the Compact Ignition Tokamak (CIT) requires the 
use of remote handling technology to carry out maintenance opera- 
tions on the machine. These operations consist in removing and 
repairing such components as diagnostic modules by using re- 
motely operated maintenance equipment. The major equipment 
being developed for maintenance external to the plasma chamber 
includes a bridge-mounted manipulator system for test cell opera- 
tion, decontamination (decon) equipment, hot cell equipment, and 
solid-radiation-waste-handling equipment. 


19074 Comparative analysis of next-generation INTOR-like 
designs. Flanagan, C.A. (Fusion Engineering Design Center/Oak 
Ridge National Lab., P.O. Box Y, Oak Ridge, TN (US)); Galambos, 
J.D.; Peng, Y.K.M. vp. of Proceedings of the 12th symposium on 
fusion engineering. IEEE Service Center, Piscataway, NJ (1987). 
DOE Contract AC05-840R21400. (CONF-871007—: 12. sympo- 
sium on fusion engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The authors present an analytical comparison of five INTOR-like 
designs completed as part of the INTOR Workshop effort. The five 
designs include INTOR, NET, FER, TIBER, and OTR. The purpose 
of the study was to provide a quantitative information base to de- 
termine the specific impact of how different choices affect a design. 
Calculations were performed to demonstrate the ability to bench- 
mark the designs, to examine sensitivities to various design 
choices, and to examine relative capital costs. 


19075 Control of activated air and nitrogen coolant for the 
Compact ignition Tokamak. Fleming, R.B. (Princeton Plasma 
Physics Lab., Princeton Univ., P.O. Box 451, Princeton, NJ (US)); 
Stencel, J.R.; Selcow, E.C.; Lyon, R.E. vp. of Proceedings of the 
12th symposium on fusion engineering. IEEE Service Center, 
Piscataway, NJ (1987). DOE Contract AC02-76CH03073. (CONF- 
871007-: 12. symposium on fusion engineering, Monterey, CA 
(USA), 12-16 Oct 1987). 

The Compact Ignition Tokamak, a high-field device that is being 
designed for installation at the Princeton Plasma Physics Labora- 
tory, is expected to demonstrate fusion reactions with 
deuterium-tritium fuel. Liquid nitrogen will cool the copper toroidal 
and poloidal field coils to less than 100 degrees K and structural 
supports will be contained in a thermally insulated cryostat. Be- 
cause of the high neutron flux that will be developed during each 
full-power pulse, the test cell air will become activated. The princi- 
pal isotopes of concern are argon-41, nitrogen-13, and nitrogen-16. 
Because of its activity and concentration, nitrogen-13 is by far the 
greatest problem for normal operational releases; immediate re- 
lease to the atmosphere is not possible without exceeding limits for 
public exposure. Fortunately, its short half life (10 minutes) makes 
it possible to hold up the nitrogen-13 in a long pipe, buried under- 
ground for shielding, where the radioactivity will decay before 
release. Activation of nitrogen coolant in the cryostat is a similar 
problem, but the solution is different. For reasons explained in the 
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paper, activated nitrogen must be evacuated from the cryostat by 
means of a vacuum pump, and help up in a second delay pipe. 


19076 Ra: a high efficiency, D-*He, tandem mirror fusion 
reactor. Santarius, J.F. (Fusion Technology institute, Univ. of 
Wisconsin-Madison, 1500 Johnson Drive, Madison, Wi (US)); At- 
taya, H.; Corradini, M.L.; El-Guebaly, L.A.; Emmert, G.A.; Kulcinski, 
G.L.; Larsen, E.M.; Maynard, C.W.; Musicki, Z.; Sawan, M.E. vp. of 
Proceedings of the 12th symposium on fusion engineering. IEEE 
Service Center, Piscataway, NJ (1987). (CONF-871007—: 12. sym- 
posium on fusion engineering, Monterey, CA (USA), 12-16 Oct 
1987). 

The Ra tandem mirror fusion reactor concept is presented. It 
features inherent safety, high net plant efficiency, low cost of elec- 
tricity, low radioactive waste generation, low activation, highly 
efficient direct conversion, thin radiation shields, and axisymmetric 
magnets. The safety and environmental features are achieved 
through the use of D/He-3 fuel, while the high efficiency derives 
from a new operating mode. ICRF stabilization allows an axisym- 
metric magnet set. 


19077 Results of tritium experiments on ceramic electroly- 
sis cells and palladium diffusers for application to fusion 
reactor tuel cleanup systems. Carlson, R.V. (Tritium Science and 
Technology Group, Materials Science and Technology Div., Los 
Alamos National Lab., Los Alamos, NM (USA)); Binning, K.E.; Kon- 
ishi, S.; Yoshida, H.; Naruse, Y. vp. of Proceedings of the 12th 
symposium on fusion engineering. IEEE Service Center, Piscat- 
away, NJ (1987). (CONF-871007-: 12. symposium on fusion 
engineering, Monterey, CA (USA), 12-16 Oct 1987). 

The authors present results of tritium tests at the Tritium Sys- 
tems Test Assembly which have demonstrated that ceramic 
electrolysis cells and palladium alloy diffusers developed in Japan 
are possible components for a fusion reactor fuel cleanup system. 
Both components have been successfully operated with tritium for 
over a year. A failure of the first electrolysis cell was most likely 
the result of an overvoltage on the ceramic. A simple circuit was 
developed to eliminate this mode of failure. The palladium diffuser 
tubes exhibited some degradation of mechanical properties as a 
result of the build up of helium from the tritium decay, after 450 
days of operation with tritium, however the effects were not signifi- 
cant enough to affect the performance. New models of the diffuser 
and electrolysis cell, providing higher flow rates and a more tritium 
compatible designs are currently being tested with tritium. 


19078 Characterization of the atmospheric dispersion of ra- 
dioactive effluents at the TFTR/CIT site. Ku, L.P. (Princeton 
Plasma Physics Lab., Princeton, NJ (US)); Liew, S.L.; Kolibal, J.G. 
vp. of Proceedings of the 12th symposium on fusion engineering. 
IEEE Service Center, Piscataway, NJ (1987). DOE Contract 
AC02-76CH03073. (CONF-871007—: 12. symposium on fusion en- 
gineering, Monterey, CA (USA), 12-16 Oct 1987). 

The meteorological data collected at TFTR and CIT are reviewed 
and the characteristics of the radioactive effluent dispersion dis- 
cussed. The results show that the turbulent diffusion-typing 
scheme, the assumption of release condition, and the time of re- 
lease all have significant effects on the dispersion of a plume, 
hence the dose estimates at downwind distances. 


19079 Conversion of low-concentration tritium gas to tritl 
ated water. Noguchi, H. (Japan Atomic Energy Research institute, 
Dept. of Health Physics, Tokai-mura Naka-gun, Ibaraki-ken, 319-11 
(JP)); Easterly, C.E.; Bennett, M.R. Fusion Technology (USA), 
16(2): 137-142 (Sep 1989). 

The authors describe the conversion reaction of tritium gas (T2) 
to tritiated water studies experimentally at initial tritium concentra- 
tions between 9.6 x 10-% and 48 GBq . m-® (2.6 x 10-* and 1.3 
Ci . m~*) in air. Effects of water vapor and catalysts on the con- 
version reaction were also examined. Stainless steel, copper, 
paint, and platinum black were used as potential catalytic surfaces. 
First-order rate constants for the reaction in air are found to be in- 
dependent of initial trum concentration, and there is no effect from 
water vapor on the reaction. The conversion is insensitive to the 
presence or absence of stainless steel and copper. 


472 ERA Vol. 15, No. 7 


19080 Inductive current drive of pinch plasmas. Dolan, T.J. 
(Phillips Research Center, Bartlesville, OK (US)). Fusion Technol- 
ogy (USA), 16(2): 149-156 (Sep 1989). 

The one-dimensional equilibrium code BPROF is used to calcu- 
late the plasma inductance as a function of beta and pinch 
parameter 6, and the results are represented by an algorithm. The 
attainable poloidal flux is calculated for a variety of cases, using 
the CCOIL code, to derive simple algorithms representing the 
ohmic heating (OH) and equilibrium field (EF) fluxes in terms of 
dimensionless parameters. Assuming a temperature scaling rela- 
tionship with plasma current and size, the loop voltage equation is 
integrated to find the flux consumed versus the pulse length. This 
plasmas equation is combined with the flux and inductance algo- 
rithms to estimate the attainable plasma pulse length, in terms of 
the peak magnetic field at the coil and the plasma and coil dimen- 
sions. The attainable pulse length depends mainly on the major 
radius. With R = 4 m, a/R = 0.12, and | = 10 MA, a pulse length of 
— 15 s is predicted. 


19081 Thermally stable operation of engineering test reac- 
tor tokamaks. Ho, S.K. (Lawrence Livermore National Lab., CA 
(USA)); Fenstermacher, M.E. Fusion Technology (USA), 16(2): 
185-196 (Sep 1989). DOE Contract W-7405-ENG-48. 

It is desirable for the plasma operating points of future Engineer- 
ing Test Reactor (ETR) tokamaks to be in parameter regimes that 
are inherently stable to thermal fluctuations; in other words, ther- 
mal equilibrium is maintained by properties of the power balance 
terms themselves without an active burn control system. Method- 
ologies are presented for calculating thermally stable operating 
points and scenarios to achieve these conditions. Results are given 
for an ETR tokamak with major radius Ro = 5.8 m in both the igni- 
tion and current-drive modes. Burn dynamics simulations and 
discussion of critical issues are also presented. The analyses are 
general and should be applicable to a wide variety of deuterium- 
tritium burning tokamaks. 


19082 Environmental effects of fusion power plants part Ill: 
Potential radiological impact of environmental releases. . East- 
erly, C.E. (Oak Ridge National Lab., TN (USA)); Hill, G.S.; Cannon, 
J.B. Fusion Technology (USA), 16(2): 125-136 (Sep 1989). 

The authors discuss releases of tritium and activation products 
from a reference fusion reactor under normal operating conditions 
evaluated for the radiation doses to local and global populations. 
Maximum annual total body dose commitment from all sources of 
effluents to an individual at the plant boundary is 0.5 mrems. The 
annual total body dose commitment from all effluents to the popu- 
lation of 1 million persons living within 80 km of the plant is 7 
person-rems. These exposures are small fractions of the doses re- 
sulting from existing background radiation. Global doses due to 
tritium and '*C releases from the reference fusion reactor are small 
fractions of doses resulting from naturally occurring tritium and '4C. 


19083 Alphe-particle losses in compact torsatron reactors. 
Painter, S.L. (Oak Ridge National Lab., TN (USA)); Lyon, J.F. Fu- 
sion Technology (USA), 16(2): 157-171 (Sep 1989). DOE Contract 
AC05-840R21400. 

Loss of alpha particles from compact torsatron reactors with M = 
6, 9, and 12, where M is the number of field periods, is studied. 
The direct loss is a relatively weak function of radius and energy 
and varies from ~ 33% for M = 6 to ~ 18% for M = 12. Loss of al- 
pha particles through scattering into the loss region is calculated 
using the Fokker-Planck equation and is found to contribute an ad- 
ditional alpha-particle energy loss of ~ 15%. The consequences of 
these relatively large losses for torsatron reactor design are dis- 
cussed. A figure of merit that characterizes the orbit confinement 
for a magnetic configuration is deduced and used to show how the 
direct alpha-particle losses might be reduced. 


19084 Preliminary experimental study on cold fusion using 
deuterium gas and deuterium plasma in the presence of palla- 
dium. Gu, A.G. (Mississippi State Univ., Mississippi State, MS 
(USA)); Teng, R.K.F.; Miller, M.S.; Sprouse, W.J. Fusion Technol 
ogy (USA), 16(2): 248-250 (Sep 1989). 

The authors describe a series of experiments using deuterium 
gas and deuterium plasma in the presence of palladium designed 
to observe the possibility of cold fusion. Two kinds of preliminary 
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experiments were recently performed. One involved the diffusion of 
deuterium gas into paladium. The gas was cooled by liquid nitro- 
gen, and then the temperature was ported to rise to room 
temperature, going from near -34 to 19°C (-30 to 67°F) in 75 min. 
A spherical lithium neutron detector, 21 cm from the palladium 
gave an audible indication of neutron levels approximately equal 
to, but above, background. A second experiment used a deuterium 
ion beam (1 keV) that bombarded a palladium target. 


19085 On the possibility of a nuclear mass-energy reso- 
nance in D + D reactions at low energy. McNally, J.R. Jr. 
(Fusion Energy Consultant, Oak Ridge, TN (US)). Fusion Technol- 
ogy (USA), 16(2): 237-239 (Sep 1989). 

In this paper, the possibility of a nuclear mass-energy resonance 
is offered to explain recent cold fusion results. 


19086  Virtual-state internal nuciear fusion in metal lattices. 
Bussard, R.W. (Pacific-Sierra Research Corp., Arlington, VA (US)). 
Fusion Technology (USA), 16(2): 231-236 (Sep 1989). 

A model of deuterium-deuterium (D-D) fusion in metal lattices is 
presented based on two phenomena: reactions between virtual- 
state pairs of deuterons bound by electrons of high effective mass 
m and deuterium energy upscattering by fast ions from fusion or 
tritium reactions with virtual-state nuclear structure groups in palla- 
dium nuclei. Since m is a decreasing function of deuterium ion bulk 
density no the exponential barrier tunneling factor decreases 
rapidly with m. As a result, the fusion rate reaches a maximum at a 
loading density above zero but less than saturation. This can ex- 
plain observations of transient neutron output from the (*He,n) 
branch, of D-D fusion. 


19087 Thermal energy conversion systems overview for fu- 
sion reactors. Dabiri, A.E. (Science Applications International 
Corp.. San Diego, CA (US)). Fusion Technology (USA), 16(2): 
211-224 (Sep 1989). 

The author describes various thermal energy conversion systems 
reviewed in order to select an efficient power cycle that is compati- 
ble with fusion reactor requirements. The most suitable power 
cycles were selected for a toroidal confinement system with 
deuterium-tritium and deuterium-deuterium fuel cycles and for a 
tandem mirror reactor (TMR) with a D-5He fuel cycle. The steam 
cycle was found to be most suitable for the reversed-field pinch 
and tokamak reactors, whereas a combination of a direct energy 
conversion system and a steam cycle was found to be most suit- 
able for a D-*He TMR. It is anticipated that the energy conversion 
systems of all fusion reactors fall under these two categories. 
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Refer also to citation(s) 16598, 16763, 16841, 18707, 19146 


19088 (AECL-8553) Progress report Health Sciences Divi- 
sion - 1984 January 1 to June 30. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Sep 1984. 
123p. (PR-HS—17). Order Number DE90615181. Available from 
NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

This progress report contains a topical summary of major re- 
search in the Health Sciences Division. Separate reports are 
included for each of the following branches: Health Physics, Envi- 
ronmental Research, Radiation Biology, Biomedical Research and 
Medical. Some of the main areas of interest discussed are re- 
search goals, radiation levels, biological end points, assessment of 
carcinogenic and genetic hazards, research on radiation effects. 
Practical applications of research are highlighted. 


19089 (AECL-8647) Progress report Health Sciences Divi- 
sion - 1984 July 01 to December 31. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Feb 
1985. 116p. (PR-HS—18). Order Number DE90615182. Available 
from NTIS (US Sales Only), PC AO6/MF A01 - OSTI; INIS. 

This progress report contains a topical summary of major re- 
search in the Health Sciences Division. Separate reports are 


included for each of the following branches: Health Physics, Envi- 
ronmental Research, Radiation Biology, Biomedical Research and 
Medical. Some of the main areas of interest discussed are health 
and safety aspects of tritium. This includes instrumentation, envi- 
ronmental studies, metabolism, dosimetry and health effects. 


19090 (AECL-9102) Progress report - Health Sciences Di- 
vision - 1985 July 01 -December 31. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Feb 
1986. 100p. (PR-HS—20). Order Number DE90615183. Available 
from NTIS (US Sales Only), PC A05/MF A01 - OSTI; INIS. 

This progress report contains a topical summary of major 
research in the Health Sciences Division. Separate reports are in- 
cluded for each of the following branches: Dosimetric Research, 
Environmental Research, Radiation Biology, and Medical. Some of 
the aspects discussed include measurement and application of 
environmental isotopes, dosimetry and employee monitoring, envi- 
ronmental processes of radioisotope transport, the effects of 
ionizing radiation on living cells (cancer, hyperthermia, DNA, etc.), 
and statistics of hospital procedures. 


19091 (AECL-9352) Progress report - Physics and Health 
Sciences - Health Sciences Section - 1986 July 01 - December 
31. Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs. Feb 1987. 121p. (PR-PHS-HS—2). Order 
Number DE90615184. Available from NTIS (US Sales Only), PC 
AO6/MF A01 - OSTI; INIS. 

This progress report contains a summary of major research in 
the Health Sciences Division. Separate chapters are included for 
each of the following branches: Dosimetric Research, Environmen- 
tal Research, Radiation Biology, and Medical Biophysics. Some of 
the aspects discussed include measurement and application of en- 
vironmental isotopes, environmental processes of radioisotope 
transport (e.g. atmospheric, ground water), dosimetry and em- 
ployee monitoring, the effects of ionizing radiation on living cells 
(cancer, hyperthermia, DNA, etc.). 


19092 (AECL—9509) Developing new products from Cane- 
dian nuclear technology. Hatcher, S.R.; Lyon, R.B. Atomic 
Energy of Canada Ltd., Ottawa, ON (Canada). Jun 1987. 12p. Or- 
der Number DE90615167. Available from NTIS (US Sales Only), 
PC A03/MF A01 - OSTI; INIS. 

By 1990, the Federal Government will have reduced its support 
for Atomic Energy of Canada Limited’s nuclear R and D from the 
1985 level of $200 million, to $100 million (1985 dollars). To meet 
the need for a broadened funding base, AECL Research Company 
has been restructured to become more responsive to our sponsors 
and customers. Although supporting the CANDU nuclear power 
program remains by far our largest R and D activity, we have put 
in place a comprehensive process for generating new business 
and commerciai activities. Examples of such business opportunities 
are presented in the paper. 


19093 (DOE/CE/64859-T1-Pt.1) Demonstration project in 
Energy Management Programs: Final report, Part 1. Cataudelia 
Associates, Inc., Warwick, RI (USA). May 1989. 59p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Con- 
tract FGO1-85CE64859. (CAI-85-128-Pt.1). Order Number 
DE90006898. Available from NTIS, PC A04/MF A01 - OSTI. 

The Energy Management Pian of the campuses developed un- 
der this project showed that there were a number of low-cost 
Energy Conservation Opportunities (ECO’s) with a payback of un- 
der one year, (Short term Opportunities, STO). There were also 
other ECO’s identified that had paybacks of more than one year. 
By combining these ECO’s into one contract with the ESCO and 
paying for the costs of the ECO’s by the savings resulting in the 
reduced energy bills, the University enhanced it’s ability to carry 
out its mission of providing higher educational opportunities without 
spending money on non-educational activities. The low cost pro- 
jects “subsidize” or provide leverage for the capital intensive, 
longer payback projects, to make an overall package that lends it- 
self to innovative financing. JC Smith's contract also guarantees 
that the annual energy levels will not be increased. 


19094 (DOE/MA-365-Vol.2) DOE [Department of Energy] 
risk assessment worksheets: A structured approach: Volume 
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2. USDOE Assistant Secretary for Management and Administra- 
tion, Washington, DC (USA). Sep 1989. 32p. Sponsored by U.S. 
DOE Management & Administration. Order Number DE90006060. 
Available from NTIS, PC A03/MF A01; OSTI; Order software pack- 
ages from National Energy Software Center, Argonne National 
Laboratory, 9800 South Cass Avenue, Argonne, IL 60439. Order 
documentation without complete package from NTIS.; GPO Dep. 
This volume consists of the worksheets for each step in complet- 
ing the guideline. This guideline outlines the approach to 
conducting risk assessments of computer security. (JEF) 


19095 (DOE/NBB-0087) From invention to innovation: 
Commercialization of new technology by independent and 
small business inventors. Mohawk Research Corp., Rockville, 
MD (USA). 15 May 1989. 91p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. Order Number 
DE90006944. Available from NTIS, PC A05/MF A01 - OSTI; GPO 
Dep. 

This handbook emerged from the commitment of Energy-Related 
Inventions Program personne! to supporting the commercialization 
efforts of independent and small business inventors with new tech- 
nologies. As you read this document, you will face questions that 
may seem far removed from technological concerns—questions 
about the market, your competition, your business structure, and 
about legal and regulatory requirements. These may seem periph- 
eral to your present and future work. But, make no mistake, you 
must carefully and honestly consider and answer these if you ex- 
pect to penetrate the market in sustained way and profit from your 
work. Over four hundred of your peers~some by success, others by 
failure-have shown us the lessons incorporated in this volume. By 
using it, and by commenting on it, you benefit from their collective 
experience, and make invaluable additions to it. 4 figs., 3 tabs. 


19096 (IAEA-TECDOC-526) Appendices to the guidebook 
on the education and training of technicians for nuclear 
power: National systems, experience and examples of the 
education and training of technicians for nuclear power. Inter- 
national Atomic Energy Agency, Vienna (Austria). Oct 1989. 176p. 
Order Number DE90615168. Available from NTIS (US Sales Only), 
PC AOS/MF A01 - OSTI; IN'S. 

The current publication, a supplemeiit to the IAEA Guidebook on 
the Education and Training of Technicians for Nuclear Power, in 
conjunction with which it should be read, aims to assist Member 
States, especially the developing countries which are in the pro- 
cess of implementing, or intending to implement, a nuclear power 
programme, to understand and meet their requirements for quali- 
fied technicians in the most effective and efficient manner. It 
specifically seeks to assist policy makers and planners, as well as 
those designing and implementing education and training pro- 
grammes. The Guidebook and this TECDOC complement the IAEA 
Guidebook on Manpower Development for Nuclear Power, as well 
as the IAEA Guidebook on the Qualification of Nuclear Power 
Piant Operations Personnel. This TECDOC supplements the 
Guidebook with valuable information on the national experience of 
IAEA Member States in the education and training of technicians 
for nuclear power, as well as examples of such education and 
training from various Member States. Figs and tabs. 


19097 (INIS-BR-1771, pp. 8-13) Probabilistic method ap- 
plied nuclear power plant safety - 1° trimestrial activity report. 
Oliveira, L.F.S. de; Hesles, J.B.S.; Milidiu, R.L.; Maciel, C.C.; 
Gibelli, S.M.O.; Fleming, P.V.; Rivera, R.R.J.; Oliveira, L.C.; No- 
brega, H.F. Universidade Federal, Rio de Janeiro, RJ (Brazil). 
Coordenacao dos Programas de Pos-graduacao de Engenharia. 
Sep 1980. (in Portuguese). In Probabilistic methods applied to nu- 
clear power plants. Order Number DE90614810. Available from 
NTIS (US Sales Only), PC AO4/MF A01 - OSTI; INIS. 

In this report, the studies and activities of the Grupo de Estudos 
de Confiabilidade (GEC) about nuclear power pliant safety are de- 
scribed. 


19098 (INIS-BR-1771, pp. 14-20) Probabilistic method ap- 
plied to nuclear power plant safety - 2° trimestrial activity 
report. Oliveira, L.F.S. de; Hesles, J.B.S.; Milidiu, R.L.; Maciel, 
C.C.; Gibelli, S.M.O.; Fleming, P.V.; Rivera, R.R.J.; Oliveira, L.C. 
Universidade Federal, Rio de Janeiro, RJ (Brazil). Coordenacao 


dos Programas de Pos-graduacao de Engenharia. Sep 1980. (in 
Portuguese). In Probabilistic methods applied to nuclear power 
plants. Order Number DE90614810. Available from NTIS (US 
Sales Only), PC AO4/MF A01 - OSTI; INIS. 

In this second report, the studies and activities developed by the 
Grupo de Estudos de Confiabilidade in COPPE about the proba- 
bilistic methods for nuclear power plants are described. 


19099 (INIS-mf-11576, pp. 16-20) Risks of misuse of 
nuclear material and nuclear facilities. Lukavsky, J. 
(Ceskoslovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia)). Ceskoslovenska Vedeckotechnicka Spolecnost, 
Brno (Czechoslovakia). Dum Techniky. 1988. (In Czech). (CONF- 
8811305-: Seminar on safety aspects of operation of nuclear 
power facilities, Brno (Czechoslovakia), 22-24 Nov 1988). In Safety 
aspects of operation of nuclear power facilities: Proceedings. Or- 
der Number DE90616356. Available from NTIS (US Sales Only), 
PC AO6/MF A01 - OSTI; INIS. 

The aspects are discussed of the system of international safe- 
guards whose aim is to prove through international surveillance 
that the states involved are not misusing the development of nu- 
clear power for the proliferation of nuclear materials. By technical 
and organizational measures this international surveillance is to 
prevent individuals and groups of persons from carrying out unau- 
thorized operations. These measures first of all include the 
recording and inspection of nuclear materials carried out by the 
IAEA at more than 600 nuclear facilities. Agreements concluded 
between states and the IAEA specify three main instruments of nu- 
clear materials surveillance: the obligation of states to send to the 
IAEA at monthly intervals reports on the movement and quantity of 
nuclear materials on their territories, inspection carried out by IAEA 
inspectors, and the physical stock-taking of all items of the inven- 
tory. Attention is also devoted to the physical protection of nuclear 
facilities and materials with the aim to detect the beginning of a 
possible attack, to evaluate the attack with regard to its strength 
and targets, and to effectivelly curb the advance of the attack and 
halt it before it reaches the target. The efficiency and sirength of 
the system of physical protection deters the potential attacker from 
his intention so that he either abandons preparations for the attack 
or does not launch the attack for fear of failure. The applied sys- 
tems of physical protection may be based either on the human 
factor (security) or on technical means. (Z.M.). 


19100 (LA-UR-89-4167) Performance enhancement pro- 
gram: Managers guide to marginal performance interventions. 
Bivins, C.S.; Phillips, R.R. Los Alamos National Lab., NM (USA). 
[1990]. 15p. Sponsored by U.S. DOE Management & Administra- 
tion. DOE Contract W-7405-ENG-36. (CONF-900375-1: 1990 
conference program on improving human performance, Toronto 
(Canada), 26-30 Mar 1990). Order Number DE90004853. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The marginal performer — an employee who is not meeting per- 
formance standards established in the performance appraisal 
process — is a fact of life that most supervisors eventually have to 
face. Screening of job applicants can reduce the number of em- 
ployees with skill or performance difficulties, but problems can 
arise even with the most carefully chosen employee. They can also 
develop in people who were once productive. 


19101 § (LRP-384/89) The standard deviation method: data 
analysis by classical means and by neural networks. Bugmann, 
G. (Ecole Polytechnique Federale, Lausanne (Switzerland)); 
Stockar, U. von; Lister, J.B. Ecole Polytechnique Federale, Lau- 
sanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP). Aug 1989. 16p. Order Number DE90615165. 
Available from NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS. 

Paper presented at the international conference on recent devel- 
opment in statistical data analysis and inference, Neuchatel (CH), 
21-24 Aug 1989. 

The Standard Deviation Method is a method for determining par- 
ticle size which can be used, for instance, to determine air-bubble 
sizes in a fermentation bio-reactor. The transmission coefficient of 
an ultrasound beam through a gassy liquid is measured repeti- 
tively. Due to the displacements and random positions of the 
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bubbles, the measurements show a scatter whose standard devia- 
tion is dependent on the bubble-size. The precise relationship 
between the measured standard deviation, the transmission and 
the particle size has been obtained from a set of computer- 
simulated data. (author) 9 figs., 5 refs. 
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Refer also to citation(s) 15858, 15920, 15967, 16002, 16018, 
16062, 16114, 16117, 16149, 16155, 16157, 16295, 16331, 16368, 
16396, 16423, 16472, 16473, 16478, 16479, 16530, 16532, 16614, 
16633, 16640, 16642, 16650, 16652, 16653, 16655, 16663, 16668, 
16671, 16688, 16695, 16700, 16702, 16799, 16855, 16898, 17001, 
17015, 17059, 17139, 17164, 17270, 17435, 17467, 17468, 17644, 
17646, 17653, 17693, 17700, 17701, 17704, 17710, 17712, 17713, 
17714, 17748, 17749, 17750, 17752, 17768, 17769, 17787, 17800, 
17816, 17817, 17829, 17831, 17832, 17833, 17835, 17839, 17845, 
17846, 17849, 17851, 17854, 17856, 17876, 17878, 18142, 18143, 
18235, 18291, 18313, 18314, 18453, 18454, 18457, 18482, 18512, 
18545, 18683, 18684, 18685, 18724, 18829, 18871, 18884, 18911, 
18920, 18940, 18956, 19002, 19053, 19054, 19060, 19061, 19062, 
19063, 19064, 19065, 19066, 19067, 19068, 19069, 19070, 19093, 
19153, 19157 


19102 (AD-A-213504/4/XAB) MASC: Multiprocessor Archi- 
tecture for Symbolic Processing. Final report, March 
1986-September 1988. Hopkins, W.C.; Blenko, T.M.; Cassell, K.; 
Clark, J.P.; Coltoff, J.B. Unisys Corp., Paoli, PA (USA). Paoli Re- 
search Center. Aug 1989. 358p. Available from NTIS, PC A16/MF 
Aod2. 

The MASC program addresses the support of symbolic computa- 
tion for Artificial Intelligence (Al), as part of the DARPA Strategic 
Computing Program. The work has been aimed at the fundamental 
questions of choosing an appropriate programming model for Al 
and finding efficient implementation techniques to support it on 
multiprocessor systems. The Strategic Computing Program is moti- 
vated by the need to provide real-time response by Al subsystems 
in planned or contemplated DoD systems. The authors efforts have 
directly supported this goal, contributing fundamental results in 
language design, language implementation, and application paral- 
lelism. The work has been driven by the needs of real Al 
applications, drawn from their substantial experience in natural lan- 
guage processing, knowledge representation, and expert systems. 
The technologies they have developed are broadly applicable, and 
several specific recommendations for their further development and 
application are presented. The most profound result is the design 
and demonstration of a powerful technique for the compilation of 
logic programs to applicative form. This brings the power of compi- 
lation and optimization techniques for functional programming to 
bear on logic programming languages. It is recommended that 
these technologies be extended and applied to current research ef- 
forts in language design for very-high-level programming and 
program prototyping. Other results and recommendations are con- 
tained in the body of the report. 


19103 (AD-A-213562/2/XAB) Parallel computing and statis- 
ties. Wegman, E.J. George Mason Univ., Fairfax, VA (USA). 
Center for Computational Statistics. 1989. 15p. Available from 
NTIS, PC A03/MF A01. 

Pub. in Proceedings of the American Statistical Association 
Sesquincentennial invited Paper Sessions, 1988 (1989). 

This reprint discusses the interface between parallel computing 
and statistics. To set the stage, a taxonomy according to several 
classification schemes is given. Basic elements of pipeline proces- 
sors, array processors and multiprocessors are given. Basic 
concepts in parallel architectures are discussed with the message- 
passing hypercube architecture discussed in a bit more detail. Two 
examples of the interaction of statistical methodology and parallel 
computing are given. The first discusses stochastic load balancing 
in parallel machines, capitalizing on stochasticity of the compute 
times for the various nodes. It is shown that under certain assump- 
tions, up to an 80% reduction of compute time may be effected by 
using these statistical-based techniques. The second example 
shows how to parallel multiple linear regression to obtain both 
speed and redundancy. In this example, the author is are able to 
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demonstrate an approximate 8-fold speed up on a 16-node ma- 
chine. 


19104 (AD-A-213640/6/XAB) PISCES-MC: A multiwindow, 
multimethod 2-D device simulator. Cheng, D.Y.; Hwang, C.G.; 
Dutton, R.W. Stanford Univ., CA (USA). Integrated Circuits Lab. 
Sep 1988. 12p. Available from NTIS, PC AO3/MF A01. 

Pub. in IEEE Transactions on Computer-Aided Design, Vol. 7, 
No. 9, 1017-1026(Sep 1988). 

A new multiwindow, multimethod device analysis algorithm 
described combines the advantages of efficient drift-diffusion simu- 
lators and accurate physical models using Monte Carlo methods. 
The PISCES 2-D device analysis program is used whenever the 
drift-diftusion model is valid. In situations where the drift-diffusion 
model breaks down, a window is opened in the part of the device 
where the hot carrier effects are important. The Monte Carlo 
method in the McPOP program is then applied in the window. The 
simulation results obtained match well with the measured data and 
the full Monte Carlo results. The CPU time required has been re- 
duced by a factor of 3 to 10 compared with the full Monte Carlo 
simulation. A parallel Monte Carlo algorithm has been used in the 
McPOP program. A 20-processor system speeds up the program 
by a factor of 18.5. The authors feel, this is the first parallel Monte 
Carlo device analysis program. 


19105 (AD-A-—213689/3/XAB) Topics in numerical optimiza- 
tion. Final report, 15 June 1986-14 June 1989. Dennis, J.E. Rice 
Univ., Houston, TX (USA). Dept. of Mathematical Sciences. 14 Sep 
1989. 7p. Available from NTIS, PC AO2/MF A01. 

This research has been very broad within optimization. The 
most-exciting accomplishment is a very robust implementation of a 
new trust region approach to global convergence for nonlinear pro- 
gramming problems. The proposal for continuing this work is 
centered around applying this algorithm to the parallel solution of 
parameter identification or inverse problem for ordinary differential 
equations. Other work is a variant of the Kamarkar linear program- 
ming algorithm that could be of great practical significance if 
currently proposed extensions to nonlinear programming pan out. A 
unified convergence-analysis for the many variants of the 
conjugate gradient method, a parallel direct-search optimization al- 
gorithm and attendant convergence analysis, a convergence 
analysis for a nonsmooth trust-region method, a convergence anal- 
ysis for trust-region methods for nonlinear programming, and a 
novel use of interactive computer graphics to obtain user perfor- 
mances in multi-objective optimization is explored. 


19106 (AD-A-213695/0/XAB) Accuracy of some domain-by- 
domain algorithms for parallel processing of transient 
structural dynamics. Haijjar, J.F.; Abel, J.F.; Nerode, A. Cornell 
Univ., Ithaca, NY (USA). Dept. of Structural Engineering. 1989. 
21p. Available from NTIS, PC A03/MF A01. 

Pub. in Jnl. International Numerical Methods in Engineering, Vol. 
28, 1855-1874(1989). 

Two domain-by-domain algorithms, suitable for coarse-grained 
parallel processing analysis of the transient structural dynamics 
equation, are investigated for accuracy. The application under spe- 
cific consideration is the analysis of three-dimensional frame 
structures subjected to time-varying loading. The domain-by- 
domain approaches attempt to include the advantageous aspects 
of both conditionally stable explicit algorithms, which require no 
simultaneous solutions of equations and employ simple communi- 
cation, and unconditionally stable implicit algorithms, which permit 
large time steps. The alternating group explicit algorithm is devel- 
oped for finite-element analysis, and its accuracy is investigated for 
a linear formulation. The group implicit algorithm is extended to 
nonlinear finite element analysis, and its accuracy is investigated 
for the frame-dynamics application. Both algorithms are shown to 
provide inadequate accuracy for practical time-step sizes. 


19107 (AD-A-213713/1/XAB) Programmer's guide to Movi- 
ola: An interactive execution history browser. Technical 
report. Fowler, R.; Bella, |. Rochester Univ., NY (USA). Dept. of 
Computer Science. Feb 1989. 30p. (TR—-269). Available from NTIS, 
PC A03/MF A01. 

Moviola is an interactive browser used to create, examine, and 
manipulate graphical representations of synchronization histories of 
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concurrent programs. It is part of an integrated, programmable 
toolkit for debugging and performance tuning parallel programs. 
This guide presents Moviola by describing its use as a standalone 
program and as a component of the toolkit. In addition, we describe 
the interface seen by a programmer of the toolkit is described. 


19108 (AD-A—213714/9/XAB) Overview of Lynx. Technical 
report. Scott, M.L. Rochester Univ., NY (USA). Dept. of Computer 
Science. Aug 1989. 30p. (TR-308). Available from NTIS, PC 
A03/MF A01. 

A programming language can provide much better support for in- 
terprocess communication than a library package can. Most 
message-passing languages limit this support to communication 
between the pieces of a single program, but this need not be the 
case. Lynx facilitates convenient, typesafe message passing not 
only within applications, but also between applications, and among 
distributed collections of servers. Specifically, it addresses issues 
of compiler statelessness, late binding, and protection that allow 
runtime interaction between processes that were developed inde- 
pendently and that do not trust each other. Implementation 
experience with Lynx has yielded important insights into the rela- 
tionship between distributed operating systems and language 
run-time support packages, and into the inherent costs of high- 
level message-passing semantics. 


19109 (AD-A-213912/9/XAB) Evolution of an operating sys- 
tem for large-scale shared-memory multiprocessors. Technical 
report. Scott, M.L.; LeBlanc, T.J.; Marsh, B.D. Rochester Univ., 
NY (USA). Dept. of Computer Science. Mar 1989. 28p. (TR—309). 
Available from NTIS, PC A03/MF A01. 

Scalable shared-memory multiprocessors (those with non-uniform 
memory access times) are among the most flexible architectures 
for high-performance parallel computing, admitting efficient imple- 
mentations of a wide range of process models, communication 
mechanisms, and granularities of parallelism. Such machines 
present opportunities for general-purpose paralle| computing that 
cannot be exploited by existing operating systems, because the 
traditional approach to operating system design presents a virtual 
machine in which the definition of process, communication, and 
grain size are outside the control of the user. Psyche is an operat- 
ing system designed to enable the most effective use possible of 
large-scale shared-memory multiprocessors. The Psyche project is 
characterized by (1) a design that permits the implementation of 
multiple models of parallelism, both within and among applications, 
(2) the ability to trade protection for performance, with information 
sharing as the default, rather than the exception, (3) explicit, user- 
level control of process structure and scheduling, and (4) a kernel 
implementation that uses shared memory itself, and that provides 
users with the illusion of uniform memory access times. 


19110 (AD-A-213935/0/XAB) Paralation views: Abstrac 
tions for efficient scientific computing on the connection 
machine. Technical report. Goldman, K.J. Massachusetts Inst. of 
Tech., Cambridge, MA (USA). Lab. for Computer Science. Jun 
1989. 28p. (MIT/LCS/TM-398). Available from NTIS, PC A03/MF 
A01. 

An ideal paralle| programming language for scientific applications 
should provide flexible abstraction mechanisms for writing orga- 
nized and readable programs, encourage a modular programming 
style that permits using libraries of tested routines, and, above all, 
permit the programming to write efficient programs for the target 
machine. These criteria are used to evaluate the languages Lisp, 
Connection Machine Lisp, and Paralation Lisp for writing scientific 
programs on the Connection Machine. As a vehicle for this 
exploration, the authors fix a particular non-trivial algorithm (LU de- 
composition with partial pivoting) and study code for implementing 
it in the three languages. 


19111 (AD-A-213958/2/XAB) Family of concurrent-logic 
programming languages. Working material. Shapiro, E.Y. Weiz- 
mann inst. of Science, Rehovoth (israel). Dept. of Applied 
Mathematics and Computer Science. May 1989. 112p. (CS—89-08). 
Available from NTIS, PC AO6/MF A01. 

Concurrent-logic languages are high-level programming lan- 
guages for parallel and distributed systems that offer a wide range 
of both known novel concurrent-programming techniques. Being 
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logic-programming languages, they preserve many advantages of 
the abstract logic programming model, including the logical reading 
of programs and computations, the convenience of representing 
data-structures with logical terms and manipulating them using uni- 
fication, and the amenability to meta-programming. Operationally, 
their model of computation consists of a dynamic set of concurrent 
processes, communicating by instantiating shared logical variables, 
synchronizing by waiting for variables to be instantiated, and mak- 
ing the nondeterministic choices, possibly based on the availability 
of values of variables. This paper surveys the family of concurrent 
logic-programming languages within a uniform operational frame- 
work. It demonstrates the expressive power of even the simplest 
language in the family, and investigates how varying the basic syn- 
chronization and control constructs affect the expressiveness and 
efficiency of the resulting languages. In addition, the paper reports 
on techniques for sequential and parallel implementations of lan- 
guages in this family, mentions their applications to date, and 
relates these languages to the abstract logic-programming model, 
to the programming language Prolog, and to other concurrent com- 
putational models and programming languages. 


19112 (ANL-87-26-Vol.2, pp. 1-18) Asymptotics of an eigen- 
value problem involving an interior singularity. Atkinson, F.V. 
(Univ. of Toronto, Ontario (Canada)). Argonne National Lab., IL 
(USA). Sep 1988. In Proceedings of the focused research program 
on spectral theory and boundary value problems. Volume 2: Singu- 
lar differential equations. Order Number DE89006399. Available 
from NTIS, PC AO5/MF A01. 

A regularization method is presented for obtaining asymptotic 
estimates of eigenvalues of Sturm-Liouville problems with non- 
integrable potentials. 8 refs. 


19113 (ANL—87-26-Vol.2, pp. 19-43) Estimation of the 
Titchmarsh-Wey! function m(\) in a case with an oscillating 
leading coefficient. Atkinson, F.V. (Univ. of Toronto, Ontario 
(Canada)). Argonne National Lab., IL (USA). Sep 1988. In Pro- 
ceedings of the focused research program on spectral theory and 
boundary value problems. Volume 2: Singular differential equa- 
tions. Order Number DE89006399. Available from NTIS, PC 
AOS/MF A01. 

The paper determines the asymptotic form of the Titchmarsh- 
Weyl coefficient in the case that the leading coefficient of the 
differential operator is allowed to oscillate, only the weight-function 
being required to be positive. The hypotheses call for integral con- 
ditions on the coefficients, rather than the more special pointwise 
type. 31 refs. 


19114 (ANL-87-26-Vol.2, pp. 45-65) On the order of magni- 
tude of Titchmarsh-Weyl tunctions. Atkinson, F.V. (Univ. of 
Toronto, Ontario (Canada)). Argonne National Lab., IL (USA). Sep 
1988. In Proceedings of the focused research program on spectral 
theory and boundary value problems. Volume 2: Singular differen- 
tial equations. Order Number DE89006399. Available from NTIS, 
PC AO5/MF A01. 

Upper and lower bounds are obtained for the absolute values of 
a family of Titchmarsh-Weyl m-coefficients, thereby determining 
their order of magnitude; only minimal restrictions on the second 
order differential operator are imposed. The method also yields the 
asymptotic behavior in a certain exceptional case. Dirac systems 
are also considered. 27 refs. 


19115 (ANL—87-26-Vol.2, pp. 67-77) Regularization of a 
Sturm-Liouville problem with an interior singularity using 
quasi-derivatives. Atkinson, F.V. (Univ. of Toronto, Ontario 
(Canada)); Everitt, W.N.; Zettl, A. Argonne National Lab., IL (USA). 
Sep 1988. In Proceedings of the focused research program on 
spectral theory and boundary value problems. Volume 2: Singular 
differential equations. Order Number DE89006399. Available from 
NTIS, PC AOS/MF A01. 

A Sturm-Liouville problem with an interior singularity is studied. 
This problem arose in the study of the eddy motion of the atmos- 
phere about zonally averaged winds. Of the infinitely many 
self-adjoint operators that can be associated with this problem, one 
is singled out in a natural way. It may have physical significance. 8 
refs., 1 tab. 





19116 (ANL-87-26-Vol.2, pp. 105-111) A note on the 
Titchmarsh-Weyl m-function. Bennewitz, C. (Univ. of Uppsala 
(Sweden)). Argonne National Lab., IL (USA). Sep 1988. In Pro- 
ceedings of the focused research program on spectral theory and 
boundary value problems. Volume 2: Singular differential equa- 
tions. Order Number DE89006399. Available from NTIS, PC 
AO5/MF A01. 

This paper gives a series expansion for the Titchmarsh-Weyl m- 
function exactly valid when the basic interval is a halfline and the 
potential is integrable. In other cases the expansion is valid with 
exponentially small error for large \ and also has the properties of 
an asymptotic series. 6 refs. 


19117 (ANL-87-26-Vol.2, pp. 125-138) Singular self-adjoint 
Sturm-Liouville problems. |: A simple approach to the problem 
with singular endpoints. Krall, A.M. (Pennsylvania State Univ., 
University Park (USA)): Zettl, A. Argonne National Lab., IL (USA). 
Sep 1988. In Proceedings of the focused research program on 
spectral theory and boundary value problems. Volume 2: Singular 
differential equations. Order Number DE89006399. Available from 
NTIS, PC AO5/MF A01. 

Singular self-adjoint boundary conditions for Sturm-Liouville prob- 
lems are characterized. The authors believe this characterization is 
new, simpler, and more explicit than the well-known characteriza- 
tion and an exact parallel of the regular case. 5 refs. 


19118 (ANL-87-26-Vol.2, pp. 139-148) Singular self-adjoint 
Sturm-Liouville problems, Il: Interior singular points. Krall, A.M. 
(Pennsylvania State Univ., University Park (USA)); Zettl, A. Ar- 
gonne National Lab., IL (USA). Sep 1988. In Proceedings of the 
focused research program on spectral theory and boundary value 
problems. Volume 2: Singular differential equations. Order Num- 
ber DE89006399. Available from NTIS, PC AO5/MF A01. 

This paper considers the second-order Sturm-Liouville operator 
ly = [-(py’) + qy)/w over a region (a,b) on the real line, -oo > a<b 
< oo, on which the operator may have a finite number of singular 
points. By considering | over various subintervals on which singu- 


larities occur only at the ends, restrictions of the maximal operator 
generated by | in Ly*(a,b) may be found which are self-adjoint. In 
addition to direct sums of self-adjoint operators defined on the sep- 
arate subintervals, there are other self-adjoint restrictions of the 
maximal operator that involve linking the various intervals in 
interface-like style. 9 rets. 


19119 (ANL-87-26-Vol.2, pp. 149-152) A constructive 
lemma for the deficiency index problem. Newberger, J.W. 
(North Texas State Univ., Denton (USA)). Argonne National Lab., 
IL (USA). Sep 1988. In Proceedings of the focused research pro- 
gram on spectral theory and boundary value problems. Volume 2: 
Singular differential equations. Order Number DE89006399. Avail- 
able from NTIS, PC AO5/MF A01. 

This note provides a constructive lemma that enables one to 
pick Lo functions out of a finite dimensional space containing tunc- 
tions not all of which are in Lz. Such spaces arise as the set of all 
zeros of a singular ordinary differential operator. The lemma forms 
a basis for a computer code which may be used to judge the 
maximal number of linearly independent Lp solutions to certain dif- 
ferential operators. 2 refs. 


19120 (ANL-87-26-Vol.2, pp. 153-165) Spectral properties of 
not necessarily self-adjoint linear differential operators. 
Schultze, B. (Univ .of Essen (Germany, F.R.)). Argonne National 
Lab., IL (USA). Sep 1988. In Proceedings of the focused research 
program on spectral theory and boundary value problems. Volume 
2: Singular differential equations. Order Number DE89006399. 
Available from NTIS, PC AO5/MF A01. 

For a large class of not necessarily symmetric linear differential 
expressions (having powers of the independent variable as domi- 
nating coefficients) the nullities and the essential spectrum are 
exactly determined. This generalizes the results in the constant co- 
efficient and in the Euler case due to Balslev and Gamelin. 10 refs. 


19121 (CEGB-RD-B-6109/R89) Installation tests for 
BERSAFE 88. Bamfield, R.D.; Haigh, R. Central Electricity Gener- 
ating Board, Berkeley (UK). Berkeley Nuclear Labs. Feb 1989. 
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43p. Order Number DE90616527. Available from NTIS (US Sales 
Only), PC A03/MF A01 - OSTI; INIS. 

A set of ten test problems for each of the four BERSAFE stress 
analysis programs is provided. These problems along with this 
report, which forms part of the BERSAFE 88 documentation, con- 
Stitute a test of the customers’ BERSAFE installation. On running 
the problems and attaining results identical to those presented 
here, the customer should have some confidence that his system 
is Operating correctly. (author). 


19122 (CONF-900329-2) Derivation of efficient parallel pro- 
grams: An example from genetic sequence analysis. Singh, 
A.K. (Texas Univ., Austin, TX (USA) Dept. of Computer Sciences); 
Overbeek, R. Argonne National Lab., IL (USA). [1990]. 27p. Spon- 
sored by U.S. Department of Defense; U.S. DOE Energy 
Research. DOE Contract W-3110S-ENG-38. Grant N00014-86-K- 
0763;N00014-87-K-0510. From ACM SIGPLAN symposium on 
principles and practice of parallel programming; Seattle, WA (USA); 
15-16 Mar 1990. Order Number DE90005654. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

Implementation issues such as synchronization of shared data, 
implementation of abstract data types, and scheduling of processes 
are usually not addressed in the formal derivation of parallel pro- 
grams. We seek to redress the situation by considering these 
issues in the context of developing an efficient implementation of 
an actual paraliel program. The computational problem that we 
selected is motivated by work in aligning sequences of genetic ma- 
terial. We proceed by developing an algorithm in Unity and 
investigating the issues that arise in producing an efficient C impie- 
mentation of the resulting algorithm. Along the way, we develop 
some theorems about program refinements, and illustrate the use- 
fulness of the theorems in the context of refining the original Unity 
program. 8 refs. 


19123 (CONF-900378—-2) Architecture for a human-robot 
symbiotic system. DePiero, F.W.; Manges, W.W.; Kress, R.L.; 
Kedl, M.R.; Hamel, W.R. Oak Ridge National Lab., TN (USA). 
[1990]. 6p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO05-840R21400. From 22. IEEE Southeastern symposium 
on system theory; Cookville, TN (USA); 11-13 Mar 1990. Order 
Number DE90005670. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

This paper describes a human-robot symbiont that is under de- 
velopment at Oak Ridge National Laboratory. An overview of the 
symbiotic system is described that motivates the architecture that 
has been developed. The architecture is a hierarchical structure 
that consists of several expert systems which reside above a robot 
control interface. This interface allows the manipulator to be oper- 
ated in both a teleoperated and autonomous mode. All these 
processes coexist with the lowest level of the hierarchy, which is a 
numerically intensive contro! algorithm. The architecture is imple- 
mented on five processors in a coarsely parallel system. 8 refs., 1 
fig. 


19124 (DOE/DP/20153-T3) A model of incomplete chro- 
matic adaptation for calculating corresponding colors: Final 
report. Fairchild, M.D. Rochester Inst. of Tech., NY (USA). Center 
tor Imaging Science. Jan 1990. 25p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract FG01-88DP20153. (RIT/DIRS— 
89/90-64-132). Order Number DE90006905. Available from NTIS, 
PC AO3/MF A01 - OSTI; GPO Dep. 

A new mathematical model of chromatic adaptation for calculat- 
ing corresponding colors across changes in illumination is 
formulated and tested. This model consists of a modified von Kries 
transform that accounts for incomplete levels of adaptation. The 
model predicts that adaptation will be less complete as the satura- 
tion of the adapting stimulus increases and more complete as the 
luminance of the adapting stimulus increases. The model is tested 
with experimental results from two different studies and found to be 
significantly better at predicting corresponding colors than other 
proposed models. This model represents a first step toward the 
specification of color appearance across varying conditions. 30 
refs., 3 figs., 1 tab. 


19125 (DOE/DP/20153-T4) Signal processing: Final report. 
Easton, R.L. Jr. Rochester inst. of Tech., NY (USA). Center for 
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Imaging Science. Jan 1990. 11p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract FG01-88DP20153. (RIT/DIRS—89/90-50- 
135). Order Number DE90006904. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Space-variant coordinate transformations may be profitably ap- 
plied to many signal-processing problems; for example, image 
convolutions are often computed by multiplying the Fourier trans- 
forms of the images rather than by direct methods (i.e., shift, 
multiply, and add). Some _ signal-processing algorithms are 
presently under study that operate on projection-based representa- 
tions of the function. The best-known projection representation is 
the Radon transform (Radon, 1917) (Easton, 1986), which is the 
mathematical basis for several medical imaging techniques, e.g., 
medical computed tomography (CT or CAT) and nuclear magnetic 
resonance imaging (MRI). The Radon transform reduces the 
two-dimensional! (2-D) data set to a series of 1-D line-integra! pro- 
jections at each azimuth. 8 refs. 


19126 (DOE/ER/25001-26) Cedar project: Original goals 
and progress to date: [Technical progress report). Illinois Univ., 
Chicago, IL (USA). [1990]. 48p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-85ER25001. Order Number 
DE90006761. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The goal of this project, was to demonstrate that supercomput- 
ers of the future can exhibit general-purpose behavior and be easy 
to use. The Cedar Project was based on five key developments 
which taken together offered a comprehensive solution to achieving 
high performance computation: the development of VLSI compo- 
nents made large memories and small, fast processors available at 
low cost; based on many years of work at Illinois and elsewhere, 
we had designed a shared memory and switch which provide high 
bandwidth over a wide range of computations and applications ar- 
eas; the Parafrase project at Illinois had for more than 10 years 
been aimed at developing software for restructuring ordinary pro- 
grams to effectively exploit supercomputer architectures; by using a 
hierarchy of control, we believed that dataflow principles could be 
used at a high level (macro-dataflow), thus avoiding some of the 
problems with traditional dataflow methods; and work in numerical 
algorithms indicated great promise in exploiting multiprocessors 
without the penalty of high synchronization overhead, which had 
proved fatal in some earlier studies. In this section we will outline 
our progress since the beginning of the Cedar Project and briefly 
describe specific Cedar work that remains to be done. 


19127 


(DOE/ER/25026-34) Waveform methods for ordinary 
difterential equations. Juang, Fen-Lien. Illinois Univ., Urbana, IL 
(USA). Dept. of Computer Science. Jan 1990. 138p. Sponsored 


by US. DOE Energy Research. DOE Contract FG02- 
87ER25026. (UIUCDCS-R-90-1563;UILU-ENG-90-1701). Order 
Number DE90006593. Available from NTIS, PC AO7/MF A011 - 
OSTI; GPO Dep. 

The traditional approach for solving large dynamical systems is 
time consuming. Waveform method, an iterative technique for solv- 
ing systems of differential equations, can be used to reduce the 
processing time. Waveform method has been shown to converge 
superlinearly on finite intervals. In this thesis, a measure of speed 
of convergence is defined and is used to compare the value of dif- 
ferent waveform methods. This measure is the rate of increase of 
order of accuracy. The speed of the waveform Gauss-Seidel 
method depends on the numbering of the equations. The number- 
ing of the equations corresponds to a numbering of the directed 
graph specifying the coupling relations among all equations. We 
show how to compute the rate of order increase from the structure 
of the numbered graph and hence the optimum numbering, that is, 
the one which maximizes the speed of convergence. Finally, in a 
variety of numerical experiments, conducted on a Sun 3/60, we 
demonstrate that the different speeds of convergence correspond 
to different numberings and the effectiveness of the waveform 
Gauss-Seidel method for large sparse systems. 17 refs. 


19128 (DOE/ER/25045-3) Performance of a benchmark 
parallel implementation of the Van Slyke and Wets algorithm 
for two-stage stochastic programs on the Sequent/Balance. 
Ariyawansa, K.A.; Hudson, D.D. Washington State Univ., Pullman, 
WA (USA). Dept. of Pure and Applied Mathematics. [1989]. 25p. 
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Sponsored by U.S. DOE Energy Research. DOE Contract FG06- 
87ER25045. (CONF-891273—1: 4. SIAM conference on parallel 
processing for scientific computing, Chicago, IL (USA), 11-13 Dec 
1989). Order Number DE90005983. Available from NTIS, PC 
AO3/MF A01 - OSTI; GPO Dep. 

We describe a benchmark parallel version of the Van Siyke and 
Wets algorithm for two-stage stochastic programs and an imple- 
mentation of that algorithm on the Sequent/Balance. We also 
report results of a numerical experiment using random test prob- 
lems and our implementation. These performance results, to the 
best of our knowledge, are the first available for the Van Slyke and 
Wets algorithm on a parallel processor. They indicate that the 
benchmark implementation parallelizes well, and that even with the 
use of parallel processing, problems with random variables having 
large numbers of realizations can take prohibitively large amounts 
of computation for solution. Thus, they demonstrate the need for 
exploiting both parallelization and approximation for the solution of 
stochastic programs. 15 refs., 18 tabs. 


19129 (DOE/ER/25061—-4) A tensor product B-spline 
method for numerical grid generation. Manke, J. Washington 
Univ., Seattle, WA (USA). Dept. of Applied Mathematics. Oct 1989. 
100p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG06-88ER25061. Order Number DE90005979. Available from 
NTIS, PC AO6/MF A011 - OSTI; GPO Dep. 

We present a tensor product B-spline method for fast elliptic grid 
generation. The Cartesian coordinate functions for a block are rep- 
resented as a sum of tensor product B-spline basis functions 
defined on the computational domain for the block. The tensor 
product B-spline basis functions are constructed so that the basis 
functions and their first partials are continuous on the computational 
domain for the block. The coordinate functions inherit this smooth- 
ness: a grid computed by evaluating the coordinate function along 
constant parameter lines leads to smooth grid lines with smoothly 
varying tangents. The expansion coefficients for the coordinates 
functions are computed by solving the elliptic grid generation equa- 
tions using collocation. This assures that the computer grid has the 
smoothness and resolution expected for an elliptic grid with appro- 
priate control. The collocation equations are solved with an ADI 
solution algorithm analogous to the ADI solution algorithm for the 
finite difference method. The speed of the method derives from the 
smoothness of the B-spline basis functions; in effect, a fine grid in 
the physical domain is obtained by constructing a smooth expan- 
sion of the coordinate functions on a coarse grid of knots in the 
computational domain. Thus, the tensor product B-spline method 
will be faster than the finite difference method, if a sufficiently 
smooth fine grid in the physical domain can be obtained for an ap- 
propriately coarse grid of knots in the computational domain. 


19130 (DOE/ER/25061-5) Hierachical basis precondition- 
ers for second order elliptic problems in three dimensions. Go 
Ong, M.E. Washington Univ., Seattle, WA (USA). Dept. of Applied 
Mathematics. Oct 1989. 251p. Sponsored by U.S. Depart- 
ment of Defense; U.S. DOE Energy Research; National 
Science Foundation. DOE Contract FG06-88ER25061. AFSOR86- 
0154;ASC-8519353. Order Number DE90005980. Available from 
NTIS, PC A12/MF A01 - OSTI; GPO Dep. 

The discretization uses nodal basis functions and the precondi- 
tioner arises. We present preconditioners for a symmetric, positive 
definite linear system arising from the finite element discretization 
of a second order elliptic problem in three dimensions. The dis- 
cretization uses nodal basis functions and the preconditioner arises 
from the use of hierarchical basis functions. We show that the con- 
dition number of the linear hierarchical basis coefficient matrix A 
scaled by a coarse grid operator is O(N'/* log N1/%) when uniform 
tetrahedral refinement is used, where N is the number of un- 
knowns. If additional diagonal scaling by levels is applied in the 
fine grid, a condition number of O(N'/%) is obtained. The same re- 
sult is obtained if A is scaled by its block diagonal. Moreover, we 
show that any other block diagonal scaling of A will yield a condi- 
tion number that grows at least as O(N'/%). These results compare 
favorably with the condition number of O(N2/%) of the nodal coeffi- 
cient matrix. We provide numerical results that confirm this theory. 
These results are extensions of those obtained by Yserentant for 





two dimensional problems. We also extend the analysis of the lin- 
ear preconditioner to the case of non-uniform refinement. 74 refs., 
78 figs., 14 tabs. 


19131 (DP-MS-—89-30) [intrusion Path Analysis]. Hardwick, 
R.D. Westinghouse Savannah River Co., Aiken, SC (USA). [1989]. 
8p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC09-89SR18035. (CONF-890736-77: 30. annual meeting of the 
Institute of Nuclear Materials Management, Orlando, FL (USA), 9- 
12 Jul 1989). Order Number DE90007121. Available from NTIS, 
PC AO2/MF A01 - OSTI. 

The design and implementation of an Intrusion Path Analysis 
(IPA) function came about as a result of the upgrades to the secu- 
rity systems at the Savannah River Site (SRS), near Aiken, South 
Carolina. The stated requirements for IPA were broad, leaving op- 
portunity for creative freedom during design and development. The 
essential elements were that it: be based on alarm and sensor 
state data; consider insider as well as outsider threats; be flexible 
and easily enabled or disabled; not be processor intensive; and 
provide information to the operator in the event the analysis re- 
veals possible path openings. The final design resulted from many 
and varied conceptual inputs, and will be implemented in selected 
test areas at SRS. It fulfils the requirements and: allows selective 
inclusion of sensors in the analysis; permits the formation of con- 
centric rings of protection around assets; permits the defining of 
the number of rings which must be breached before issuing an 
alert; evaluates current sensor states as well as a recent, config- 
urable history of sensor states; considers the sensors’ physical 
location, with respect to the concentric rings; and enables changes 
for maintenance without software recompilation. 3 figs. 


19132 (ETY—24/1989) Interfacing a plant’s data systems. 
Vehvilaeinen, O.; llomaeki, J. Finnish Energy Economy Associa- 
tion, Helsinki (Finland). 1989. 184p. (in Finnish). Order Number 
DE90748454. Available from NTIS (US Sales Only), PC A09/MF 
A01. 

This study was conducted on the initiative of the 
Energiataloudellinen Yhdistys, Teollisuuden saehkoe- ja automaa- 
tiovaliokunta (TSK) (Finnish Energy Economy Association, 
Industrial Electricity and Automation Committee). In a modern 
production plant process control is generally based on highly auto- 
mated process control systems. An important aspect to be 
considered on designing communications between different sys- 
tems is their communication protocols and characteristics. This 
report is addressed to persons responsible for operating, designing 
or acguiring process control and data systems. Chapter A, Objec- 
tives of the study, briefly reviews the contents of the study and 
shows a flow chart that illustrates the use of this report. Chapter B, 
Charting of the present situation, discusses the process control 
and computer systems on the plants included in the study and the 
commuvnication needs between the systems. In addition this 
Chapter presents the basic layouts of communication networks cur- 
rently used in some of the plants. Chapter C, Available solutions, 
presents some alternatives for realizing communications, discusses 
the situation in local area network standardization, different network 
types and software packages, components of local area networks, 
the use of LANs and the most common commercial LAN products. 
Chapter D, Example plants, suggests principal solutions for realiz- 
ing communications between different systems in three plants 
included in the study. The Appendices discuss the capabilities of 
the most common process control systems to interface to other 
systems, computers supporting the TCP/IP link protocol, main 
buses independent from system suppliers and a protocol based on 
the ISO 1745 standard, which is a general communication protocol 
used in automation and logic systems. 


19133 (INFO-0172) Uncertainty analysis and probabilistic 
modelling. Senes Consultants, Willowdale, ON (Canada); Atomic 
Energy Control Board, Ottawa, ON (Canada). May 1985. 156p. Or- 
der Number DE90615163. Available from NTIS (US Sales Only), 
PC AO8/MF A011 - OSTI; INIS. 

Many factors affect the accuracy and precision of probabilistic 
assessment. This report discusses sources of uncertainty and 
ways of addressing them. Techniques for propagating uncertainties 
in model input parameters through to model prediction are dis- 
cussed as are various techniques for examining how sensitive and 
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uncertain model predictions are to one or more input parameters. 
Various statements of confidence which can be made concerning 
the prediction of a probabilistic assessment are discussed as are 
several matters of potential regulatory interest. 55 refs. 


19134 (JAERI-M—89-124) Vectorization of nuclear codes 
89-1: PHENIX, FPGS. Nonomiya, Iwao (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Orii, Shigeo; Hiratsuka, Atsushi; Harada, Hiroo. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Sep 1989. 84p. (in Japanese). 
Order Number DE90749875. Available from NTIS (US Sales Only), 
PC AOS5/MF A01. 

A study on vectorization has been made for two nuclear codes 
PHENIX and FPGS. PHENIX is a two dimensional diffusion code 
for burnup-refueling calculation, and FPGS is a code for calculating 
the composition, radioactivity, decay heat and gamma-ray spec- 
trum of large number of radioactive nuclides. In these codes, 
vectorization of the burn-up calculation is a key point. This part can 
be vectorized by introducing a new algorithm with the vector 
length: number of chains for all nuclides. The total performance ra- 
tio of the vectorized version to the original scalar one is 5.0 for 
PHENIX code and 4.1 for FPGS code. This report describes sam- 
ple input data, vectorization method, validation of calculated results 
and performance evaluation of the vectorized codes. (author). 


19135 (JAERI-M-89-146) New program organization sys- 
tem: NEWORG. Shimizu, Katsuhiro (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Hirayama, Toshio; Shirai, Hiroshi; Tani, Keiji; Azumi, 
Masafumi; Naito, Shinjiro. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Oct 1989. 57p. (in Japanese). Order Number 
DE90749888. Available from NTIS (US Sales Only), PC A04/MF 
A011. 

NEWORG is the system to control and manage large-scale 
FORTRAN source programs. This system edits modules, which are 
necessary for user's calculation purpose, from source program 
package. It consists of three steps, i.e., ANALYZER, DESIGNER 
and ENGINEER. On ANALYZER step, an objective source pro- 
gram is analyzed to obtain the calling relation between the 
modules with the condition. On DESIGNER step, the user selects 
the option flags which specify the calculation model by conversa- 
tional procedure. On ENGINEER step, the unnecessary statements 
or modules are discarded and the necessary modules are linked. 
When ENGINEER step is completed, the user obtains the load 
module which is appropriated for his purpose. This system is of 
great use to produce a compact code from a large-scale source 
program package, for instance, a Tokamak Transport Code. The in- 
formation on the code produced is preserved, so that NEWORG 
enables us to manage the load modules. (author). 


19136 (JINR-R—-11-88-912) Algorithm and program for nu- 
merical solution of a multichannel scattering problem with a 
special kind potential matrices. Smirnov, Yu.S. Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Computing Techniques 
and Automation. 1988. 12p. (in Russian). Order Number 
DE90616528. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

An algorithm is presented for numerical solution of a multichannel 
scattering problem with a special kind potential matrices. The prob- 
lem arises when describing the mesic atom scattering on nuclei in 
an adiabatic representation. The algorithm is elaborated on the 
basis of continuous analog of Newton method with perturbation in- 
clusion and an optimal iteration step choice. The MULTCH program 
in FORTRAN for the ES computer realizing the algorithm is given. 
Some examples of program using are considered which demon- 
Strate a sufficient stability of iteration scheme with reference to 
errors in initial approximation assignment. 10 refs.; 3 figs.; 2 tabs. 


19137 (JINR-R-11-88-918) On one parallel algorithm for 
solving the three-dimensional integral magnetostatic equa- 
tions. Akishin, P.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation); Zhidkov, 
E.P.; Kravtsov, V.D. Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation. 1988. 6p. 
(In Russian). Order Number DE90616529. Available from NTIS 
(US Sales Only), PC AO2/MF A01 - OSTI; INIS. 
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The paper deals with solving the three-dimensional integral 
equations of a magnetostatics. The interative precess reduced to 
matrix multiplication by a vector is used for solving the nonlinear 
discretized system of equations. the paralle| algorithms are pro- 
posed for all basic moments of solving the problem: computaions 
of the coefficients of the discretized equations and the magnetic 
field of coils, the iterative process of solution of the nonlinear sys- 
tem and recalculation of the field for the interesting points. Some 
numerical results confirming the efficiency of the algorithm pro- 
posed are given. 


19138 (K/DSRD-319) A transaction flow approach to a 
computer operating environment security evaluation. Hicks, 
S.E. Oak Ridge Gaseous Diffusion Plant, TN (USA). Dec 1989. 
114p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC05-840T21400. Order Number DE90006918. Available from 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

This thesis presents the application of a software security evalu- 
ation methodology to a computer operating environment based on 
the VAX/VMS operating system. The evaluation methodology is 
based on a transaction flow analysis approach that involves the 
systematic analysis of security exposures and controls in a com- 
puter operating environment. The system is viewed as a set of 
transactions performed on the objects of the system with each 
transaction represented in a data flow diagram. The objectives of 
the evaluation methodology are to identify the exposures that exist 
in a system, to determine the controls provided to protect those 
exposures, and to assess the effectiveness of the controls in pre- 
venting or detecting exploitation of the exposures. 45 refs., 10 figs., 
4 tabs. 


19139 (KIY+-88-20) An adaptation of graphic package IBM 
PC for CM computer and its enlargement for function presen- 
tation of two variables. Ostapenko, B.V.; Patian’, Yu.V. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Yadernykh Issle- 
dovanij. 1988. 27p. (in Russian). Order Number DE90616530. 
Available from NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS. 

BF-22969. 

The graphic package IBM PC, adapted for CM computer and en- 
larged by the procedures of function presentation of two variables 
on plane (isolines, isofields) and in three-dimensional image is de- 
scribed. The package is oriented to personal and professional 
computers. It is written in PASCAL language and it realizes th main 
concepts of GKS standard. It includes different graphic primitives 
from which the graphic objects may be built in some coordinate 
systems, operate it, using the window device etc. An enlargement 
of package includes the procedures of matrix completement, as- 
signed at nonuniformed grid, and the construction of isofields and 
isolines. 5 refs. 


19140 (LA-11769-MS) Performance characterization of the 
Convex C-240 computer system. Koskela, R.J.; Simmons, M.L.; 
Wasserman, H.J. Los Alamos National Lab., NM (USA). Feb 1990. 
1ip. Sponsored by U.S. DOE Management & Administration. DOE 
Contract W-7405-ENG-36. Order Number DE90006425. Available 
from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

This paper considers the sequential, vector, and parallel pro- 
cessing performance of the Convex C-240 computer system. A set 
of well-characterized Fortran benchmarks that have been run on a 
wide variety of computer systems was used for the study. The data 
from the C-240 are compared with those obtained on a CRAY X- 
MP system as well as with the Multiflow Trace-14/300 system. The 
results suggest that the C-240 system is very nearly capable of 
providing throughput power equivalent to that of the CRAY X-MP/ 
14 we tested. 16 refs., 2 figs., 4 tabs. 


19141 (LA-UR-89-3104) Writing parallel, discrete-event 
simulations in ModSim: Insight and experience. Rich, D.O.; 
Michelsen, R.E. Los Alamos National Lab., NM (USA). 11 Sep 
1989. 19p. Sponsored by U.S. Department of Defense; U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
900329-1: ACM SIGPLAN symposium on principles and practice 
of parallel programming, Seattle, WA (USA), 15-16 Mar 1990). Or- 
der Number DE90001833. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 
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The Time Warp Operating System (TWOS) has been the focus of 
much research in parallel simulation. A new language, called Mod- 
Sim, has been developed for use in conjunction with TWOS. The 
coupling of ModSim and TWOS provides a tool to construct large, 
complex simulation models that will run on several parallel and dis- 
tributed computer systems. As part of the “Griffin Project” underway 
here at Los Alamos National Laboratory, there is strong interest in 
assessing the coupling of ModSim and TWOS from an application- 
oriented perspective. To this end, a key component of the Eagle 
combat simulation has been implemented in ModSim for execution 
on TWOS. In this paper brief overviews of ModSim and TWOS will 
be presented. Finally, the compatibility of the computational models 
presented by the language and the operating system will be exam- 
ined in light of experience gained to date. 18 refs., 4 figs. 


19142 (LA-UR-—90-228) A rosetta stone for connectionism. 
Farmer, J.D. (Los Alamos National Lab., NM (USA)). Los Alamos 
National Lab., NM (USA). [1989]. 52p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract W-7405-ENG-36. 
(CONF-8905201-4: Conference on emergent computation, Los 
Alamos, NM (USA), 22-26 May 1989). Order Number DE90006506. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The term connectionism is usually applied to neural networks. 
There are, however, many other models that are mathematically 
similar, including classifier systems, immune networks, autocatalytic 
chemical reaction networks, and others. In view of this similarity, it 
is appropriate to broaden the term connectionism. | define a con- 
nectionist model as a dynamical system with two properties: the 
interactions between the variables at any given time are explicitly 
constrainted to a finite list of connections; the connections are fluid, 
in that their strength and/or pattern of connectivity can change with 
time. This paper reviews the four examples listed above and maps 
them into a common mathematical framework, discussing their sim- 
ilarities and differences. It also suggests new applications of 
connectionist models, and poses some problems to be addressed 
in an eventual theory of connectionist systems. 66 refs. 


19143 (PB—90-854035/XAB) Supercomputers: Market as- 
pects. January 1983-May 1988 (Citations from the Computer 
data base). Report for January 1983-May 1988. National Techni- 
cal Information Service, Springfield, VA (USA). Dec 1989. 160p. 
Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning market trends, 
and demand forecasting for supercomputers, and related services 
and products. Overseas markets and competition, including Japan- 
ese development efforts, software availability, and the utilization of 
supercomputers by specific companies are among the topics pre- 
sented. Efforts to develop equipment to fill market gaps are also 
discussed. Considerable attention is given to superminis and 
low-end supercomputers. Citations pertaining specifically to super- 
micros are excluded. (This updated bibliography contains 369 
citations, none of which are new entries to the previous edition.) 


19144 (PB—90-854043/XAB) Supercomputers: Market as- 
pects. June 1988-November 1989 (Citations from the Computer 
data base). Report for June 1988-November 1989. National 
Technical Information Service, Springfield, VA (USA). Dec 1989. 
90p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—88-864178. See also PB-90-854035. 

This bibliography contains citations concerning market trends, 
and demand forecasting for supercomputers, and related services 
and products. Overseas markets and competition, including Japan- 
ese development efforts, software availability, and the utilization of 
supercomputers by specific companies are among the topics pre- 
sented. Efforts to develop equipment to fill market gaps are also 
discussed. Considerable attention is given to superminis and 
low-end supercomputers. Citations pertaining specifically to super- 
micros are excluded. (This updated bibliography contains 206 
citations, all of which are new entries to the previous edition.) 


19145 (SAND-89-0094C) Sharply focused sets of lines on 
a conic in PG(2,q). Simmons, G.J. Sandia National Labs., Albu- 
querque, NM (USA). [1989]. 25p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-8902154—1: 
20. W. E. international conference on combinatorics, graph theory 
and computing, Boca Raton, FL (USA), 20-24 Feb 1989). Order 





Number DE90006023. Available from NTIS, PC AO3/MF A01 - 
OSTI. 

A set, K, of k points in general position in the finite projective 
plane x = PG(2,q) is said to be sharply focused on a line £ if the (k 
2) distinct lines defined by pairs of the points in K intersect ¢ in 
only k distinct points. A set of three points is trivially sharply fo- 
cused on every line in 7 not on one of the points, while for q odd 
every quadrilateral is sharply focused on each of the three lines 
defined by pairs of diagonal points of the quadrilateral. A general 
construction is given for sharply focused sets for selected values of 
k and arbitrary values of q (odd). 5 refs., 6 figs., 12 tabs. 


19146 (SAND-89-1444C) Impacts-BRC [below regulatory 
concern]: The microcomputer version. Campbell, J.E.; O'Neal, 
B.L. Sandia National Labs., Albuquerque, NM (USA). 1989. 10p. 
Sponsored by Nuclear Regulatory Commission. DOE Contract 
AC04-76DP00789. (CONF-900246-4: 23. Health Physics Society 
midyear topical symposium on risk analysis, Atlantic City, NJ 
(USA), 4-9 Feb 1990). Order Number DE90006539. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The IMPACTS-BRC computer code was designed for use by the 
Nuclear Regulatory Commission and industry to evaluate petitions 
to classify specific waste streams as below regulatory concern 
(BRC). The code provides a capability for calculating radiation 
doses to a maximal individual, critical group, and the general popu- 
lation as a result of transportation, treatment, disposal, and 
post-disposal activities involving low level radioactive waste. Since 
IMPACTS-BRC is expected to be widely used, the code has been 
adapted for use on a microcomputer. The microcomputer version of 
the cude provides several features that simplify its use and broaden 
its applicability. These features include (1) a menu-driven environ- 
ment, (2) an input editor to simplify creation and editing of input 
files, (3) default input values and help screens to guide the user in 
analyzing a particular problem, (4) the ability to perform both para- 
metric studies and Monte Carlo analysis to examine uncertainties, 
and (5) interactive graphics and statistics output. This paper de- 
scribes the microcomputer version of IMPACTS-BRC and illustrates 
its use through an example application. 5 refs., 5 figs., 3 tabs. 


19147 (SAND-90-0024C) Standardizing complexity charac- 
teristics in Function Points: A process improvement. Schofield, 
J.R. Jr. Sandia National Labs., Albuquerque, NM (USA). [1990]. 
25p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. (CONF-900376-1: 8. national conference on 
measuring data processing quality and productivity, Orlando, FL 
(USA), 14-16 Mar 1990). Order Number DE90005961. Available 
from NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 

The Function Point (FP) concept was introduced to “define” a 
measure for applications development and maintenance functions 
avoiding the problems inherent in productivity measures in the late 
1970s. At that time, Albrecht outlines three essentials elements for 
software size measurement: the measure must be technology 
independent; the technique must measure all the application func- 
tions delivered to the end customer; and the technique must 
measure only the application functions as delivered. Using these 
three attributes of a measurement, further concentrated analysis 
coukd be performed for languages, technologies, methodologies, 
and tools. The characterization of systems and the quality of the 
product are motives for subscribing to FPs. Since the inception of 
FPs, attempts have been made to improve the process of quantify- 
ing FPs. Some of these attempts have strayed from the intended 
use of FPs and have diverted valuable energy away from consis- 
tent application. The purpose of this article is to describe the 
process and the quantification of complexity factors for each of the 
five Unadjusted FPs. 4 refs. 


19148 


(SLAC—355) interpretable projection pursuit. Morton, 
S.C. Stanford Linear Accelerator Center, Menio Park, CA (USA). 
Oct 1989. 109p. Sponsored by U.S. DOE Energy Research. DOE 


Contract AC03-76SF00515. (STAN-LCS—106). Order Number 
DE90006420. Available from NTIS, PC AO6/MF A01 - OSTI; GPO 
Dep. 

The goal of this thesis is to modify projection pursuit by trading 
accuracy for interpretability. The modification produces a more par- 
simonious and understandable model without sacrificing the 
structure which projection pursuit seeks. The method retains the 


99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


nonlinear versatility of projection pursuit while clarifying the results. 
Following an introduction which outlines the dissertation, the first 
and second chapters contain the technique as applied to 
exploratory projection pursuit and projection pursuit regression re- 
spectively. The interpretability of a description is measured as the 
simplicity of the coefficients which define its linear projections. Sev- 
eral interpretability indices for a set of vectors are defined based 
on the ideas of rotation in factor analysis and entropy. The two 
models require slightly different indices due to their contrary goals. 
A roughness penalty weighting approach is used to search for a 
more parsimonious description, with interpretability replacing 
smoothness. The computational aigorithms for both interpretable 
exploratory projection pursuit and interpretable projection pursuit 
regression are described. In the former case, a rotationally invari- 
ant projection index is needed and defined. In the latter, alterations 
in the original algorithm are required. Examples of real data are 
considered in each situation. The third chapter deals with the con- 
nections between the proposed modification and other ideas which 
seek to produce more interpretable models. 


19149 (STF-15A88021) DEBAC: Program for the calcula- 
tion of climate, power, energy and service conditions in 
buildings. Roedseth, A.; Harsem, T.Th.; Boerresen, B.A. SINTEF, 
Trondheim (Norway). Aug 1988. 103p. (In Norwegian). Order Num- 
ber DE90748502. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

The need for optimal management of energy resources has led 
to the development of improved methods in calculating the de- 
mands of power and energy and not least the climatic conditions in 
buildings. The report describes the computer program DEBAC de- 
signed for simulating the optimum operation of air-conditioning 
plants and buildings during a period of one year. The pliant can be 
designed and controlled by means of input data. The program 
gives statistics for both the total demand of energy and power for 
each of the components. The program is made suitable for IBM-PC 
compatible computers. 17 figs., 1 tab., 7 refs. 


19150 (UCRi—101437-Rev.1) Using object oriented devel 
opment to support prototyping: Revision 1. Zucconi, L. 
(Lawrence Livermore National Lab., CA (USA)); Mack, G.; 
Williams, L.G. Lawrence Livermore National Lab., CA (USA). 20 
Nov 1989. 8p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract W-7405-ENG-48. (CONF-900388—1-Rev.1: International 
workshop on software engineering, artificial intelligence and expert 
systems for high energy and nuclear physics, Lyon (France), 19-24 
Mar 1990). Order Number DE90006259. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

This report describes a project in which semi-formal software de- 
velopment methods were used in parallel with a prototyping effort 
to develop a real-time monitor and control computer system. The 
prototype was used to define and clarify the requirements for the 
system. The semi-formal approach was used to capture and docu- 
ment those requirements. The resulting description of the system 
was then used to migrate the prototype to a first version production 
system. This combined approach helped to overcome many of the 
problems typically associated with prototyping alone. This project 
was also used as a vehicle for technology transfer. Due to con- 
straints in the local environment, the approach io technology 
transfer used here differed substantially from those typically de- 
scribed in the literature. The development and technology efforts 
and the lessons learned from each are described. 12 refs. 


19151 An extension of the Hopfield-Tank model for solution 
of the multiple traveling salesmen problem. Wachoider, E. (En- 
gineering Physics and Mathematics Div., Oak Ridge National Lab., 
Oak Ridge, TN (US)); Han, J.; Mann, R.C. pp. 700 of Proceedings 
of the IEEE international conference on neural networks. IEEE 
Service Center, Piscataway, NJ (1988). DOE Contract AC05- 
840R21400. (CONF-880745-: IEEE annual international 
conference on neural networks, San Diego, CA (USA), 24-27 Jul 
1988). 

The authors developed an efficient neural network algorithm for 
solving the Multiple Traveling Salesman Problem (MTSP). A new 
transformation of the N-city, M-salesman MTSP to the standard 
Traveling Salesman Problem (TSP) is introduced. The transformed 
problem is represented by an expanded version of Hopfield-Tank’s 
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neuromorphic city-position map with (N+M-1)-city and a single ficti- 
tious salesman. The dynamic model associated with the problem is 
based on the Basic Differential Multiplier Method (BDMM). The al- 
gorithm was successfully tested on many problems with up to 30 
cities and 5 salesman. in all test cases, the algorithm always con- 
verged to valid solutions. 


19152 Pra-based data analysis for use in computerized 
decision aids. Arueti, S. (Mechanical, Aerospace, and Nuclear En- 
gineering Dept., UCLA, Los Angeles, CA (US)); Apostolakis, G. pp. 
910 of Artificial intelligence and other innovative computer applica- 
tions in the nuclear industry. Majumdar, M.C.; Majumdar, D.; 
Sackett, J.1 American Nuclear Society, La Grange Park, IL (1987). 
(CONF-870832-: Topical meeting on artificial intelligence and other 
innovative computer applications in the nuclear industry: present 
and future, Snowbird, UT (USA), 31 Aug - 2 sep 1987). 

After surveying the current methodology for data analysis, the 
authors found a weakness in the way that uncertainty is ex- 
pressed. In particular, there is a tendency to express much less 
uncertainty than our intuition expects. They suggest a different 
methodology which utilizes population variability curves at various 
levels. This methodology eliminates that weakness, and enables 
one to construct a structure of relationships for data analysis, and 
to apply the population variability method for propagating failure 
distributions within the structure. 


19153 Multiprocessing Monte Carlo codes on distributed 
and common memory computer systems. McKinney, G.W. The- 
sis (Ph. D.). 161p. Univ. of Washington, Seattle, WA (US) (1987). 
Availabie from University Microfilms, PO Box 1764, Ann Arbor, Ml 
48106, Order No.88-02,299. 

Monte Carlo neutral particle transport (MCNPT) is a natural can- 
didate for multiprocessing; however, memory contention on a 
common memory computer system and communication on a lim- 
ited, distributed memory system result in speedup significantly less 
than the number of processors. Multiprocessing Monte Carlo codes 
are developed for each of these fundamentally different systems. 
Unique aspects of this work include the determination of important 
speedup parameters for both systems and the formulation of quan- 
titative methods for predicting speedup. For the CRAY common 
memory system, a Monte Carlo memory simulator is developed in 
which both the fundamental system and code parameters are com- 
bined. 
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Refer also to citation(s) 16070, 16071, 16190, 16633, 17833, 
17835, 19137, 19151 


19154 (ANL/EAIS/TM-8) Study of verification, validation, 
and testing in the automated data processing system at the 
Department of Veterans Affairs. Andrews, A. (Argonne National 
Lab., IL (USA). Energy Systems Div.); Formento, J.W.; Hill, L.G.; 
Riemer, C.A. Argonne National Lab., IL (USA). Environmental As- 
sessment and Information Sciences Div. Jan 1990. 58p. Sponsored 
by Veterans Administration. DOE Contract W-31109-ENG-38. Or- 
der Number DE90006647. Available from NTIS, PC A04/MF A01 - 
OSTI; GPO Dep. 

Argonne National Laboratory (ANL) studied the role of verifica- 
tion, validation, and testing (VV&T) in the Department of Veterans 
Affairs (VA) automated data processing (ADP) system development 
life cycle (SDLC). In this study, ANL reviewed and compared stan- 
dard VV&T practices in the private and government sectors with 
those in the VA. The methodology included extensive interviews 
with, and surveys of, users, analysts, and staff in the Systems De- 
velopment Division (SDD) and Systems Verification and Testing 
Division (SV&TD) of the VA, as well as representatives of private 
and government organizations, and a review of ADP standards. 
The study revealed that VA’s approach to VV&T already incorpo- 
rates some industry practices — in particular, the use of an 
independent organization that relies on the acceptability of test re- 
sults to validate a software system. Argonne recommends that the 
role of SV&TD be limited to validation and acceptance testing (de- 
fined as formal testing conducted independently to determine 
whether a software system satisfies its acceptance criteria). It also 
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recommends that the role of the SDD be expanded to include veri- 
fication testing (defined as formal testing or revaluation conducted 
by the developer to determine whether a software development 
satisfies design criteria). Integrated systems testing should be per- 
formed by Operations in a production-like environment under 
stressful situations to assess how trouble-free and acceptable the 
software is to the end user. A separate, independent, quality assur- 
ance group should be responsible for ADP auditing and for helping 
to establish policies for managing software configurations and 
should report directly to the VA central office. Finally, and of no 
less importance, an in-house training program and procedures 
manual should be instituted for the entire SDLC for all involved 
staff; it should incorporate or reference ADP standards. 


19155 (DOE/EIA-0249(89)) Directory of energy data collec- 
tion forms: Forms in use as of October 1989. USDOE Energy 
Information Administration, Washington, DC (USA). Office of Statis- 
tical Standards. 17 Jan 1990. 60p. Sponsored by U.S. DOE 
Management & Administration. Order Number DE90006017. Avail- 
able from NTIS, PC A04/MF A01 - GPO - OSTI; GPO Dep. 

This is the thirteenth edition of the Directory of Energy Data Col- 
lection Forms, an authoritative listing of selected public use forms 
currently used as basic energy information gathering tools by the 
Department of Energy (DOE). Originally entitled EIA Data Collec- 
tion Forms, this directory provides an overview of DOE's energy 
information collection programs for decisionmakers in government 
and industry. All DOE forms designed to collect energy information 
and used by the EIA that had Office of Management and Budget 
(OMB) approval on October 1, 1989, are in this directory. 


19156 (DOE/ER-0423) FEDIX an on-line information ser- 
vice tor universities and other research organizations: User's 
guide, Version 2.0 release 2. USDOE, Washington, DC (USA). 
Feb 1990. 22p. Sponsored by U.S. DOE Energy Research. Order 
Number DE90006450. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

FEDIX is a system of on-line databases providing information on 
Federal Government programs of interest to colleges and universi- 
ties. The system currently contains information ion the Department 
of Energy's energy- related equipment program, DOE research and 
development programs, faculty/student education programs, and 
DOE's minority assistance programs. DOE’s sub-system is referred 
to as “DOEINFO”. Databases containing information on Office of 
Naval Research and National Aeronautics and Space Administra- 
tion programs will be developed in the fall of 1989 and will be 
available on-line in FY 1990. It is anticipated that other government 
agencies will soon be providing information on their programs. 


19157 (IC-89/306) Selecting journals for a third world 
mathematics library. Shahshahani, S. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1989. 15p. Order Number 
DE90615136. Available from NTIS (US Sales Only), PC A03/MF 
A01 - OSTI; INIS. 

We wish to provide the kind of background and data on mathe- 
matics periodicals that will enable the third-world mathematicians 
(a) to better articulate their need for a large supply of journals and 
(b) to help them develop a rational policy. (author). 4 refs, 2 tabs. 


19158 (UCRL-101061-Rev.2) MIPS and _  BIPS are 
Megafiops: Limits of unidimensional assessments: Revision 
2. Banks, W.W.; Pihiman, M. Lawrence Livermore National Lab., 
CA (USA). [1989]. 7p. Sponsored by U.S. Department of Defense. 
DOE Contract W-7405-ENG-48. (CONF-8910155—2: 33. annual 
meeting of Human Factors Society, Denver, CO (USA), 16-20 Oct 
1989). Order Number DE90006777. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

Traditional methods of evaluating local area network perfor- 
mance generally refer to the network’s throughput, time delays, 
data rate (BIPS), or media access protocol efficiency. These mea- 
surements are quite acceptable when determining point-to-point 
benchmark network performance but do not take into account the 
more global man-machine performance issues associated with 
people using network systems to perform tasks and execute func- 
tions concurrently within a “total systems” context. This paper 
experimentally compares differences in human _ productivity/ 





efficiency while using: (1) an existing data gathering system con- 
sisting of several geographically distributed, unconnected, and 
disparate mainframes; and (2) a prototype Intelligent Gateway (Lo- 
cal Area Network) connecting mainframes and offering the user 
less complexity in procedure execution and an easy to use inter- 
face. Tests were conducted with volunteer users in a repeated 
measures experimental design. Each test subject was randomly 
assigned to each of two conditions and required to execute routine 
tasks with each of two systems. ANOVA results revealed significant 
differences in task completion times and human error rates be- 
tween the two systems. An increase in human productivity/ 
efficiency was observed using the gateway LAN. 5 refs., 5 figs. 
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counter at West Cumberland Hospital, Whitehaven, 15:17927 
(R;GB) 

National survey of human body radioactivity measured by a mobile 
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15:17928 (R;GB) 

Deutsche Shell A.G., Hamburg (Germany, F.R.) 
Fuels today and tomorrow, 15:15974 (R;DE;in German) 
DK-Teknik, Soeborg (Denmark) 

Straw-firing in fluidized beds: 
(R;DK;in Danish) 

Dornbusch (David M.) and Co., Inc., San Francisco, CA (USA) 

Impacts of Outer Continental Shelf (OCS) development on recre- 
ation and tourism, 15:15991 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on recre- 
ation and tourism. Volume 1. Executive summary, 15:15992 
(R;US) 

Impacts of Outer Continental Shelf (OCS) development on recre- 
ation and tourism. Volume 2. Final report and case studies, 
15:15993 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on recre- 
ation and tourism. Volume 3. Detailed methodology, 15:15994 
(R;US) 

Impacts of Outer Continental Shelf (OCS) development on recre- 
ation and tourism. Volume 4. User's manual, 15:15995 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on recre- 
ation and tourism. Volume 5. Program logic manual, 15:15996 
(R;US) 

Duke Univ., Durham, NC (USA). Dept. of Mechanical Engineer- 
ing and Materials Science 

Positron annihilation lifetime evaluation of thermal cycling effects 
in atactic polystyrene, 15:18722 (R;US) 

Durham Univ. (UK) 

An L? representation of the continuum in heavy particle collisions, 
15:18413 (D:GB) 

Models of high energy pp,pp scattering, 15:18408 (D;US) 

Perturbative QCD studies of multijet structures in electron-positron 
annihilation, 15:18461 (D;GB) 

Skyrmion and other extended solutions of nonlinear -models in 2 
and (2+1) dimensions, 15:18463 (D;GB) 

Dynamac Corp., Rockville, MD (USA) 

Ground-water models: A comparison using field data. Final report, 

28 June 1985-26 May 1988, 15:17983 (R;US) 


Stoking methods, 15:16260 
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Ecole Polytechnique Federale, Lausanne (Switzerland). Centre 

de Recherche en Physique des Plasma (CRPP) 

Axisymmetric toroidal equilibrium with flow and anisotropic pres- 
sure, 15:18975 (R;CH) 

Density measurement of a magnetized plasma column using a 
resonant cavity technique, 15:18968 (R;CH) 

Direct measurement of ion phase space orbits in an electrostatic 
field, 15:18973 (R;CH) 

Experimental results on a 100 GHz frequency tunable quasi- 
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Ecole Polytechnique Federale, Lausanne (Switzerland). Centre de 


Experimental study of intrinsic stochasticity in magnetized plasma, 
15:18971 (R;CH;In French) 

Observation of the ion-acoustic feature in the spectrum of far- 
infrared radiation scattered from a He-plasma in a tokamak, 
15:18970 (R:CH) 

Performance measurements in 3D ideal magnetohydrodynamic 
stability computations, 15:18976 (R;CH) 

Precision of ion temperature measurements in a tokamak plasma 
using collective Thomson scattering: a numerical study, 
15:18972 (R;CH) 

Strong field-particie interactions: experimental aspects, 15:18969 
(R;CH) 
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Economic Council of Canada, Ottawa, ON (Canada) 
Exhaustible resources and economic growth: the case of uranium 
mining in Saskatchewan, 15:16058 (R;CA) 


ECS/Normandeau, Aiken, SC (USA) 
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(R;US) 
Edinburgh Univ. (UK) 
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15:18511 (D;GB) 


Edison Electric inst., Washington, DC (USA) 
Utility opportunities for new generation, 15:16791 (R;US) 


EG and G Energy Measurements, Inc., Las Vegas, NV (USA) 
Effectiveness of water spray mitigation systems for accidental re- 
leases of hydrogen fluoride: Volume 2, Appendices A-D, 
15:15976 (R:US) 
EG and G Idaho, Inc., idaho Falls, ID (USA) 
Residual life assessment of major light water reactor components: 
Overview: Volume 2, 15:16673 (R;US) 


EG and G Mound Applied Technologies, Miamisburg, OH (USA) 

Adsorption of tritium on metals, ceramics, and organic materials: 
Part 2: Adsorption inhibition of tritium for stainless steels, 
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An investigation of nonchlorinated substitute cleaning agents for 
methylene chloride, 15:16945 (R;US) 
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Environmental monitoring at Mound: 1988 report, 15:16177 (R;US) 
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rhenium-188 for use in radiotherapy, 15:18060 (R;CH;in German) 
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plan: Final report, 15:17878 (R;US) 

Application of oil agglomeration technology for coal upgrading: Fi- 
nal report, 15:15830 (R;US) 

Application of the EPRI simuiator qualification methodology to the 
Bugey simulator: Final report, 15:16533 (R;US) 

Assessment of scaling uncertainties for PWR plant large-break 
LOCA [loss-of-coolant accident] analysis: Final report, 15:16653 
(R;US) 

Cognitive correlates of ultrasonic inspection performance, 
15:16656 (R;US) 

Commercial heat pump water heaters: Applications handbook: Fi- 
nal report, 15:16905 (R;US) 

Effect of coolant chemistry on PWR radiation transport processes: 
Volume 1, Experimental results and assessments: Final report, 
15:16655 (R;US) 

Effect of coolant chemistry on PWR radiation transport processes: 
Volume 2, Operational aspects and experimental procedures: 
Final report, 15:16531 (R;US) 

Effect of coolant chemistry on PWR radiation transport processes: 
Volume 3, Operational and experimental data: Final report, 
15:16532 (R;US) 

Electropolishing qualification program for PWR steam generator 
channel heads: Final report, 15:16530 (R;US) 

Extremely low frequency electric and magnetic fields and cancer: 
A literature review: Final report, 15:18136 (R;US) 
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Optimizing energy use in the process industries: Volume 1, Exec- 
utive summary: Final report, 15:16792 (R;US) 
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15:16529 (R;US) 
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orities, 15:16703 (R;US) 

Proceedings: The Appendix ‘K’ relief workshop, 15:16652 (R;US) 
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15:16274 (R;US) 
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port, 15:15909 (R;US) 
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Manual: Final report, 15:16689 (R;US) 

Status of subregional and mesoscale models: Volume 1, Air qual- 
ity models: Final report, 15:17879 (R;US) 

The market for fuel cell power plants within municipally owned util- 
ities: Final report, 15:16825 (R;US) 

Utility opportunities for new generation, 15:16791 (R;US) 

Vaporization of strontium, barium, lanthanum, and uranium from 
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2400 K: Final report, 15:16654 (R;US) 


Electricite de France (EDF), 75 - Paris (France) 


Application of the EPRI simulator qualification methodology to the 
Bugey simulator: Final report, 15:16533 (R;US) 


Energitorskningsnaemnden, Stockholm (Sweden) 
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To develop new energy technology at the universities, 15:16751 
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Energy and Environmental Research Corp., Irvine, CA (USA) 


Advanced coal-fueled combustor for residential space heating ap- 
plications: Final report, 15:15918 (R;US) 
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bents, 15:17900 (R;US) 


Energy Research and Development Administration, Richland, 
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Project, 15:16147 (R;US) 
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ENSCO, Inc., Melbourne, FL (USA). Data and Computer Ser- 


vices Div. 
Waveform data collection for source inversion and Lg yield studies. 
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Protection 
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Review of national ambient air quality objectives for carbon 
monoxide. Desirable and acceptable levels, 15:17873 (R;CA) 
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Review of national ambient air quality objectives for sulphur diox- 
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function, 15:18123 (R;US) 
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surface-water chemistry: The direct/delayed response project, 
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15:18020 (R;US) 
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Fenix and Scisson, Inc., Tulsa, OK (USA) 

Technical services to assist in developing a large diameter blind 
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Technical services to assist in developing a large diameter blind 
shaft boring test plan: Task 2 report, Current technology review, 
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A new Tevatron Collider working point near the integer, 15:17742 
(R;US) 
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Handbook of district heating, 15:16958 (R;Fl;in Finnish) 
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Life-time of turbogenerators and possibilities of its extension, 
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Florida Univ., Gainesville, FL (USA). Combustion Lab. 
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CO2, O2, and unburned hydrocarbons as surrogates for verifica- 
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report, October 1986-June 1988, 15:17863 (R;US) 

Florida Univ., Gainesville, FL (USA). Dept. of Chemical Engi 
neering 

A comprehensive program to develop correlations for the physical 
properties and composition of black liquors from a data base of 
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15:16901 (R;US) 
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Ford Motor Co., Dearborn, Mi (USA) 
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ERA Vol. 15, No. 7 493 





Forschungsgeselischaft Kohlegewinnung Zweite Generation mbH, Essen 
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1963, 15:16105 (R;US) 
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15:16109 (R;US) 

November monthly report: Contamination control — Columbia 
River: Progress report, 15:16100 (R;US) 

November monthly report: Contamination control — Columbia 
River, 15:16104 (R;US) 
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(R;US) 
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Regional monitoring activities, March 1958, 15:16084 (R;US) 
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River: Progress report, 15:16088 (R;US) 

Technological performance of backup silver reactor, 15:16051 
(R;US) 

Geological Survey of Canada, Ottawa, ON (Canada) 

The Geological Survey of Canada Radiocarbon Dating Labora- 
tory, 15:17175 (R;CA) 

GEOMET Technologies, inc., Germantown, MD (USA) 
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port, 15:16849 (R;US) 

George Mason Univ., Fairfax, VA (USA). Center for Compute- 
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Paratlel computing and statistics, 15:19103 (R;US) 

Georgia Inst. of Tech., Atlanta, GA (USA) 
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through an electrochemical membrane: Final report, 15:16498 
(R;US) 
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Georgia State Univ., Atlanta, GA (USA) 

Investigations of the interactions of radiation with matter. Final re- 
port, May 1986-May 1989, 15:18231 (R;US) 
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14. seminar on activation analysis. Program and abstracts of pa- 
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Gesellschaft fuer Schwerionenforschung mbH, Darmstadt (Ger- 
many, F.R.) 
The projectile fragment separator FRS at GSI, 15:17761 (R;DE) 
Glasgow Univ. (UK) 
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Development of a hybrid photovoltaic-liquid fueled thermoelectric 
generator for Arctic locations: Final report, 15:16358 (R;CA) 
Gosudarstvennyj Komitet po _ Ispol’zovaniyu Atomnoj 

Ehnergii SSSR, Moscow (USSR).  Tsentral’nyj 
Nauchno-Issledovatel’skij Inst. Intormatsli i Tekhniko- 
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Thermonuclear synthesis: 
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Grumman Aerospace Corp., Princeton, NJ (USA). Corporate Re- 
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ies, 15:18928 (R;US) 
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evalution of Norwegian conservation policy in view of the report 
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Hahn-Meitner-institut Berlin G.m.b.H. (Germany, F.R.) 
International conference on fifty years research in nuclear fission. 
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Hammer (Michael), Newton, MA (USA) 
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15:18129 (R;US) 

Hampton Univ., VA (USA) 
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Contamination contro}—Columbia River: March monthly report, 
15:16107 (R;US) 
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integration, and summary: Revision 1, 15:16669 (R;US) 

Haztech Canada, Edmonton, AB (Canada) 

Haztech Canada Edmonton '89: Environmental contro/hazardous 
waste management conference proceedings, 15:17930 (R;CA) 

Haztech Canada Edmonton ‘89: Environmental contro/hazardous 
waste management conference proceedings, 15:16736 (R;CA) 


Hebrew Univ., Jerusalem (Israel) 

Analysis of x-ray spectra emitted from highly ionized atoms in the 
vacuum spark and laser-produced high power plasma sources, 
15:18255 (R;IL;In Hebrew) 

Doping in mercuric iodide crystals and its influence on electronic 
properties and material structure, 15:17136 (R;IL;in Hebrew) 

Highquest Engineering, Inc., Vancouver, BC (Canada) 

Crossflow turbine developments and testing ultra-low head hydro 

applications: Executive summary, 15:16288 (R;CA) 
Hiroshima Univ. (Japan). Inst. for Fusion Theory 

Ergodization of magnetic surfaces due to finite beta effect in a he- 
lical system, 15:18935 (R;JP) 

Simulation study of self-sustainment mechanism in reversed-field 
pinch configuration, 15:18936 (R;JP) 


April monthly report, 


May monthly report, 


May monthly report, 


Illinois Univ., Chicago, IL (USA) 


Hoechst CeramTec A.G., Selb (Germany, F.R.) 

Design, construction and test of a new 2-stroke-2-cylinder engine 
according to the Ficht-principle equipped with ceramic compo- 
nents. Final report, 15:16974 (R;DE;in German) 

Hoejbogaard Biogasanlaeg Noerre Aaby A/S, Noerre Aaby (Den- 
mark) 

Preheating of manure utilizing heat exchanger and flue gas, 
15:16239 (R;DK;In Danish) 

Honeywell, inc., Golden Valley, MN (USA). Corporate Systems 
Development Div. 

Development of an advanced, microprocessor-based control 
subsystem for gas-fired, packaged cogeneration systems. Sum- 
mary report, February 1983-April 1989, 15:16955 (R;US) 

Hungarian Academy of Sciences, Budapest (Hungary). Central 
Research Inst. for Physics 

Interpretation of acoustic emission signals to the evaluation of 
pressure tests, 15:16551 (R;HU;In Hungarian) 

Reliability of real-time computing with radiation data feedback at 
accidental release, 15:16666 (R;HU) 

Hycrude Corp., Chicago, IL (USA) 

Perform research in process development for hydroretorting of 
eastern oil shales: Volume 1, Project results and achievements: 
Final report, 15:16031 (R;US) 

Perform research in process development for hydroretorting of 
Eastern oil shales: Volume 2, Expansion of the Moving-Bed Hy- 
droretorting Data Base for Eastern oil shales: Final report, 
15:16036 (R;US) 

Perform research in process development for hydroretorting of 
eastern oil shales: Volume 3, Sample procurement summary re- 
port: Final report, 15:16037 (R;US) 


ICI-TENSA Services, Houston, TX (USA) 

Optimizing energy use in the process industries: Volume 1, Exec- 
utive summary: Final report, 15:16792 (R;US) 

Optimizing energy use in the process industries: Volume 3, Impact 
of utility costs on selected energy conservation and energy cost 
reduction technologies: Final report, 15:16903 (R;US) 

Optimizing energy use in the process industries: Volume 4, Case 
study data: Final report, 15:16904 (R;US) 

Idaho Univ., Moscow, ID (USA) 

Pion production differential cross section of heavy-ion collisions at 

subthreshold energies, 15:18452 (D;US) 
IIT Research Inst., Chicago, IL (USA) 

Compilation of 1988 annual reports of the Navy ELF (extremely 
low frequency) Communications System Ecological-Monitoring 
Program. Volume 1. Annual progress report No. 7, January- 
December 1988, 15:18130 (R;US) 

Compilation of 1988 annual reports of the Navy ELF (extremely 
low frequency) Communications System Ecological Monitoring 
Program. Volume 2. Annual progress report No. 7, January- 
December 1988, 15:18131 (R;US) 

Compilation of 1988 annual reports of the Navy ELF (extremely 
low frequency) Communications System Ecological Monitoring 
Program. Volume 3. Annual progress report No. 7, January- 
December 1988, 15:18132 (R;US) 

illinois Environmental Protection Agency, Springfield, IL (USA). 
Div. of Land Pollution Control 

Guidance manual for LUST (Leaking Underground Storage Tank) 
cleanups in Illinois, September 1989. Interim report, 15:16004 
(R;US) 

Illinois Univ., Chicago, IL (USA) 

An improved 8-GeV beam transport system for the Fermi National 
Accelerator Laboratory, 15:18273 (D;US) 

Cedar project: Original goals and progress to date: [Technical 
progress report], 15:19126 (R;US) 

Determination of dehydration temperatures of a secondary vug- 
filling mineral (smectite clay) using a differential thermal analysis 
at various pressures, 15:16125 (R;US) 

Development and application of large-N expansions to problems in 
quantum mechanics and an investigation of the leading particle 
effect, 15:18917 (D;US) 
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illinois Univ., Urbana, IL (USA) 


Illinois Univ., Urbana, IL (USA) 

A study of the photon-decay modes of the giant dipole resonance 
in even-A neodymium isotopes, 15:18304 (D;US) 

Aspects of chiral symmetry breaking in gauge field theories, 
15:18509 (D;US) 

Dynamics of pions in ultrarelativistic heavy ion collisions, 
15:18459 (D;US) 

Hadroproduction of A, — pKz, 15:18398 (D;US) 

Line bundles and integrality conditions in quantum mechanics and 
quantum field theory, 15:18920 (D;US) 

Monte Carlo studies of momentum distributions and longitudinal 
response functions of A = 3 and 4 nuclei, 15:18460 (D;US) 

Preparation of YBa2Cu307_, from homogeneous metal alkoxide 
solution, 15:17083 (R;US) 

Production of charm mesons by high-energy neutrons, 15:18271 
(D;US) 

illinois Univ., Urbana, IL (USA). Computer Systems Group 

Accurate timing model for fault simulation in MOS circuits. Mas- 

ter's thesis, 15:17695 (R;US) 
illinois Univ., Urbana, IL (USA). Coordinated Science Lab. 

Systolic algorithms for imaging from space. Final report, 1 August 
1986-31 July 1989, 15:17852 (R;US) 

Illinois Univ., Urbana, IL (USA). Dept. of Chemical Engineering 

Supercritical fluid thermodynamics for coal processing: Quarterly 
progress report, October 1, 1989-December 31, 1989, 
15:15847 (R;US) 

illinois Univ., Urbana, IL (USA). Dept. of Civil and Environmental 
Engineering 

Anaerobic fluid-bed treatment of coal conversion wastewater: Fi- 

nal report, 15:15887 (R;US) 
illinois Univ., Urbana, IL (USA). Dept. of Computer Science 

Wavetorm methods for ordinary differential equations, 15:19127 

(R;US) 
imatran Voima Oy (IVO), Helsinki (Finland) 

Indoor climate, electric space heating and residential health, 
15:16860 (R;Fl;in Finnish) 

Polyaromatic hydrocarbons and heavy metals in coal and peat 
combustion, 15:17950 (R;Fl;in Finnish) 

Strain, stress and lifetime of uniform stranded conductors, 
15:16690 (R:Fl) 

The immunity of a power transmission network to harmonic currents 
and the propagation of harmonics, 15:16691 (R;Fl;in Finnish) 

industrial Health Foundation, inc., Pittsburgh, PA (USA) 

Dose-effect relationship of asbestos dust. Technical report (Final), 
15:18127 (R;US) 

Industry Cooperative Hydrogen Fluoride Mitigation/Assessment 
Program (USA). Water Spray Subcommittee 

Effectiveness of water spray mitigation systems for accidental re- 
leases of hydrogen fluoride: Volume 1, Detailed report, 
15:15975 (R;US) 

Effectiveness of water spray mitigation systems for accidental re- 
leases of hydrogen fluoride: Volume 2, Appendices A-D, 
15:15976 (R;US) 

Information Ventures, Inc., Philadelphia, PA (USA) 

Extremely low frequency electric and magnetic fields and cancer: 

A literature review: Final report, 15:18136 (R;US) 
Ingenieursbureau Oranjewoud BV, Driehuis (Netherlands) 

Summary of the 12 test projects ‘Decentralized Power Genera- 
tion'within the framework of the Dutch National Development 
Program WindEnergy (NOW-2), 15:16434 (R;NL;In Dutch) 

Innosys ApS, Copenhagen (Denmark) 

Acquisition and management of energy data, 15:16963 (R;DK;In 
Danish) 

Institute for Defense Analyses, Alexandria, VA (USA) 

State of knowledge on the determinants of offensiveness and de- 
fensiveness in conventional ground forces, 15:17001 (R;US) 

Institute for Nuclear Studies, Otwock-Swierk (Poland) 

Department of Thermonuclear Research - annual report 1986, 
15:18927 (R;PL) 

Institute of Atomic Energy, Otwock-Swierk (Poland) 

Analysis of the fast transients in the research reactor MARIA, 
15:16660 (R;PL;In Polish) 
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Methodology and the estimation of radiation doses from gaseous 
and volatile radioactive effluents released from EWA reactor be- 
tween 1976 and 1982, 15:16635 (R;PL;In Polish) 

Institute of Gas Technology, Chicago, IL (USA) 

Modeling of coal-gasification fluidized-bed reactors for scale-up 
and commercial design. Final report, May 1, 1975-December 
31, 1978, 15:15857 (R;US) 

Perform research in process development for hydroretorting of 
Eastern oil shales: Volume 2, Expansion of the Moving-Bed Hy- 
droretorting Data Base for Eastern oil shales: Final report, 
15:16036 (R;US) 

Institute of Man and Resources, Ottawa, ON (Canada) 

Wind/diesel research and development facility at the Atlantic Wind 
Test Site for Solar Energy Development Program, 15:16460 
(R;CA) 

Institute of Nuclear Chemistry and Technology, Warsaw (Poland) 

Countercurrent backextraction of uranium from 0,16 M solution of 
nonylphenylophosphoric acids in kerosene to 8 M industrial 
phosphoric acid, 15:17177 (R;PL;In Polish) 

Extraction of uranium from wet process phosphoric acid in cen- 
trifugal and mixer-settler batteries, 15:17176 (R;PL;In Polish) 

Model studies on precipitation of ammonium uranyl tricarbonate 
from kerosene solutions of di-(2-ethylhexyl) phosphoric acid and 
trioctylphosphine oxide, 15:17178 (R;PL;in Polish) 

Institute of Nuclear Physics, Cracow (Poland) 

Gamma spectroscopy analysis of hot particles from the Chernobyl 
fallout, 15:16663 (R;PL) 

Institutet foer Vatten- och Luftvaardsforskning, Stockholm 
(Sweden) 

Long-term test of alarm instruments for diesel engine exhaust 

gases, 15:16982 (R;SE;iIn Swedish) 
Instituto de Engenharia Nuclear, Rio de Janeiro, RJ (Brazil). 
Dept. de Fisica 
A production method for Cr-51 at IEN's cyclotron, 15:17457 (R;BR) 
Instituto de Fisica Teorica, Sao Paulo, SP (Brazil) 

Application to supersymmetric models of Dirac-kaehler formalism 
on the lattice, 15:18470 (R;BR;Iin Portuguese) 

Instituto de Pesquisas Energeticas e Nucieares, Sao Paulo, SP 
(Brazil) 

A simplified theoretical model for the laser-induced optogalvanic 
effect, 15:18943 (R;BR) 

Angular dependence of the parallel plate ionization chambers of 
Ipen, 15:17790 (R;BR;In Portuguese) 

Correction factors for clinical dosemeters used in large field 
dosimetry, 15:18719 (R;BR;In Portuguese) 

Electron equilibrium for parallel plate ionization chambers in 
gamma radiation fields, 15:17792 (R;BR;in Portuguese) 

Gastrin labelled at Ipen: comparison with a commercial tracer, 
15:18091 (R;BR;In Portuguese) 

Improvement in the dosimetric CaSO,: Dy obtention method, 
15:17791 (R;BR;In Portuguese) 

Mathematical development of a 10 years old child phantom for use 
in internal dosimetry, 15:18718 (R;BR;In Portuguese) 

Photodissociation comprehensive study of OH~ on alkali halides 
and their interaction with colour centers, 15:18735 (R;BR;In Por- 
tuguese) 

Photodissociation of OH ions in RbCi crystals, 15:18734 
(R;BR;In Portuguese) 

Report of the radiological protection procedures adapted in the 
Goiania General Hospital for assistance to the victims of the 
radiological accident with Cesium 137, 15:16186 (R;BR;In Por- 
tuguese) 

Site selection for nuclear power plants and geologic seismologia 
influence, 15:16636 (R;BR;In Portuguese) 

Use of glasses as radiation detectors for high doses, 15:17789 
(R;BR;In Portuguese) 

Instituto de Pesquisas Espaciais, Sao Jose dos Campos, SP 
(Brazil) 

Characterization of the plasma in magnetic multidipole discharges, 
15:18956 (R;BR;in Portuguese) 

Generation of electron beams in cyclotron motion and its interac- 
tion with electromagnetic fields in weakly irregular cavities: a 
study applied to conceptual elaboration of a 35 GHz gyrotron, 
15:17762 (R;BR;In Portuguese) 





Internationale Atomreaktorbau GmbH (INTERATOM), Bergisch Gladbach 


International Academy of Quantum Molecular Science, Menton 
(France) 
Sixth international congress on quantum chemistry, Jerusalem, Is- 
rael, August 21-25, 1988: Program and abstracts, 15:18241 
(R;IL) 


international Atomic Energy Agency, Vienna (Austria) 

A probabilistic safety assessment PEER review: Case study on 
the use of probabilistic safety assessment for safety decisions, 
15:16523 (R;XA) 

Appendices to the guidebook on the education and training of 
technicians for nuclear power: National systems, experience 
and examples of the education and training of technicians for 
nuclear power, 15:19096 (R;XA) 

Probabilistic safety criteria at the safety function/system level: Re- 
port of a technical committee meeting held in Vienna, 26-30 
January 1987, 15:16658 (R;XA) 

Retention of iodine and other airborne radionuclides in nuclear fa- 
cilities during abnormal and accident conditions: Final report of 
a co-ordinated research programme sponsored by the IAEA 
from 1983 to 1988, 15:17648 (R;XA) 


International Atomic Energy Agency, Vienna (Austria). Interna- 
tional Working Group on Fast Reactors 
Signal processing techniques for sodium boiling noise detection: 
Final report and proceedings of a co-ordinated research pro- 
gramme organized by the IAEA 1985-1988, 15:16573 (R;XA) 


International Centre for Theoretical Physics, Trieste (Italy) 

A 19-state R-matrix investigation of resonances in e~-He scatter- 
ing, 15:18238 (R;XA) 

A dynamical mechanism for the hairpin diagram, 15:18421 (R;XA) 

A Lagrangian formalism for nonequilibrium ensembles, 15:18886 
(R;XA) 

A mechanism for the formation of knots, kinks and discontinuous 
events in the plasma tail of comets, 15:18169 (R;XA) 

A modified Moebius inverse formula and its applications in 
physics, 15:18895 (R;XA) 

Acoustic wave emission by two dimensional plasmons, 15:18727 
(R;XA) 

An infinite component wave equation which exhibits spin-orbit 
splitting and the Lamb shift, 15:18888 (R;XA) 

Approximate solutions of Friedmannian minisuperspace models 
represented by a series of Macdonald’s functions, 15:18495 
(R;XA) 

Berry’s phase in coset pure gauge theories, 15:18494 (R;XA) 

BRST-BFV quantization of Chiral Schwinger model, 15:18492 
(R;XA) 

Chern-Simons superconductivity at finite temperature, 15:18878 
(R;XA) 

Conserved conformal currents in curved space-time, 15:18897 
(R;XA) 

Cooperative effects in a physically adsorbed monolayer of two- 
level atoms, 15:18730 (R;XA) 

Coupled magnetoplasmon-phonon modes at the surface of a 
semi-infinite semiconductor superlattice, 15:18733 (R;XA) 

Covariant quantization of Siegel's superparticle, 15:18496 (R;XA) 

Covariant quantization of spinning superparticles, 15:18499 (R;XA) 

Decay and modulation instabilities of beat waves in a plasma, 
15:18940 (R;XA) 

Exact ground and excited states of an antiferromagnetic quantum 
spin model, 15:18729 (R;XA) 

Form factors of composite quantum systems in the 
On (4,2)xOp(4,2) dynamical group formalism, 15:18887 (R;XA) 

Fusion algebra and fusing matrices, 15:18493 (R;XA) 

Gauge quantum models of massive electrodynamics, massive 
Yang-Mills theory and massive superparticle N=1 in D=10, 
15:18486 (R;XA) 

Generalized random phase approximation for multicomponent 
polymer systems, 15:17284 (R;XA) 

Growth and properties of Mz_,Ce,CuO,4,, single crystals, 
15:17086 (R;XA) 

Higher-order superciustering in the Ostriker explosion scenario |. 
Three-point correlation functions of clusters in the constant and 
power-law models, 15:18170 (R;XA) 

Horizon problem in cosmological models with non zero, 15:18173 
(R;XA) 


Integral representation of the N=4 conformal anomaly, 15:18484 
(R;XA) 

Inverse photoemission from electronic surface states: Intensity, 
angular and polarization dependence, 15:18731 (R;XA) 

lonic equilibrium between octahedral and tetrahedral complexes in 
liquid aluminium-sodium fluoride mixtures, 15:17283 (R;XA) 

Linking numbers and variational method, 15:18488 (R:XA) 

Local supersymmetry in non-relativistic systems, 15:18892 (R;XA) 

Low temperature action for quantum antiferromagnets on a trian- 
gular lattice, 15:18732 (R;XA) 

Meson masses and constituent quarks, 15:18420 (R;XA) 

Modified tight-binding approximation and electron-phonon spectral 
function for transition metals, 15:17020 (R;XA) 

Neutrino emissivity of strange quark matter, 15:18171 (R;XA) 

On a non classical oblique derivative problem for parabolic singu- 
lar integro-differential operators, 15:18894 (R;XA) 

On induced hermitian metrics for holomorphic vector bundles, 
15:18889 (R;XA) 

On the creation of gravitational wave by photon in external electro- 
magnetic field, 15:18172 (R;XA) 

On the dynamics of polymer mixtures in solution using the RPA, 
15:17282 (R;XA) 

On the equation - Deltau+c=Ke", 15:18896 (R;XA) 

On the relativistic Viasov equation in guiding-center coordinates, 
15:18937 (R;XA) 

On the substitution of Sr ions at Y sites in YB,>Cu3z07_4,, 
15:18880 (R:XA) 

Periodic solutions for Hamiltonian systems in a nonconvex poten- 
tial well, 15:18893 (R;XA) 

Polarization - Effects on second harmonic power in light scattering 
by free electrons, 15:18240 (R;XA) 

Production of diffraction gratings using holographic interferometry, 
15:18239 (R;XA) 

Quantization of the N=2m simple supergravity in d=2+1, 15:18891 
(R;XA) 

Relativistic stimulated Brillouin and Raman scattering in a laser- 
produced plasma, 15:18939 (R;XA) 

Remarks on the Landau-Ginzburg potential and RG-flow for 
SU(2)-coset models, 15:18498 (R;XA) 

RIS and reservoirs in the NW and central Himalayan foothills, 
15:18146 (R:XA) 

Selecting journals for a third world mathematics library, 15:19157 
(R;XA) 

Specific heat and critical fluctuations in anisotropic high-T. oxide 
superconductors, 15:18879 (R;XA) 

String dynamics in curved space-time revisited, 15:18491 (R;XA) 

The bound states of the Schroedinger equation with the potential 
V=A/x?+Bx? - A numerical solution, 15:18898 (R;XA) 

The coadjoint orbit spaces of Diff(S') and Teichmueller spaces, 
15:18490 (R;XA) 

The Monad construction and Hermetian-Einstein metrics, 
15:18890 (R;XA) 

The N=2 superconformal algebras on hyperelliptic surfaces and 
their Coulomb gas realization, 15:18485 (R;XA) 

The p-adic string compactified on a torus, 15:18497 (R;XA) 

The renormalizability and the asymptotically free behaviour of the 
extended Wess-Zumino models, 15:18487 (R;XA) 

Thermal decay of an initially hot isothermal water body with appli- 
cation to thermal energy storage, 15:17662 (R;XA) 

Three-photon interband process in solids, 15:18728 (R;XA) 

Topologically massive nonabelian gauge theories in higher dimen- 
sions, 15:18489 (R;XA) 

Ultrarelativistic envelope solitons in electron-positron plasma of 
the pulsar magnetosphere, 15:18168 (R;XA) 

Ultrarelativistic excitation of beat waves in a hot magnetized 
plasma, 15:18938 (R;XA) 

Weierstrass preparation and division theorems for the ring of 
germs of superanalytic functions, 15:18899 (R;XA) 


Internationale Atomreaktorbau GmbH (INTERATOM), Bergisch 
Gladbach (Germany, F.R.) 
Development of a binary-steam-process with potassium-water 
steam cycle. Potassium system of a 300 MW,, BRC (Binary 
Rankine Cycle) power plant, 15:16491 (R;DE;In German) 
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Intertech Engineering Corp., Toronto, ON (Canada) 


Intertech Engineering Corp., Toronto, ON (Canada) 

Development and design of a peat fuel drying system: Final re- 
port, 15:15831 (R;CA) 

lonnosys Energi og Miljoe K/S, Copenhagen (Denmark) 

Batch operation of heat pumps, 15:16962 (R;DK;in Danish) 

Condensing of steam in flue gas using a heat pump system in re- 
lation to a wood chip fired boiler, 15:16259 (R;DK;in Danish) 

lowa State Univ. of Science and Technology, Ames, IA (USA) 

Advances in molecular modeling: Oriented orbitals, and a tech- 
nique for improving data quality*, 15:17060 (D;US) 

Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, September 14, 1989—-December 15, 
1989, 15:15915 (R;US) 

Superstring-inspired Eg phenomenology, 15:18317 (D;US) 

Very high energy gamma ray astrophysics: Progress report, May 
1, 1989-February 1, 1990, 15:18166 (R:US) 

lowa State Univ. of Science and Technology, Ames, IA (USA). 
lowa State Mining and Mineral Resources Research inst. 

Review of research on coal-handling characteristics: Interim re- 
port, 15:15909 (R;US) 

lowa Univ., lowa City, IA (USA). Dept. of Physics and Astronomy 

Configuration space FADDEEV caiculations: Progress report, 1 
January 1989-31 December 1989, 15:18615 (R;US) 

Dynamics of the near-earth magnetotail recent observations, 
1§:18225 (R;US) 

High energy physics at the University of lowa: Progress report, 
February 1, 1989-January 31, 1990, 15:18294 (R;US) 

Observational determination of the adiabatic index in the quiet- 
time plasma sheet, 15:18224 (R;US) 

Propagation of a westward traveling surge and the development of 
persistent auroral features, 15:18223 (R:US) 

Simultaneous observations of a theta aurora and associated mag- 
netotail plasmas, 15:18226 (R;US) 

Israel Academy of Sciences and Humanities, Jerusalem (israel) 

Sixth international congress on quantum chemistry, Jerusalem, Is- 
rael, August 21-25, 1988: Program and abstracts, 15:18241 
(R;IL) 

Tenth international free electron laser conference, kibbutz Ramat 
Rachel, Jerusalem, Israel, August 29 - September 2, 1988: Pro- 
gram and abstracts, 15:17723 (R;IL) 

israel Atomic Energy Commission, Beersheba (israel). Nuclear 
Research Center-Negev 

Chemical analysis of LaNis_,Alx alloys, 15:17261 (R;IL;In Hebrew) 

israel Chemicals Ltd., Tel Aviv (israel) 

Economic production of steam and electricity from solar energy in 
the Negev, 15:16301 (R;IL;In Hebrew) 

The potential of coal ashes and local raw materials for the building 
industry, 15:15888 (R;IL;in Hebrew) 

israel Meteorological Service, Bet Dagan (israel) 

Investigation of the distribution of solar energy in Israel: establish- 
ment of a station network and creation of a data base for insolation 
and related meteorological measurements. Part 1 - Negev. Final 
report, 1st year, 15:16296 (R;IL;in Hebrew and English) 

Israel Physical Society, Jerusalem (israel) 

Israel Physical Society 1989 annual meeting: Program and ab- 

stracts, 15:18159 (R;IL) 
Israel Vacuum Society (israel) 

Ninth Israeli vacuum congress, Bar-llan University, Ramat-Gan, 

17 April, 1989: Abstracts, 15:17003 (R;IL) 


J 


Japan Atomic Energy Research inst., Tokyo (Japan) 

Benchmark test of JENDL-3T and -3T/Rev.1, 15:16642 (R;JP;In 
Japanese) 

Computer code for the analyses of reactivity initiated accident of 
heavy water moderated and cooled research reactor ’EUREKA- 
2D’, 15:16664 (R;JP;in Japanese) 

Development of partitioning method: Behavior of iron in extraction 
with diisodecyl phosphoric acid, 15:16053 (R;JP;in Japanese) 

EDDYMULT: a computing system for solving eddy current prob- 
lems in a multi-torus system, 15:18957 (R;JP;in Japanese) 
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Fuel elements and fuel cycle concepts of actinide burner reactors: 
Conceptual study of actinide burner reactors, (4), 15:16613 
(R;JP;In Japanese) 

In search of cold D-D nuclear fusion, (1), 
Japanese) 

Loss of off-site power test of ROSA-IIl: RUN 971 with HPCS fail- 
ure, 15:16524 (R;JP) 

Lower hybrid wave spectrum broadness and driven current profile 
controls by non-uniform phasing of grill launchers, 15:19037 
(R;JP) 

Monte Carlo simulation for the calibration of neutron source 
strength measurement of JT-60 upgrade, 15:18960 (R;JP) 

New program organization system: NEWORG, 15:19135 (R;JP;In 
Japanese) 

Numerical simulation of operation region in JT-60 ohmic plasma, 
15:18962 (R;JP) 

Reactor Engineering Department annual report (April 1, 1988 - 
March 31, 1989), 15:16614 (R;JP) 

Recirculation pump suction line 75 and 25% split break LOCA test of 
ROSA-III: RUNs 929 and 930 with HPCS failure, 15:16665 (R;JP) 

Record of forum on cold fusion, 15:18958 (R;JP;in Japanese) 

Sawtooth activity and density profile in pellet injected plasmas on 
JT-60, 15:18959 (R;JP) 

The reactor core analysis code CITATION-1000VP for High Tem- 
perature Engineering Test Reactor, 15:16641 (R;JP;In Japanese) 

Transport modelling by a heat pinch theory in the JT-60 tokamak, 
15:18961 (R;JP) 

Vaporization of silver-indium-cadmium control rod material in flow- 
ing argon at high temperatures, 15:17042 (R;JP) 

Vectorization of nuclear codes 89-1: PHENIX, FPGS, 15:19134 
(R;JP;in Japanese) 

Johns Hopkins Univ., Baltimore, MD (USA) 

Mechanistic study of the effects of magnetic fields on scale forma- 

tion: Final progress report, 15:17280 (R;US) 
Joint Inst. for Nuclear Research, Dubna (USSR) 

Relativistic nuclear physics and quantum chromodynamics: Pro- 
ceedings of the 9. International seminar on high energy physics 
problems. Vol. 2, 15:18518 (R;SU) 


Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Com- 

puting Techniques and Automation 

Algorithm and program for numerical solution of a multichannel 
scattering problem with a special kind potential matrices, 
15:19136 (R;SU;in Russian) 

Model of polylinear oscillator in the space of fractional quantum 
numbers, 15:18908 (R;SU;In Russian) 

On one parallel algorithm for solving the three-dimensional integral 
magnetostatic equations, 15:19137 (R;SU;In Russian) 

Schroedinger equation analysis in the Breit-Hylleraas symmetry 
representation, 15:18910 (R;SU;In Russian) 

Spline-collocation scheme for numerical solution of one-channel 
scattering problem, 15:18911 (R;SU;in Russian) 


Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 

Problems 

Extension of the constraints algebra for the closed string with the 
fixed topology world sheet, 15:18906 (R;SU;In Russian) 

Extension of the Krichever-Novikov algebra in the closed string 
theory, 15:18907 (R;SU;In Russian) 

The gauge fixing extension of the Krichever-Novikov algebra in the 
closed string theory, 15:18905 (R;SU) 

The induction of SOS-response in Escherichia coli by heavy ions, 
15:18109 (R;SU) 

The investigation of SOS-response of Escherichia coli after gamma- 
irradiation by means of SOS-chromotest, 15:18110 (R;SU) 
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A personal radio-frequency dosimeter with cumulative-dose 
recording capabilities, 15:17801 (R;US) 

Advanced absorption technology development in the United 
States, 15:16844 (R;US) 

Advances in iridium alloy processing in FY 1988, 15:17049 (R;US) 

Airlift Deployment Analysis System (ADANS) development guide- 
lines: User interface, 15:17846 (R;US) 

An optimized algorithm for solving the nodal diffusion method on 
shared memory multiprocessors, 15:16615 (R;US) 

An overview of the ORNL Waste Handling and Packaging Plant, 
15:16065 (R;US) 

Application of risk assessment in upgrading safety and quality of 
radiochemical operations, 15:16183 (R;US) 

Architecture for a human-robot symbiotic system, 15:19123 (R;US) 

Atomic and molecular spectra from electron-excited alkali halides, 
15:17125 (R:US) 

Bibliography of publications of the Oak Ridge National Laboratory 
Fossil Energy Program, October 1, 1974 through September 30, 
1989, 15:16786 (R;US) 

Characterization of ground state neutral and ion transport during 
laser ablation of 1:2:3 superconductors by transient optical ab- 
sorption spectroscopy, 15:17076 (R;US) 

Comparison of tension, compression, and flexure creep for alu- 
mina and silicon nitride ceramics, 15:17081 (R;US) 

Dopant site location in dual-impianted GaP using {111} planar 
channeling, 15:18724 (R;US) 

Effects of oblique impact on hypervelocity shield performance, 
15:17835 (R;US) 

Emittance measurements of gallium liquid metal ion sources, 
15:17756 (R;US) 

Encouraging _electric-utility  energy-efficiency and  load- 
management programs, 15:16700 (R;US) 

Energy technology R&D and the greenhouse effect, 15:17871 
(R;US) 

Factors affecting the nature of induced mutations, 15:18036 (R;US) 

Federal methanol fleet update, 15:16986 (R;US) 

Heteroepitaxial growth of germanium films by supersonic free jet 
chemical beam epitaxy, 15:17014 (R;US) 

improved production of ethanol and n-butanol in immobilized cell 
bioreactors, 15:16222 (R;US) 

In situ growth of epitaxial superconducting YBazCu307_, films on 
insulating, semiconducting and ferroelectric K(Ta, Nb)O3 by 
pulsed laser ablation, 15:17077 (R;US) 

In situ growth of high quality epitaxial YBa2Cu,O7_, thin films at 
moderate temperatures by pulsed laser ablation, 15:17075 
(R;US) 

Initial calorimetry experiments in the Physics Division, ORNL [Oak 
Ridge National Laboratory], 15:18925 (R;US) 

Innovative and effective facilities planning: A practitioner's view- 
point, 15:16842 (R;US) 

Interaction between implanted ions and intrinsic defects in silica, 
15:17079 (R;US) 

Introduction to ECR jelectron cyclotron resonance] sources in 
electrostatic machines, 15:17755 (R;US) 

lon implantation-induced amorphization of ceramic oxides, 
15:17078 (R;US) 

Licensee Event Report (LER) compilation for month of December 
1989, 15:16604 (R;US) 

Low-level liquid waste decontamination by ion exchange, 
15:16064 (R;US) 
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Nuclear collectivity and complex alignment mechanisms in light 
tungsten and osmium nuclei, 15:18563 (R;US) 

Nuclear Safety: 1959-1989, 30 years reviewing the nuclear world: 
Volume 30-4, October-December 1989, 15:16685 (R;US) 

Results of the radiological survey at 137 Maywood Avenue, May- 
wood, New Jersey (MJ026), 15:17954 (R;US) 

Results of the radiological survey at 3 Branca Court, Lodi, New 
Jersey (LJ038), 15:17955 (R;US) 

Results of the radiological survey at 5 Branca Court, Lodi, New 
Jersey (LJ039), 15:17956 (R;US) 

Results of the radiological survey at 105 Garibaldi Avenue, Lodi, 
New Jersey (LJ065), 15:17957 (R;US) 

Results of the radiological survey at 48 Long Valley Road, Lodi, 
New Jersey (LJ085), 15:17958 (R;US) 

Results of the radiological survey at 104 Avenue E, Lodi, New Jer- 
sey (LJ086), 15:17959 (R;US) 

Results of the radiological survey at 15 John Street, Lodi, New 
Jersey (LJ087), 15:17960 (R;US) 

Results of the radiological survey at 17 John Street, Lodi, New 
Jersey, 15:17961 (R;US) 

Results of the radiological survey at Greg’s Auto Emporium, 60 
State Highway 46, Lodi, New Jersey (LJ089), 15:17962 (R;US) 
Results of the radiological survey at 21 West Central Avenue, 

Maywood, New Jersey (MJ046), 15:17963 (R;US) 

Results of the radiological survey at 83 Belle Avenue, Maywood, 
New Jersey (MJ047), 15:17964 (R;US) 

Results of the radiological survey at 112 Columbia Lane, Lodi, 
New Jersey (LJ068), 15:17965 (R;US) 

Results of the radiological survey at 9 Branca Court, Lodi, New 
Jersey (LJ042), 15:17966 (R;US) 

Results of the radiological survey at 72 State Highway 46, Lodi, 
New Jersey, 15:17967 (R;US) 

Results of the radiological survey at 70 State Highway 46, Lodi, 
New Jersey (LJ094), 15:17968 (R;US) 

Results of the radiological survey at 60 Orchard Place, Maywood, 
New Jersey, 15:17969 (R;US) 

Results of the radiological survey at 141 Belle Avenue, Maywood, 
New Jersey (MJ049), 15:17970 (R;US) 

Selecting herbaceous energy crops for the southeast and mid- 
west/lake states, 15:16209 (R;US) 

Shield design, analysis, and testing to survive stainless steel pro- 
jectiles, 15:17858 (R;US) 

Status of microwave process development for RH-TRU [remote- 
handled transuranic] wastes at Oak Ridge National Laboratory, 
15:16066 (R;US) 

Strategic mobility modeling at Oak Ridge National Laboratory, 
15:17830 (R;US) 

Structure maps in the search for new intermetallics, 15:17015 
(R;US) 

Technology transfer handbook for Martin Marietta Energy Sys- 
tems, Inc., employees, 15:16757 (R;US) 

Teleoperator servoloop tuning using an expert system, 15:17645 
(R;US) 

Test report: Preliminary tests for the High Flux Reactor: Experi- 
mental determination of flow redistribution conditions at 
pressures between 4 and 5 kg/cm? abs in a rectangular channel 
2 mm thick and 60 cm long, 15:16643 (TG;US) 

The mechanism, measurement, and influence of properties on the 
galling of metals: Final report, 15:17048 (R;US) 

The precipitation dynamics of silica particles, 15:17082 (R;US) 

The proton’s spin: A quark model perspective, 15:18416 (R;US) 

The theory of track formation in insulators due to densely ionizing 
particles, 15:18725 (R;US) 

Thirteenth Symposium on Nuclear Physics at Oaxtepec, Mexico: 
Foreign trip report, January 2-13, 1990, 15:18528 (R;US) 

TNT metabolites in animal tissues: Quarterly technical progress 
report (No. 5), October 1, 1989—December 31, 1989, 15:18051 
(R;US) 

Treatment of low-activity-level process wastewaters by Continu- 
ous Countercurrent lon Exchange, 15:16063 (R;US) 

VLSI implementation of moment invariants for automated inspec- 
tion, 15:17701 (R;US) 

Will CFC restrictions jeopardize anticipated foundation thermal ef- 
ficiency gains?, 15:16843 (R;US) 





[Fourth international conference on fusion reactor materials]: For- 
eign trip report, November 29, 1989-December 25, 1989, 
15:19040 (R;US) 

[Heavy ion inelastic scattering], 15:18527 (R;US) 

Oak Ridge National Lab., TN (USA). Applied Technology Div. 

Solid-state fluorescence above 100°C: Application to high- 
temperature laser thermometry, 15:17146 (R;US) 

Oak Ridge Y-12 Plant, TN (USA) 
A status review of the advanced technology features available for 
the Enhanced T-base Project: Supplement 2, 15:17659 (R;US) 
Oakland Univ., Rochester, Mi (USA) 
Mechanisms for radiation damage in DNA, 15:18100 (R;US) 
Office of Naval Research, Washington, DC (USA) 

Tenth international free electron laser conference, kibbutz Ramat 
Rachel, Jerusalem, Israel, August 29 - September 2, 1988: Pro- 
gram and abstracts, 15:17723 (R;IL) 

Ohio State Univ., Columbus, OH (USA) 

A study of the X¢ and P-+ distributions in the production of D= 
charmed mesons, 15:18409 (D;US) 

An experiment to determine the mass of the electron antineutrino, 
15:18404 (D;US) 

Helium-three and proton radiative capture studies at intermediate 
energies, 15:18274 (D;US) 

Magnetic resonance studies of solid T, above 4K, 15:18281 (D;US) 

Ohio State Univ., Columbus, OH (USA). Dept. of Physics 

Geometrical aspects of solvable two dimensional models, 
15:18483 (R;US) 

Ohio State Univ., Columbus, OH (USA). Dept. of Welding Engi- 
neering 

Electron microscopy of rapidly solidified weldments in a powder- 
metallurgy Al-Fe-Ce alloy, 15:17007 (R;US) 

Ohio Univ., Athens, OH (USA) 

Dirac wave functions in hypernuclear formation through kaon pho- 
toproduction, 15:18695 (D;US) 

Inclusive charged D meson production cross section measure- 
ment in 800 GeV p-emulsion interactions, 15:18284 (D;US) 

Nucleon-induced reactions on p-shell nuclei, 15:18548 (D;US) 

Structure of '*C via elastic and inelastic neutron scattering from 
13C: Measurement, R-matrix analysis, and shell model calcula- 
tions, 15:18288 (D;US) 

The study of proton transfer reactions and their application to nu- 
clear level counting via the reactions *°Na, °®Si, %*S(d,n), 
15:18410 (D;US) 

Oklahoma Geological Survey, Norman, OK (USA) 

Natural resources information system for the state of Oklahoma: 
Progress report, June 22, 1989-September 21, 1989, 15:15932 
(R;US) 

Oid Dominion Univ., Norfolk, VA (USA) 

Theory of alpha-nucleus collisions at high energies, 15:18306 
(D;US) 

Ontario Hydro Research Div., Toronto, ON (Canada) 

Assessment of moisture in gas-insulated substations, 15:16693 
(R;CA) 

Burst test facility: Executive summary, 15:17674 (R;CA) 

Cambridge Preston TS [transmission station]: Grounding system 
studies, 15:16692 (R;CA) 

Chemical characteristics of Ontario Hydro coal fly ash: A review, 
15:16506 (R;CA) 

Dam safety program: State-of-the-art review of dam monitoring 
systems, 15:16277 (R;CA) 

Decew Falls GS [generating station]: Measuring weir concrete 
condition survey, 15:16278 (R;CA) 

Ear Falls GS [generating station]: Evaluation of concrete cores, 
15:16284 (R;CA) 

Electrocatalytic, surface and semiconducting properties of reac- 
tively sputtered cobalt oxide, 15:17425 (R;CA) 

Environmental persistence and migration of pentachlorophenol, 
wood preservation: Part 1: Literature review, 15:16698 (R;CA) 

Fergus TS [transmission station]: Power frequency grounding 
studies, 15:16699 (R;CA) 

Field testing of ice free anemometer, 15:16505 (R;CA) 

Groundwater study at Nanticoke Ash Lagoon. Part 1. Physical hy- 
drogeology, 15:16507 (R;CA) 


Pacific Northwest Lab., Richland, WA (USA) 


Outgassing and heat loss in polyurethane foam insulated electric 
hot water tanks, 15:16882 (R;CA) 
Photoelectrochemical and solid state investigations of sputtered 
lead oxide films, 15:17144 (R;CA) 
Preparation of high temperature superconductors, 15:17145 (R;CA) 
Zero counts in fish entrainment surveys, 15:16286 (R;CA) 
Ontario Hydro, Toronto, ON (Canada) 
Safety issues relating to the design of fusion power facilities, 
15:19015 (R;CA) 
Small signal stability analysis program package: Version 2.0 User 
Manual: Final report, 15:16689 (R;US) 
Ontario Ministry of Natural Resources, Toronto, ON (Canada) 
Oil and gas exploration, drilling and production summary, 1985, 
15:15941 (R;CA) 
Oil and gas exploration, drilling and production summary, 1984, 
15:15942 (R;CA) 
Ontario Ministry of Natural Resources, Toronto, ON (Canada). 
Fisheries Branch 
The occurrence of cyprinids and other small fish species in rela- 
tion to pH in Ontario lakes, 15:18013 (R;CA) 
Ontario Ministry of the Environment, Toronto, ON (Canada) 
Ambient air quality in the vicinity of the Victoria Hospital energy- 
from-waste plant, annual report 1987, 15:17899 (R;CA) 
Ontario Research Foundation, Mississauga, ON (Canada). Engi 
neering Sciences Div. 
Scald protection in solar domestic hot water systems, 15:16402 
(R;CA) 
Ontario Research Foundation, Sheridan Park, ON (Canada) 
Low power photovoltaic systems for northern applications: Final 
report, 15:16318 (R;CA) 
Oregon State Dept. of Geology and Mineral Industries, Portland, 
OR (USA) 
Post-Columbia River Basalt Group stratigraphy and map compila- 
tion of the Columbia Plateau, Oregon, 15:16070 (R;US) 
Oregon State Univ., Corvallis, OR (USA). Coll. of Oceanography 
The role of zooplankton in the cycling and remineralization of 
chemical materials in the Southern California Bight: Progress 
report 5, June 15—November 14, 1988, 15:18142 (R;US) 
Oregon State Univ., Corvallis, OR (USA). Dept. of Agricultural 
and Resource Economics 
Agricultural economics of environmental change: Some lessons 
from air pollution, 15:18018 (R;US) 
Oregon State Univ., Corvallis, OR (USA). Sea Grant Coll. Program 
Federal wetlands protection under the Clean Water Act: Regula- 
tory ambivalence, intergovernmental tension, and a call for 
reform, 15:16740 (R;US) 
Organisation for Vedvarende Energi (OVE), Aarhus (Denmark) 
Significant projects on renewabie energy: Activities related to in- 
vestigation and information dissemination, 15:16811 (R;DK;In 
Danish) 
Ortech international, Mississauga, ON (Canada) 
Demonstration of a hybrid forced-air/radiant-slab heating system, 
15:16694 (R;CA) 
Proceedings of the fifth Windsor workshop alternative fuels, 
15:16989 (R;CA) 


P 


Pacific Gas and Electric Co., San Ramon, CA (USA) 
Status of subregional and mesoscale models: Volume 1, Air qual- 
ity models: Final report, 15:17879 (R;US) 
Pacific Northwest Lab., Richland, WA (USA) 
A review of the environmental behavior of uranium derived from 
depleted uranium alloy penetrators, 15:16179 (R;US) 
Allowable spent LWR fuel storage temperatures in inert gases, ni- 
trogen, and air, 15:16120 (R;US) 
Artifacts and diagnostics in fast fluorescence measurements, 
15:17820 (R;US) 
Basis for snubber aging research: Nuclear Plant Aging Research 
Program, 15:16675 (R;US) 
Cesium chloride compatibility testing program: 
15:16117 (R;US) 


Final report, 
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Pacific Northwest Lab., Richland, WA (USA) 


Characterization and treatment of tars and biomass gasifiers, 
15:16241 (R;US) 

Development of a biological process for destruction of nitrates and 
carbon tetrachloride in Hanford groundwater, 15:16119 (R;US) 

Estimations of traditional Native American diets in the Columbia 
Plateau, 15:18116 (R;US) 

Flood risk analysis of Cold Creek near the Hanford Site, 15:16127 
(R;US) 

Mobilization and transport of uranium at uranium mill tailings dis- 
posal sites: Application of a chemical transport model, 15:16187 
(R;US) 

Neutron detection based on superheated materials, 15:17802 
(R;US) 

Nondestructive examination (NDE) reliability for inservice 
inspection of light waters reactors: Semi-annual report, Aprik 
September 1988, 15:16670 (R;US) 

Selected concrete spent fuel storage cask concepts and the 
DOE/PSN Cooperative Cask Testing Program, 15:16122 (R;US) 

Shippingport Station aging evaluation, 15:16677 (R;US) 

Status of the Virginia Power/DOE Cooperative Cask Test- 
ing/Demonstration Program: A video presentation, 15:16121 
(R;US) 

Summary of HTGR [high-temperature gas-cooled reactor] bench- 
mark data from the high temperature lattice test reactor, 
15:16632 (R;US) 

Three-dimensional contaminant plume dynamics in the vadose 
zone: Simulation of the 241-T-106 single-shell tank leak at Han- 
ford, 15:16118 (R;US) 

Pacific-Sierra Research Corp., Los Angeles, CA (USA) 

Target area operating conditions: Saharan dust plumes as an ana- 
logue for nuclear dust clouds. Technical report, 29 September 
1987-10 June 1988, 15:17845 (R;US) 

Paducah Gaseous Diffusion Plant, KY (USA) 

Arsenic removal from gaseous streams, 15:16046 (R;US) 

Pilot plant processing of sodium bifluoride to sodium fluoride pel- 
lets, 15:16047 (R;US) 

Panametrics, Inc., Waltham, MA (USA) 

Fabricate, calibrate, and test a dosimeter for integration into the 
CRRES (Combined Release and Radiation Effects Satellite) 
satellite. Final report, 18 August 1982-28 February 1989, 
15:17774 (R;US) 

Parameter, inc., Elim Grove, WI (USA) 

Closeout of IE Bulletin 85-01: Steam binding of auxiliary feedwa- 
ter pumps, 15:16553 (R;US) 

Parsons, Brinckerhoff, Quade and Douglas, Inc., Oakland, CA 
(USA) 

Exploratory shaft, Phase 1 Project LB-314: Title 2 design report, 
System design description: Volume 1: Revision 2, 15:16134 
(R;US) 

Paui Scherrer Inst. (PSI), Villigen (Switzerland) 

District heating: Seminar held at PSI, August 9, 1988, 15:16522 
(R;CH;In German) 

Grimsel colloid exercise: An international intercomparison exer- 
cise on the sampling and characterisation of groundwater 
colloids. Organised by the Paul Scherrer Institute (PSI/CH), 
co-organised by the National Cooperative for the Storage of Ra- 
dioactive Waste (NAGRA/CH) and the Commission of the 
European Community (DGXIV/EC), 15:18027 (R;CH) 

Paul Scherrer inst. (PSI), Wuerenlingen (Switzerland) 

25th-year jubilee edition of the Hot Laboratory's annual report, 
15:17657 (R;CH;in English, German) 

A PHREEQE database for Pd, Ni and Se, 15:17361 (R;CH) 

Coincidence orientations of grains in rhombohedral and hexagonal 
materials, 15:17096 (R;CH;in German) 

Cold fusion reactions with “®Ca, 15:18614 (R;CH) 

Contributions to research reactor safety, operations and modifica- 
tions, 15:16679 (R;CH) 

Corrosion products, activity transport and deposition in boiling wa- 
ter reactor recirculation systems, 15:16525 (R;CH) 

Determination of some thermal properties of the NEPTUN heater 
rod and experimental test of the inverse heat conduction pro- 
gram INCON, 15:17667 (R;CH) 

Detrending of non-stationary noise data by spline techniques, 
15:16633 (R;CH) 
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INTERPIN: a fuel rod performance code of Studsvik Energiteknik 
AB: Results of a benchmarking exercise at PSI (code version 
88.01), 15:16627 (R;CH) 

lodine-123 miniplasmin for the detection of deep venous thrombo- 
sis, 15:18083 (R;CH) 

Laboratory investigations in support of the migration experiments 
at the Grimsel test site, 15:16123 (R;CH) 

Particle resuspension from a multi-layer deposit by turbulent flow, 
15:17666 (R;CH) 

Proposal for a heavy ion ECR-source at the PSI-Philips cyclotron, 
15:17765 (R;CH) 

Radon and radiation biology of the lung: Compilation of the papers 
presented at the further education meeting on radiation biology, 
Paul Scherrer Institute, November 25, 1988, 15:17972 (R;CH;In 
English, German) 

Reaction mechanisms for the synthesis of the heaviest elements 
from heavy ion reactions, 15:18613 (R;CH;in German) 

Solution to a fuel-and-cladding rewetting model, 15:16628 (R;CH) 

The tensile and fatigue properties of type 1.4914 ferritic steel for 
fusion reactor applications, 15:19043 (R;CH) 

Validation of LWR calculation methods and JEF-1 based data li- 
braries by TRX and BAPL critical experiments, 15:16617 (R;CH) 


Pennsylvania State Univ., University Park, PA (USA) 

Enhancement of surface properties for coal beneficiation: Technical 
progress report, October-December 31, 1989, 15:15875 (R;US) 

Pennsylvania State Univ., University Park, PA (USA). Combus- 
tion Lab. 

Secondary atomization of single coal-water fuel droplets: Final re- 
port, 15:15911 (R;US) 

Pennsylvania State Univ., University Park, PA (USA). Dept. of 
Biology 

[Rapid regulatory control of plant cell expansion and wall relax- 
ation]: Progress report, 15:16227 (R;US) 

Pennsylvania State Univ., University Park, PA (USA). Dept. of 
Mechanical Engineering 

Automation and optimization of the design parameters in tactical 

military pipeline systems. Master's thesis, 15:16001 (R;US) 
Pennsylvania Univ., Philadelphia, PA (USA) 

A study of tau decays of the W boson at CDF [Collider Detector at 
Fermilab], 15:18324 (R;US) 

Lifetimes of excited states of fp-shell nuclei, 15:17273 (D;US) 

Parton-parton scattering determination from dijet production in 400 
GeV proton-proton collisions, 15:18403 (D;US) 

Rare processes in extensions of the standard model, 15:18160 
(D;US) 

Pennsylvania Univ., Philadelphia, PA (USA). Dept. of Physics 

Structure and vibrational excitations of reconstructed semiconduc- 
tor surfaces: Progress report, 15:17127 (R;US) 

Petroleos de Venezuela, S.A., Caracas (Venezuela) 

The third UNITAR/UNDP [United Nations Institute for Training and 
Research/United Nations Development Program] international 
conference on heavy crude and tar sands, 15:16029 (R;CA) 

Photron Canada, Inc., Colinton, AB (Canada) 

Feasibility and cost competitiveness of PV/diesel generator hybrid 

power systems for Arctic sites: Final report, 15:16801 (R;CA) 
Physical Research, Inc., Albuquerque, NM (USA) 

NORSE manual. Volume 2A-10A - local thermal equilibrium 
molecular band shape parameters. Technical report, 1 
February-1 September 1987, 15:17844 (R;US) 

Pittsburgh Univ., PA (USA). Dept. of Chemical and Petroleum 
Engineering 

The effect of alkylating agents on model supported metal clusters, 
15:15837 (R;US) 

Pontificia Univ. Catolica do Rio de Janeiro, RJ (Brazil). Dept. de 
Fisica 

The gravitational lens effect and its optical equivalents, 15:18900 
(R;BR;In Portuguese) 

Pontificia Univ. Catolica do Rio de Janeiro, RJ (Brazil). Dept. de 
Quimica 

Study of new technique of solid combustible materials to determi- 
nation of volatile elements by flame atomic absorption 
spectrophotometry, 15:18737 (R;BR;In Portuguese) 





Portsmouth Gaseous Diftusion Plant, OH (USA) 

X-231B oil biodegradation plot: Closure Options Study, 15:17971 
(R;US) 

Powertech Labs., Inc., Surrey, BC (Canada) 

Brushgear diagnostic testing, 15:16493 (R;CA) 

Princeton Univ., NJ (USA) 

One-loop string amplitudes 
15:18302 (D;US) 

Some global properties of low-energy string theory, 15:18451 
(D;US) 

Symplectic geometry of field theories and covariant quantization of 
superstrings and superparticles, 15:18916 (D;US) 

Princeton Univ., NJ (USA). Dept. of Chemical Engineering 

Aerated and vibrated chute feeders for particulate materials: 
Quarterly technical report, September 1, 1989-November 30, 
1989, 15:15908 (R;US) 

Princeton Univ., NJ (USA). Plasma Physics Lab. 

Control of alpha particle transport by spatially inhomogeneous ion 
cyclotron resonance heating, 15:19042 (R;US) 

Development of small scale soft x-ray lasers: Aspects of data in- 
terpretation, 15:19041 (R;US) 

ICRF [lon Cyclotron Range of Frequencies] edge modeling stud- 
ies, 15:18928 (R;US) 

Neoclassical transport of energetic minority tail ions generated by 
ion-cyclotron resonance heating in tokamak geometry, 
15:18977 (R;US) 

Simulations of plasma performance in a beam-driven tokamak fu- 
sion reactor with Q ~ 2-3, 15:18978 (R;US) 

Status of global energy confinement studies, 15:18979 (R;US) 

Pulfrey Solar, Inc., Vancouver, BC (Canada) 

A low cost, microprocessor-based battery charge controller: Final 

report, 15:16710 (R;CA) 
Purdue Univ., Lafayette, IN (USA) 

Studies of b quark production in e*e~ annihilation at ,/s = 29 
GeV, 15:17814 (D;US) 

Purdue Univ., Lafayette, IN (USA). Dept. of Biological Sciences 

Analysis of cyanobacterial photosystem 2 genes by cloning and 
mutagenesis: Progress report, 15:16308 (R;US) 

Purdue Univ., Lafayette, IN (USA). Dept. of Physics 

[A study of the interaction of light with surfaces of sub-micron di- 

mensions]: Progress report, 15:18726 (R;US) 


on orbifold compactifications, 


Q 


Quail (F.J.) and Associates, Etobicoke, ON (Canada) 
Draft standard for photovoltaic storage batteries: Final report, 
15:16711 (R:CA) 
Quebec Univ., Trois-Rivieres, PQ (Canada) 
Development of a utility-interactive inverter for a photovoltaic sys- 
tem, 15:16362 (R;CA) 
Queen’s Univ., Kingston, ON (Canada) 
Sudbury neutrino observatory proposal, 15:18205 (R;CA) 
The Sudbury neutrino observatory, 15:18204 (R;CA) 
Queen’s Univ., Kingston, ON (Canada). Dept. of Physics 
Sudbury neutrino observatory: Feasibility study for a neutrino 
observatory based on a large heavy water detector deep under- 
ground, 15:18202 (R;CA) 
Sudbury neutrino observatory: Update to feasibility study SNO- 
8503 and supplement to grant request, 15:18203 (R;CA) 


R 


Radiological and Chemical Technology, Inc., Santa Clara, CA 
(USA) 
Plant tests of surface preconditioning for steam generators, 
15:16529 (R;US) 
Rensselaer Polytechnic inst., Troy, NY (USA) 
Measurements of the neutron-induced fission cross section of 
242Cm and 79®Pu by lead slowing down time spectrometer, 
15:18272 (D;US) 


Rochester Univ., NY (USA). Dept. of Computer Science 


Microcomputer enhanced optical investigation of spreading and 
evaporative processes in ultra thin films: Progress report, July 
1, 1989-January 31, 1990, 15:17819 (R;US) 

Photopion production on nucleons from threshold through the 
delta resonance region, 15:18462 (D;US) 

Research and Productivity Council, NB (Canada) 

Investigations on peat energy for process heat and manganese 

production: Final report, 15:15920 (R;CA) 
Reynolds Metals Co., Richmond, VA (USA) 

Thin film materials research for low-cost solar collectors: Status re- 
port No. 5, [May 1, 1985—November 30, 1985], 15:17129 (R:US) 

Thin film materials research for low-cost solar collectors: Status 
report No. 2 [April 1—July 31, 1984], 15:17130 (R;US) 

Thin film materials research for low-cost solar collectors: Status 
report No. 3 [August 1-November 30, 1984], 15:17131 (R;US) 

Thin film materials research for low-cost solar collectors: Status 
report No. 1 [September 28, 1983—March 31, 1984], 15:17132 
(R;US) 

Reynolds Metals Co., Sheffield, AL (USA). Energy Conversion 
Div. 

Long-term testing and evaluation of cathode components in a 
commercial aluminum cell, 15:16902 (R;US) 

Rice Univ., Houston, TX (USA). Dept. of Electrical and Computer 
Engineering 

Development of tunable excimer lasers. Final report, 1 October 
1985-31 December 1988, 15:17697 (R;US) 

Rice Univ., Houston, TX (USA). Dept. of Mathematical Sciences 

Topics in numerical optimization. Final report, 15 June 1986-14 
June 1989, 15:19105 (R;US) 

Rice Univ., Houston, TX (USA). Dept. of Physics 
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Solvation of ions in anhydrous hydrogen peroxide according to 
NMR data, 15:17295 (RA;SU;in Russian) 

ALKALI METALS 
See also CESIUM 
LITHIUM 
SODIUM 

Alkali and alkaline earth promoted catalysts for coal liquefaction 
applications, 15:15871 (J;US) 

Behavior of basic elements during coal combustion, 15:15865 
(J;US) 

ALKALINE EARTH METAL COMPOUNDS 

See also CALCIUM COMPOUNDS 

MAGNESIUM COMPOUNDS 
STRONTIUM COMPOUNDS 
On hydration of inorganic ions in concentrated salt solutions, 
15:17329 (RA;SU;In Russian) 
ALKALINE EARTH METALS 
See also BARIUM 
BERYLLIUM 
CALCIUM 
RADIUM 
STRONTIUM 
Alkali and alkaline earth promoted catalysts for coal liquefaction 
applications, 15:15871 (J;US) 
ALKALIS 
See HYDROXIDES 
ALKANES 
See also BUTANE 
CYCLOALKANES 
ETHANE 
HEXANE 
METHANE 
PENTANE 
PROPANE 

A reversible photoredox reaction: Electron-transfer photoreduc- 
tion of B-lapachone by triethylamine, 15:16352 (J;US) 

C-H oxidative addition and reductive elimination reactions in a 
dinuclear iridium complex, 15:17422 (J;US) 

Luminescence study of complexation of europium and dicar- 
boxylic acids, 15:17413 (J;US) 





Photoreactions of the triruthenium cluster HRu3(CO);o(p- 
COCHs3). Isomerization of the bridging alkylidyne ligand and 
competing ligand substitutions, 15:17375 (J;US) 

Reactivity of coordinatively unsaturated organometallic species 
in the gas phase and in solution, 15:17360 (R;US) 

Regioselective thermolysis of 1,4-diphenylbutane enhanced by 
restricted radical mobility, 15:17376 (J;US) 

ALKANOIC ACIDS 

See CARBOXYLIC ACIDS 
ALKENOIC ACIDS 

See CARBOXYLIC ACIDS 
ALKYL RADICALS 

See also BUTYL RADICALS 

Deuterium NMR of n alkyl beta-D glucopyranoside liquid crys- 
talline systems, 15:18743 (RA;IL) 

ALKYLATES 
See ALCOHOLS 
ALLOY SU31 
See NIOBIUM BASE ALLOYS 
ALLOY SYSTEMS 
See also BINARY ALLOY SYSTEMS 
TERNARY ALLOY SYSTEMS 

Localized-itinerant magnetism: a simple model with applications 
to intermetallic of heavy rare-earths, 15:17023 (R;BR;In Por- 
tuguese) 

Magnetism of singlet - singlet ions interacting with an electron 
gas: application to PrAlo, 15:17022 (R;BR;in Portuguese) 

Study of Sn;o9_,Mn, amorphous system by 1'®Sn Moessbauer 
spectroscopy, 15:18736 (R;BR;In Portuguese) 

ALLOY-1915 

See ALUMINIUM BASE ALLOYS 
ALLOY-214X 

See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 

See CHROMIUM ALLOYS 
ALLOY-79NM 

See NICKEL BASE ALLOYS 
ALLOY-B-66 

See NIOBIUM BASE ALLOYS 
ALLOY-B-88 

See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 

See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 

See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 

See NIOBIUM BASE ALLOYS 
ALLOY-D-43 

See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 

See NIOBIUM BASE ALLOYS 
ALLOY-FE44NI33CR21 

Finite element calculations in fracture mechanics experiments at 

temperatures above 700deg C, 15:17044 (R;DE;in German) 

ALLOY-FS-85 

See NIOBIUM BASE ALLOYS 
ALLOY-GMR-235 

See NICKEL BASE ALLOYS 
ALLOY-HD-8077 

See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 

See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 

See NICKEL BASE ALLOYS 
ALLOY-M-252 

See NICKEL BASE ALLOYS 
ALLOY-MA-754 

See NICKEL BASE ALLOYS 
ALLOY-MA-956 

See IRON BASE ALLOYS 
ALLOY-MM-0011 

See NICKEL BASE ALLOYS 
ALLOY-VUS-6 

See NIOBIUM BASE ALLOYS 


ALUMINIUM 


ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOY-ZR97NB3 
Control of microstructure to increase the tolerance of zirconium 
alloys to hydride cracking, 15:17012 (R;CA) 
ALLOYS 

See also ALUMINIUM ALLOYS 
BORON ALLOYS 
CADMIUM ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
GALLIUM ALLOYS 
GERMANIUM ALLOYS 
HEAT RESISTING ALLOYS 
INDIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
TITANIUM ALLOYS 
VANADIUM ALLOYS 
ZIRCONIUM ALLOYS 

ANL-3(A) - Corrosion and mechanical properties of alloys in 
FBC and mixed-gas environments, 15:15854 (RA;US) 

B and W-2 - Evaluation of the fabricability of advanced 
austenitic tubing, 15:16492 (RA;US) 

First principles calculations of semiconductor alloy phase dia- 
grams: Ordered ternary phases, 15:17059 (BA;US) 

Single-residency sintering and consolidation of powder-metal al- 
loys, intermetallics, and composites by pulsed homopoiar 
generator discharge, 15:17008 (R;US) 

ALPHA DECAY 

Stationary sensor of emanation in mine air - calculations of time 
dependence of alpha and beta decays, 15:17948 (RA;CS;In 
Czech) 

ALPHA PARTICLE MODEL 

See CLUSTER MODEL 

ALPHA PARTICLES 

Alpha-particle losses in compact torsatron reactors, 15:19083 
(J;US) 

Control of alpha particle transport by spatially inhomogeneous 
ion cyclotron resonance heating, 15:19042 (R;US) 

ALPHA REACTIONS 

Analysis of spectrum of total transverse energy in (p,d,alpha,c)+c 
interactions at 4.2 GeV/c, 15:18521 (RA;SU;In Russian) 

Study on nucleus-target fragmentation in interaction of '*C and 
4He nuclei at energy of 3.6 GeV/nucleon with nuclei, 
15:18551 (RA;SU;in Russian) 

The extended sum-rule model view of light and intermediate 
mass fragment emission in nuclear reactions at intermediate 
energies, 15:18683 (R;DE) 

ALPHA-BEARING WASTES 

An overview of the ORNL Waste Handling and Packaging Plant, 
15:16065 (R;US) 

Construction completion report, 15:16078 (R;US) 

Determination of Waste Isolation Pilot Plant (WIPP) management 
and institutional requirements documents for contact-handled 
(CH) critical systems: Revision 1, 15:16077 (R;US) 

Draft forecast of the final report for the comparison to 40 CFR 
Part 191, Subpart B, for the Waste Isolation Pilot Plant, 
15:16148 (R;US) 

Performance assessment methodology demonstration: Method- 
ology development for evaluating compliance with EPA 
[Environmental Protection Agency] 40 CFR 191, Subpart B, 
for the Waste Isolation Pilot Plant, 15:16149 (R;US) 

Status of microwave process development for RH-TRU [remote- 
handled transuranic] wastes at Oak Ridge National 
Laboratory, 15:16066 (R;US) 

ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 

Effect of the type of a dielectric function on the results of calcu- 
lation of ion stopping by electron solid-state plasma, 15:18807 
(RA;SU;in Russian) 
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ALUMINIUM 


Long-endurance underwater power system. Quarterly report, 
July-September 1989, 15:16824 (R;US) 

Long-term testing and evaluation of cathode components in a 
commercial aluminum cell, 15:16902 (R;US) 

Magnetism of singlet - singlet ions interacting with an electron 
gas: application to PrAlz, 15:17022 (R;BR;In Portuguese) 

Neutron activation analysis of high purity metals, 15:17227 
(RA:SU;in Russian) 

Orientation effect of a standing acoustic wave amplitude and its 
recording, 15:18765 (RA;SU;in Russian) 

Radiation-stimulated ordering of dislocation structure of metals, 
15:17030 (RA;SU;in Russian) 

Study on nucleus-target fragmentation in interaction of '*C and 
“He nuclei at energy of 3.6 GeV/nucleon with nuclei, 
15:18551 (RA;SU;In Russian) 

The rationale for RHIC in the contex of recent A+A data, 
15:18526 (RA;SU) 


ALUMINIUM 26 
Protron resonance spectroscopy: Progress report, February 1, 
1989-January 31, 1990, 15:18549 (R;US) 


ALUMINIUM ALLOYS 

See also ALUMINIUM BASE ALLOYS 

Electron microscopy of rapidly solidified weldments in a powder- 
metallurgy Al-Fe-Ce alloy, 15:17007 (R;US) 

Microstructure/processing relationships in high-energy high-rate 
consolidated powder composites of Nb-stabilized Ti3AI+TiAl, 
15:17122 (R;US) 

Softening mechanisms and microstructural instabilities during 
high temperature, low cycle fatigue of Ni, NigsAl and their 
metal matrix composites: Progress report, June 1, 1989-May 
31, 1990, 15:17128 (R;US) 


ALUMINIUM ARSENIDES 
A photocapture test of DX-center models, 15:18259 (R;US) 
Acoustic wave emission by two dimensional plasmons, 
15:18727 (R;XA) 


ALUMINIUM BASE ALLOYS 

Change of element composition of implanted layers of alu- 
minium alloy at high temperature deformation, 15:17032 
(RA;SU;in Russian) 

X-ray absorption study of cerium in the passive film on alu- 
minum, 15:17056 (BA;US) 

ALUMINIUM CARBIDES 

Fabrication, phase transformation studies and characterization of 

SiC-AIN-AlzOC ceramics: Progress report, 15:17085 (R;US) 
ALUMINIUM CHLORIDES 

Examination of Pt/LiCl-AICils-SOCl. interphase by relaxation 

techniques, 15:17428 (BA;US) 
ALUMINIUM NITRIDES 

Fabrication, phase transformation studies and characterization of 

SiC-AIN-AizOC ceramics: Progress report, 15:17085 (R;US) 
ALUMINIUM OXIDES 

Alkali and alkaline earth promoted catalysts for coal liquefaction 
applications, 15:15871 (J;US) 

Analysis of refractory materials of high purity, 
(RA;SU;In Russian) 

Comparison of tension, compression, and flexure creep for alu- 
mina and silicon nitride ceramics, 15:17081 (R;US) 

Deposit remediation in coal-fired gas turbines through the use of 
additives, 15:15900 (J:US) 

Fabrication, phase transformation studies and characterization of 
SiC-AIN-AlzOC ceramics: Progress report, 15:17085 (R;US) 

Friction and wear of oxide-ceramic sliding against IN-718 nickel 
base alloy at 25 to 800 C in atmospheric air, 15:17090 (R;US) 

Fundamental aspects of erosion and impact damage: Progress 
report, January 31, 1989—January 31, 1990, 15:17084 (R;US) 

lon implantation-induced amorphization of ceramic oxides, 
15:17078 (R;US) 

Muttinuclear NMR investigation of the formation of aluminosili- 
cate anions, 15:17390 (J;US) 

Softening mechanisms and microstructural instabilities during 
high temperature, low cycle fatigue of Ni, NizAl and their 
metal matrix composites: Progress report, June 1, 1989—May 
31, 1990, 15:17128 (R;US) 


15:17246 


600 ERA Vol. 15, No. 7 


Synthesis and properties of a novel catalyst for the combustion of 
methane. Annual report, July 1988-July 1989, 15:16025 (R;US) 

Thermally conductive alumina/organic composites for photo- 
voltaic concentrator cell isolation, 15:16335 (BA;US) 

Zirconia toughened SiC whisker reinforced alumina composites 
small business innovation research. Final report, December 
1985-October 1986, 15:17092 (R;US) 

ALUMINIUM SILICATES 

See also SMECTITE 

Friction and wear of oxide-ceramic sliding against IN-718 nickel 
base alloy at 25 to 800 C in atmospheric air, 15:17090 (R;US) 

ALUMINUM 
See ALUMINIUM 
ALVEOLI! (PULMONARY) 
See LUNGS 
AMBIENT TEMPERATURE 

Yearly temperature variation to affect electricity consumption in 

Greece, 15:16805 (RA;IL) 
AMERICAN INDIANS 

Estimations of traditional Native American diets in the Columbia 

Plateau, 15:18116 (R;US) 
AMERICIUM 

Actinide speciation. Further development and application of 
laser induced photoacoustic spectroscopy and voltammetry, 
15:16116 (R;GB) 

Evaluation of radionuclide transport: Effect of radionuclide sorp- 
tion and solubility, 15:16143 (R;US) 

AMERICIUM 241 

Distribution of 197Cs, 9°Sr, 238Pu, 2°Pu, 241Am and 24Cm in 
Pond B, Savannah River Site, 15:16151 (R;US) 

Results of a cleanup and treatment test at the Nevada test site: 
Evaluation of vacuum removal of Pu-contaminated soil, 
15:17981 (J;US) 

The excitation energy description of heavy nuclei spontaneous 
fission products within the framework of statistical model, 
15:18611 (R;SU;In Russian) 

AMERICIUM 241 TARGET 

The peculiarities of time distributions of photofission delayed 

neutrons, 15:18612 (R;SU;in Russian) 
AMERICIUM COMPLEXES 
Calorimetric studies of americium(lll) complexation of amino 
carboxylates, 15:17466 (J;US) 
AMIDES 
Amide coordination effects in organolithiums, 15:17409 (J;US) 
AMINES 
See also ANILINE 
HYDROXYLAMINE 
PYRROLIDINES 

A reversible photoredox reaction: Electron-transfer photoreduc- 
tion of G-lapachone by triethylamine, 15:16352 (J;US) 

Electron and hydrogen atom transfer mechanisms for the 
photoreduction of o-quinones. Visible light induced photoreac- 
tions of 6-lapachone with amines, alcohols, and amino 
alcohols, 15:17444 (J;US) 

Photofragmentation via single-electron transfer: Selective labi- 
lization of C-C bonds in amino alcohols with several bonds 
between heteroatom substituents, 15:17450 (J;US) 

Proton NMR study of the dissociation of the lanthanum cryptate 
of 4,7,13,16,21-pentaoxa-1,10-diazabicyclo[8.8.5}tricosane, 
15:17407 (J;US) 

AMINO ACIDS 

See also VALINE 

Laser ion beam photodissociation studies of model amino acids 
and peptides, 15:17443 (J;US) 

Sources and composition of organic materials in waters and 
sediments of the Southern California coastal zone: Progress 
report, May 15, 1985—May 14, 1989, 15:17988 (R;US) 

AMINO ALCOHOLS 

See ALCOHOLS 

AMINES 
AMINO SUGARS 
See AMINES 
AMINOBENZENE 
See ANILINE 





AMINOGLYCIDES 
See AMINES 
AMINOISOVALERIC ACID-ALPHA 
See VALINE 
AMMINES 

Intervalence enhanced Raman scattering from (NC), 15:17381 

(J;US) 
AMMONIA 

Development of synthesis gas technology for peat - peat ammo- 
nia of Oulu, 15:15853 (R;Fl;in Finnish) 

Electrocatalytic reduction of nitrate in sodium hydroxide solution 
in the presence of low-valent cobalt-cyclam species, 
15:16276 (J:US) 

On-line, mass spectrometric determination of ammonia from oil 
shale pyrolysis using isobutane chemical ionization, 15:16041 
(BA;US) 

AMMONIUM COMPOUNDS 

See also AMMONIUM NITRATES 

Annual elemental input/output estimates for two forested water- 
sheds in eastern Tennessee, 15:17919 (J;US) 

AMMONIUM NITRATES 

Reactivity of ceric ammonium nitrate with sodium cyclopentadi- 
enide. X-ray crystal structure of Ce(NO3)3(DME)2, 15:17404 
(J;US) 

AMORPHOUS STATE 
Solar photovoltaic power stations, 15:16359 (RA;IL) 
ANADROMOUS FISHES 

See aiso SALMON 

Population genetic structure of Arctic char (Salvenlinus alpinus) 
from rivers of the North Slope of Alaska. Final report, 
15:15989 (R;US) 

ANAEROBIC DIGESTION 

See also BIOGAS PROCESS 

Present status of anaerobic digestion study in Japan, 15:16229 
(RA;IL) 

ANALOG RESONANCES 
See RESONANCE 
ANALOG-TO-DIGITAL CONVERTERS 

Performance studies of C! 90 multi-channel analyzer in loading 
multiple inputs, and of different ADC’s, 15:17783 (RA;CS;In 
Czech) 

ANALYSIS (ACTIVATION) 

See ACTIVATION ANALYSIS 
ANALYSIS (QUANTITATIVE CHEMICAL) 

See QUANTITATIVE CHEMICAL ANALYSIS 
ANALYTIC FUNCTIONS 

Weierstrass preparation and division theorems for the ring of 

germs of superanalytic functions, 15:18899 (R;XA) 
ANEMOMETERS 
Field testing of ice free anemometer, 15:16505 (R;CA) 
ANGIOSPERMS 
See MAGNOLIOPHYTA 
ANGRA-1 REACTOR 

Activities of Brazilian Nuclear Energy Commission in the field of 
nuclear power plant licensing, 15:16599 (R;BR;In Portuguese) 

Reliability analysis of Angra | safety systems, 15:16537 (RA;BR) 

ANILINE 

Ellipsometric and quartz-crystal microbalance measurements 
during the electrochemical growth of polyaniline films, 
15:17163 (BA;US) 

The thermodynamic properties of 2-methylaniline and trans- 
(R,S)- decahydroquinoline, 15:15967 (R;US) 

ANIMAL TISSUES 

TNT metabolites in animal tissues: Quarterly technical progress 
report (No. 5), October 1, 1989-December 31, 1989, 
15:18051 (R;US) 

ANIMALS 
See also INVERTEBRATES 
VERTEBRATES 

Contamination of river organisms grown in retained and nonre- 

tained reactor effluent, 15:16176 (R;US) 
ANIONS 
See also HETEROPOLYANIONS 


APPLICATORS (RADIOTHERAPY) 


Gas-phase reactions of Fe~ and Co~ with simple thiols, sul- 
fides, and disulfides by Fourier transform mass spectrometry, 
15:17377 (J;US) 

Oxidation of aqueous Ru(bpy)32* by the fiuoroxysulfate ion, 
SO,F-', 15:17412 (J;US) 


ANL 

Analytical Chemistry Laboratory progress report for FY 1989, 
15:17172 (R;US) 

Emission studies of full-scale cofiring of pelletized ref/coal, 
15:17913 (BA;US) 

Sustainable multipurpose tree production systems for Nepal, 
15:16219 (BA;US) 

ANNIHILATION 

Jet physics at PEP and PETRA, 15:18350 (RA;US) 

Positron annihilation lifetime evaluation of thermal cycling ef- 
fects in atactic polystyrene, 15:18722 (R;US) 

ANSTO 

Environmental survey at Lucas Heights Research Laboratories, 

1986, 15:16174 (R:AU) 
ANTARCTICA 

Investigations of the accumulation at the Filchner-Ronne shelf 
ice using isotopic methods, 15:18096 (RA;DD;in German) 

On the glacial and climatic developments of Queen Maud Land 
(East Antarctica) - conclusions from isotopic and geochemical 
investigations of ice cores, 15:17194 (RA;DD;in German) 

ANTENNAS 

Present capabilities and new developments in antenna model- 
ing with the numerical electromagnetics code NEC, 15:17714 
(R;US) 

ANTHRACENE 
Fluorescence quenching and electron transfer in poly(methacrylic 
acid) with covalently bound anthracenes, 15:17392 (J;US) 
ANTIBIOTICS 
See also ACTINOMYCIN 
The binding mode of chromomycin Ag to DNA, 15:18748 (RA;IL) 
ANTIFERROMAGNETISM 

Finite temperature CPN—' model and long range Neel order, 
15:18426 (R;JP) 

Low temperature action for quantum antiferromagnets on a tri- 
angular lattice, 15:18732 (R;XA) 

ANTIMONIDES 

See also GALLIUM ANTIMONIDES 

Doping studies of InSb and InAs;_,Sb, prepared by metal or- 
ganic chemical vapor deposition, 15:17160 (BA;US) 

InAsSb for IR detection at 12 wm, 15:17162 (BA;US) 

ANTINEUTRINO-PROTON INTERACTIONS 

Neutrino production of same sign dimuons at the TEVATRON, 

15:18349 (RA;US) 
ANTIOXIDANTS 

Oxidation and reaction of trolox c, a tocopherol analogue, in 

aqueous solution. A pulse-radiolysis study, 15:17414 (J;US) 
ANTIPARTICLES 

A search for anti-particles of cosmic origin using a supercon- 

ducting spectrometer, 15:18333 (RA;JP) 
ANTIPROTONS 

Antiprotons, kaons and pions production in collision of relativis- 
tic nuclei with energy of 3.65 GeV/nucleon, 15:18519 
(RA;SU;in Russian) 

ANTRIM SHALES 
See BLACK SHALES 
APARTMENT BUILDINGS 

Peak power demand in an apartment building: a case study of 
air conditioner use, 15:16720 (RA;IL) 

The heating cost sharing method in apartment building, 
15:16857 (RA;IL) 

APATITES 

Fission track determinations in the northeastern part of the 
metamorphous blanket of the Sudety granites, 15:17185 
(RA;DD;In German) 

APPARATUS 
See EQUIPMENT 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
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AQUATIC ECOSYSTEMS 


AQUATIC ECOSYSTEMS 
See also WETLANDS 
Field studies in estuarine ecosystems: A review of approaches 
for assessing contaminant effects, 15:18021 (R;US) 


AQUATIC ORGANISMS 
See also BENTHOS 
CRUSTACEANS 
FISHES 
PLANKTON 
Environmental baseline and evaluation of the St. Mary's River 
dredging: Great Lakes-St. Lawrence seaway navigation sea- 
son extension program. Final report, 15:17984 (R;US) 
The efficiency of biosolar energy conversion by aquatic photo- 
synthetic organisms, 15:16317 (RA;IL) 


AQUIFERS 

Artificial recharge of aquifers. January 1977-December 1988 
(Citations from the Selected Water Resources Abstracts data 
base). Report for January 1977-December 1988, 15:18024 
(R;US) 

Artificial recharge of aquifers. January 1989-December 1989 
(Citations from the Selected Water Resources Abstracts data 
base). Report for January 1989-December 1989, 15:18025 
(R;US) 

Determination of hydrogeological parameters in drainage areas 
with joint aquifers using environmental isotopes and mathe- 
matical flow models, 15:17996 (RA;DD;In German) 

Isotope studies of the triassic aquifer in the Southern Poland, 
15:18002 (RA;DD) 

Laboratory investigations of heavy metal and radionuclide trans- 
port in a porous aquifer material, 15:18000 (RA;DD) 

ARABIDOPSIS 

Cloning and analysis of genes regulating plant cell growth: 
Progress report, 15:18037 (R;US) 

Molecular cloning and sequence of cDNA encoding the plasma 
membrane proton pump (H*-ATPase) of Arabidopsis thaliana, 
15:18042 (J;US) 

ARCHAEOLOGICAL SITES 

Eighth report of the Normandy Archaeological Project: 1975 ex- 
cavations at the Eoff | site (40CF32), Aaron Shelton site 
(40CF69) and the Duke | site (40CF97), 15:16803 (R;US) 

ARCHAEOLOGICAL SPECIMENS 

A survey of archaeological samples dated in 1988, 15:17263 

(R;DK) 
ARCTIC REGIONS 

Feasibility and cost competitiveness of PV/diesel generator hybrid 
power systems for Arctic sites: Final report, 15:16801 (R;CA) 

The role of new technology in the exploitation of Arctic oil and 
gas reserves: Report 4.2.15, 15:16784 (RA;CA) 

AREA POLLUTION SOURCES 

See POLLUTION SOURCES 

ARGENTINA 

Renewable energy technology: is the Israeli experience applica- 

ble to other countries?, 15:16809 (RA;IL) 
ARGON 

Absolute intensity, high resolution spectrum of the Vortek arc 
lamp and its spectral match to Nd:YAG bands, 15:17826 (R;US) 

Higher-order electron transport in gases, 15:18261 (R;US) 

Picosecond pulse radiolysis of rare gases: Evidence for the 
time evolution of the subexcitation spectrum, 15:17452 (J;US) 

ARGON 40 REACTIONS 

Dynamic components in “Ar-induced fissionlike reactions, 
15:18567 (RA;DE) 

Fission-fragment angular distributions under extreme condi- 
tions: Following sequential to deep inelastic collisions and 
complete fusion in 4° Ar(10 MeV/u) + "*U, 15:18607 (RA;DE) 

Gamma-ray multiplicity measurements for the determination of 
the initial 1-wave ranges for the normal and fast fission pro- 
cesses, 15:18565 (RA;DE) 

Non equilibrium fission processes in intermediate energy nu- 
clear collisions, 15:18570 (RA;DE) 

On the decay modes of heavy nuclear systems formed in 
4° Ar(44 MeV/u) + Au,Th collisions, 15:18573 (RA;DE) 

Projectile fission in heavy-ion reactions, 15:18652 (RA;DE) 
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ARGON IONS 

A plasma source for Fourier transform mass spectrometry, 

15:19000 (BA;US) 
ARGON ISOTOPES 

Variations of the potassium-argon ages of minerals and fluid 
regime in the contact zone of ultramafic intrusion, 15:18155 
(RA;DD) 

ARGONNE NATIONAL LABORATORY 

See ANL 

ARID LANDS 

See also DESERTS 

Interactions between seedlings of Agave deserti and the nurse 
plant Hilaria rigida, 15:17982 (J;US) 

ARMS CONTROL 

Selection of optimal textural features for maximum likelihood im- 
age classification, 15:17002 (R;US) 

State of knowledge on the determinants of offensiveness and de- 
fensiveness in conventional ground forces, 15:17001 (R;US) 

Strategic-planning framework for predicting and evaluating So- 
viet interests in arms control. Volume 1. Final report, 
September 1987-August 1988, 15:16999 (R;US) 

ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ANILINE 
AZAARENES 
BENZENE 
DDT 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
QUINONES 

C-H oxidative addition and reductive elimination reactions in a 
dinuclear iridium complex, 15:17422 (J;US) 

Proton NMR study of the dissociation of the lanthanum cryptate 
of 4,7,13,16,21-pentaoxa-1,10-diazabicyclo[8.8.5}tricosane, 
15:17407 (J;US) 

Regioselective thermolysis of 1,4-diphenylbutane enhanced by 
restricted radical mobility, 15:17376 (J;US) 

Synthesis of tris(triphenylsiloxy)yttrium and derivatives: Crystal 
structure of [Y(OSiPh3)3(THF3)]-THF, 15:17410 (J;US) 

ARRAY PROCESSORS 

Evolution of an operating system for large-scale shared-memory 
multiprocessors. Technical report, 15:19109 (R;US) 

MASC: Multiprocessor Architecture for Symbolic Processing. Fi- 
nal report, March 1986-September 1988, 15:19102 (R;US) 

PISCES-MC: A multiwindow, multimethod 2-D device simulator, 
15:19104 (R;US) 

Parallel computing and statistics, 15:19103 (R;US) 

Parallelism in the discrete-event simulation algorithm. Research 
report, 15:17694 (R;US) 

Programmer's guide to Moviola: An interactive execution history 
browser. Technical report, 15:19107 (R;US) 

ARRHENIUS EQUATION 
Pyrolysis of nitrogen containing fuels. Studies with a single 
pulse shock tube, 15:17475 (RA;IL) 

ARSENIC COMPOUNDS 

See also ARSENIC FLUORIDES 

Arsenic(IV). A Pulse-radiolysis study, 15:17454 (J;US) 
ARSENIC FLUORIDES 

Arsenic removal from gaseous streams, 15:16046 (R;US) 
ARSONIUM COMPOUNDS 

See ARSENIC COMPOUNDS 
ARTHROPODS 

See also CRUSTACEANS 

The Pauropoda (Myriapoda) of the Savannah River Plant, 
Aiken, South Carolina, 15:17974 (R;US) 

ARTIFICIAL INTELLIGENCE 

MASC: Multiprocessor Architecture for Symbolic Processing. Fi- 

nal report, March 1986-September 1988, 15:19102 (R;US) 





ASBESTOS 
Dose-effect relationship of asbestos dust. Technical report (Fi- 
nal), 15:18127 (R;US) 
Evaluation of phase-contrast microscopes for asbestos count- 
ing, 15:17905 (R;US) 
ASHES 
See also FLY ASH 
A physical and chemical basis for understanding inorganic 
mineral transformations in coals based on model-mineral ex- 
periments, 15:15863 (J;US) 
Ash separation from hot combustion products, 15:17680 (RA;IL) 
Deposition of Beulah ash in a drop-tube furnace under slagging 
conditions, 15:15881 (J;US) 
Photophoretic contribution to the transport of absorbing particles 
across combustion gas boundary layers, 15:17481 (J;US) 
ASPHALTENES 
Sulfur K-edge X-ray absorption spectroscopy of petroleum as- 
phaltenes and model compounds, 15:16014 (J;US) 
ASPHALTS 
See also ASPHALTENES 
Effect of composition on the rheological properties of asphalt ce- 
ment: Final report, 15:16038 (R;CA) 
ASTEROIDS 
Dust bands in the asteroid belt, 15:18161 (R;US) 
ASTROPHYSICS 
Toward observational neutrino astrophysics, 15:18200 (RA;US) 
ATF TORSATRON 
Alpha-particle losses in compact torsatron reactors, 15:19083 
(J;US) 
ATMOSPHERIC CHEMISTRY 
[Maintenance of a rural precipitation chemistry CTR at White- 
face Mountain]: Progress report, 15:17876 (R;US) 
ATMOSPHERIC PRECIPITATIONS 
Radioactive fallout in air and rain: results to the end of 1987, 
15:17866 (R;GB) 
[Maintenance of a rural precipitation chemistry CTR at White- 
face Mountain]: Progress report, 15:17876 (R;US) 
ATOM COLLISIONS 
See also ATOM-MOLECULE COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 
Atomic and molecular sciences: Progress report, July 1, 1987— 
June 30, 1990, 15:18235 (R;US) 
Theory of alpha-nucleus collisions at high energies, 15:18306 
(D;US) 
ATOM-MOLECULE COLLISIONS 
Aclassical path approach to reactive scattering, 15:18246 (RA;IL) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC ENERGY OF CANADA LTD 
See also CHALK RIVER NUCLEAR LABS 
A study of the health of the employees of Atomic Energy of 
Canada Limited. IV: Analysis of mortality during the period 
1950-1981, 15:18712 (R;CA) 
Developing new products from Canadian nuclear technology, 
15:19092 (R;CA) 
Nuclear technology: A means of rejuvenating and developing 
industry, 15:16198 (R;CA;In French) 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMIZATION 
Fundamental mechanism of atomization. Final report, 15:15973 
(R;US) 


ATOMS 

See also MUONIC ATOMS 

Atomic excitations and alignment by fast neutrons, 15:18256 
(RA;SU;in Russian) 

Hydrogen atom tunneling in the thermal tautomerism of por- 
phine imbedded in a n-hexane matrix, 15:17421 (J;US) 

ATP-ASE 

Molecular cloning and sequence of cDNA encoding the plasma 
membrane proton pump (H*-ATPase) of Arabidopsis thaliana, 
15:18042 (J;US) 

AUGER ELECTRON SPECTROSCOPY 

Auger electron spectroscopy for quantitative analysis, 15:17224 

(RA;IL) 
AURORAE 

See also POLAR-CAP AURORAE 

Dynamics of the near-earth magnetotail recent observations, 
15:18225 (R;US) 

Observational determination of the adiabatic index in the quiet- 
time plasma sheet, 15:18224 (R;US) 

Propagation of a westward traveling surge and the development 
of persistent auroral features, 15:18223 (R;US) 

AURORAL OVAL 
Propagation of a westward traveling surge and the development 
of persistent auroral features, 15:18223 (R;US) 
AUSTENITIC STEELS 
See also STEEL-CR17NI12MO3 
STEEL-CR19NI10 

Advances in development of refractory austenitic steels and 
nickel alloys for power engineering, 15:17024 (R;CS;In 
Czech, Slovak) 

Assessment of long-term refractory properties of selected types 
of austenitic steels, 15:17025 (RA;CS;in Czech) 

AUSTRALIA 

A testing facility for heating and cooling appliances, 15:17684 
(RA;IL) 

Developments in screen dealing for spot thermal coal, 15:15928 
(RA;IL) 

Enel’s purchasing policy, 15:15927 (RA;IL) 

AUSTRIA 

A case study of integrated urban energy planning, 15:16722 
(RA;IL) 

AUTOMOBILE EFFICIENCY STANDARDS 

See AUTOMOBILES 

AUTOMOBILE INDUSTRY 
See AUTOMOTIVE INDUSTRY 
AUTOMOBILES 

1989 SAE [Society of Automotive Engineers] methanol marathon: 
competition, results and student concepts, 15:16991 (RA;CA) 

Accumulation of polycylic aromatic hydrocarbons in crankcase 
oil, 15:16983 (R;US) 

AUTOMOTIVE FUELS 

Emissions testing of propane fueled light duty vehicles with 3- 
way catalysts, 15:16993 (RA;CA) 

Fuels today and tomorrow, 15:15974 (R;DE;in German) 

AUTOMOTIVE INDUSTRY 

industrial robots in car construction - on the way to ‘automized 

Fordism’?, 15:17653 (R;DE;In German) 
AUTORADIOGRAPHY 

Neutron autoradiography of hydrogen, 15:18868 (R;SU;In Rus- 
sian) 

Radioanalysis of horizontal homogeneity and purity of thin met- 
allization layers on semiconductor materials, 15:17214 
(RA;CS;in Czech) 

AXIONS 
Limits on the electromagnetic coupling and density of galactic 
axions, 15:18217 (D;US) 
AZAARENES 
See also CARBAZOLES 
PHENANTHROLINES 
QUINOLINES 

Source contribution to air pollution with PAH and presence of PAH 

in stack gases from fluid bed plants, 15:17910 (R;DK;In Danish) 
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B MESONS 
See also BNEUTRAL MESONS 
Calculation Methods 
Application of heavy-light methods to B meson physics, 
15:18419 (R;US) 
Configuration Mixing 
Update on B°-B° mixing, 15:18360 (BA;US) 
Hadron Reactions 
Exclusive hadronic decays of B mesons, 15:17813 (D;US) 
Mass Difterence 
Hadronic B meson decays, 15:18363 (BA;US) 
Particle Decay 
ARGUS results on rare B decays, 15:18361 (BA;US) 
B decays studies with the TPC at PEP, 15:18362 (BA;US) 
D(s) production in B meson decay, 15:18299 (D;CA) 
Review of B-meson decay results, 15:18359 (BA;US) 
Particle Properties 
Review of B-meson decay results, 15:18359 (BA;US) 
Semileptonic Decay 
B°-B° mixing - a theoretical evaluation after ARGUS, 15:18343 
(RA;US) 
Recent results from the ARGUS experiment, 15:18342 (RA;US) 
Update on B°-B° mixing, 15:18360 (BA;US) 
Tristan Storage Rings 
Present and future of B-physics, 15:18334 (RA;JP) 
Weak Hadronic Decay 
Hadronic B meson decays, 15:18363 (BA;US) 
Long range QCD effects in nonleptonic weak decays, 15:18443 
(BA;US) 
Soccer in Indiana and models for non-leptonic decays of heavy 
flavors, 15:18440 (BA;US) 
Weak Particle Decay 
ARGUS results on baryonic decays of B mesons, 15:18210 
(BA;US) 
Experimental prospects for observing CP violation in B-meson 
decays - e*e~ experiments, 15:18386 (BA;US) 
Non-perturbative QCD in weak decays, 15:18445 (BA;US) 
Predictions of rare B decays, 15:18442 (BA;US) 
Prospects for CP violation experiments in hadron beams, 
15:18388 (BA;US) 
Recent results from CLEO, 15:18341 (RA;US) 
B NEUTRAL MESONS 
B°-B° mixing - a theoretical evaluation after ARGUS, 15:18343 
(RA;US) 
Polarization as a tool for studying particle properties, 15:18337 
(RA;US) 
BACKGROUND RADIATION 
Gamma radiation background measurements from Spacelab 2. 
Annual report, 15:18199 (R;US) 
BACTERIA 
See also LEGIONELLA PNEUMOPHILA 
METHANOGENIC BACTERIA 
STREPTOMYCES 
Cloning of the Thermomonospora fusca Endoglucanase E2 
gene in Streptomyces lividans: Affinity purification and func- 
tional domains of the cloned gene product, 15:18049 (J;US) 
Plasmid incidence in bacteria from deep subsurface sediments, 
15:18034 (J;US) 
BAG MODEL 
Baryon states in the chiral bag model, 15:18464 (D;US) 
Quark tunneling in a one-dimensional nuclear model, 15:18688 
(R;AU) 
BALANCE (ENERGY) 
See ENERGY BALANCE 
BALLISTIC MISSILE DEFENSE 
Ground-based surveillance and tracking system (GSTS). Final 
report, 15:17853 (R;US) 
Parallelizing the SDI ACCESS algorithm for the Connection 
Machine-2, 15:17855 (R;US) 
Space-based surveillance and tracking system (SSTS), environ- 
mental assessment. Final report, 15:17854 (R;US) 
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Systolic algorithms for imaging from space. Final report, 1 Au- 
gust 1986-31 July 1989, 15:17852 (R;US) 
BANKS 
See COMMERCIAL BUILDINGS 
BARC 
A technical report (1963-1968), 15:18061 (R;IN) 
BARITE 

Isotopic investigation of barite concretions from the Yasov native 

sulphur deposit, 15:17938 (RA;DD) 
BARIUM 

Angular correlation study of 

YBa.Cu30, 15:17074 (R;BR) 
BARIUM COMPLEXES 

Replacement of sodium ions by cryptate (C222) complexes bar- 
ium ions in sodium dodecyl sulfate micelles studied by 
electron spin resonance and electron spin-echo modulation of 
5-doxylstearic acid and N,N,N’,N’-tetramethylbenzidine pho- 
toionization and by viscosity measurements, 15:17399 (J;US) 

BARIUM OXIDES 

A study of mixed phase behavior in the lanthanide-substituted 
superconducting oxide ErBazCu307, 15:17118 (J;US) 

Application of fast neutrons to analysis of HTSC (HTSC-high- 
temperature superconductors.), 15:17243 (RA;SU;In Russian) 

Fabrication, mechanical properties, heat capacity, oxygen diffu- 
sion, and the effect of alkali earth ion substitution on high T. 
superconductors, 15:17114 (J;US) 

In situ growth of epitaxial superconducting YBapCu,07_, films 
on insulating, semiconducting and ferroelectric K(Ta, Nb)O3 
by pulsed laser ablation, 15:17077 (R;US) 

In situ growth of high quality epitaxial YBa>Cu,07_, thin films at 
moderate temperatures by pulsed laser ablation, 15:17075 
(R;US) 

Preparation of YBapCu307_; from homogeneous metal alkox- 
ide solution, 15:17083 (R;US) 

Problems in the production of YBapCu30, superconducting 
wire, 15:17112 (J;US) 

Synthesis and characterization of YBa2Cu307_, superconduc- 
tors, 15:17115 (J;US) 

Transport critical current in bulk sintered Y;Baz2Cu30, and pos- 
sibilities for its enhancement, 15:17117 (J;US) 


hyperfine interactions — in 


BARK 
The applicability of industrial by-products to energy production, 
15:16257 (R;Fl;In Finnish) 
BARYON NUMBER 2 RESONANCES 
See DIBARYONS 


BARYON RESONANCES 
See BARYONS 
BARYONS 
See also CHARMED BARYONS 
DIBARYONS 
NUCLEONS 
A study of the photoproduction of the charmed lambda baryon 
at photon energies of 40-160 GeV, 15:18300 (D;CA) 
Charmed and strange baryon production in 29-GeV electron 
positron collisions, 15:18309 (D;US) 
Explicit expressions for masses and bindings of multibaryons in 
two dimensional quantum chromodynamics, 15:18438 (R;IL) 
Hadroproduction of A; — pK, 15:18398 (D;US) 
Observation of charmed baryons in e*e~ annihilations at 10- 
GeV center-of-mass energy, 15:18295 (D;CA) 
Weak radiative decay of baryons, 15:18305 (D;US) 
BASALT 
Freshwater alteration of basaltic glass, Hanauma Bay, Oahu, 
Hawaii: A natural analogue for the alteration of borosilicate 
glass in fresh water, 15:17155 (BA;US) 
Microcharacterization of basalt: Considerations for a nuclear 
waste repository, 15:16144 (R;US) 
Pasco basin hydrologic modeling and far-field radionuclide mi- 
gration potential, 15:16136 (R;US) 
Results and evaluation of experimental vertical hydraulic conduc- 
tivity testing at boreholes DC-4 and DC-5, 15:16141 (R;US) 
Seismic reflection survey conducted in Benton County, Washin- 
ton: Final report, 15:16071 (R;US) 





Seismic reflection survey conducted in Benton and Grant Coun- 
ties, Washington: Final report, 15:16072 (R;US) 

Site characterization report for the Basalt Waste Isolation 
Project: Volume 1, 15:16069 (R;US) 

The basalt/water system: Considerations for a nuclear waste 
repository, 15:16145 (R;US) 

Thermal/mechanical properties of Pomona member basalt - 
area 3 and summary, 15:16124 (R;US) 


BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 


BAYS 
Carolina bays of the Savannah River Plant, 15:16181 (R;US) 


BEAD WALLS 
Beadwall test-module: The use of renewable energy in com- 
mercial greenhouses, 15:16880 (R;DK) 


BEAM DYNAMICS 
Particle dynamics in a wave with variable amplitude: Progress 
report, 15:17738 (R;US) 


BEAM FOCUSING MAGNETS 
[Resolution of quality, contractual and scheduling problems in 
manufacturing the AGS Booster Coils]: Foreign trip report, 
October 10-23, 1989, 15:17739 (R;US) 
[Shipment and tests of the AGS Booster quadrupole coils]: For- 
eign trip report, November 26-30, 1989, 15:17740 (R;US) 


BEAM OPTICS 
Tenth international free electron laser conference, kibbutz Ra- 
mat Rachel, Jerusalem, Israel, August 29 - September 2, 
1988: Program and abstracts, 15:17723 (R;IL) 


BEAM PRODUCTION 
Generation of electron beams in cyclotron motion and its inter- 
action with electromagnetic fields in weakly irregular cavities: 
a study applied to conceptual elaboration of a 35 GHz gy- 
rotron, 15:17762 (R;BR;In Portuguese) 


BEAM TRANSPORT 
Upgrade of the Proton West secondary beamline, 15:17758 
(R;US) 
BEAM-PLASMA SYSTEMS 
Decay and modulation instabilities of beat waves in a plasma, 
15:18940 (R;XA) 
Relativistic stimulated Srillouin and Raman scattering in a laser- 
produced plasma, 15:18939 (R;XA) 
Ultrarelativistic excitation of beat waves in a hot magnetized 
plasma, 15:18938 (R;XA) 


BEAN PLANT 
See PHASEOLUS 


BEAUFORT SEA 
Population genetic structure of Arctic char (Salvenlinus alpinus) 
from rivers of the North Slope of Alaska. Final report, 
15:15989 (R;US) 
BEAUTY PARTICLES 
Measurement of B°-B° mixing using the MARK Ii at PEP, 
15:18355 (R;US) 
Multidimensional analysis: B-tagging at LEP, 15:18392 (BA;US) 
Photo- and hadroproduction of charm and beauty, 15:18372 
(BA;US) 
BELGIUM 
Efficiency of a combined solar air collector-heat pump, 15:16394 
(RA; IL) 
Environmental measures and oil refineries, 15:15987 (RA;IL) 
Managing energy in solar dwellings with high inertia concrete 
slab and pebble bed storage, 15:16855 (RA;IL) 


BENTHOS 
Benthic reconnaissance of central and northern California OCS 
(Outer Continental Shelf) Areas. Volume 1. Technical report. 
Volume 2. Technical appendices. Final report, 15:18015 (R;US) 


BENTONITE 
Numerical simulation of cesium and strontium migration through 
sodium bentonite altered by cation exchange with groundwa- 
ter components, 15:16170 (BA;US) 
Theory and calculation of water distribution in bentonite in a 
thermal field, 15:16169 (BA;US) 


BIOLOGICAL EFFECTS 


BENZENE 
Application of modern 9H NMR techniques to analysis of com- 
plex isotopic products from a hydrogenation reaction, 
15:17418 (J;US) 
Rapid polarity reversal in the charge-transfer excited state of 
9,9’-bianthryl, 15:17449 (J;US) 
BENZOFURANS 
Thermodynamics and the 
benzofuran, 15:15966 (R;US) 
BENZOPYRENE 
Determination of polycyclic aromatic hydrocarbon by jet spec- 
troscopy, 15:17474 (RA;IL) 
BERYLLIUM 
Activation methods for determination of light element impurities 
in pure materials using accelerated ion beams, 15:17226 
(RA;SU;In Russian) 
High-purity beryllium foils, 15:17052 (R;US) 
BERYLLIUM COMPLEXES 
Conformations of some chelates on the base of 2-hydroxy-1- 
naphtalaniline in solutions, 15:17320 (RA;SU;In Russian) 
Dentation of phosphonic groups in phosphorus-containing metal 
complexonates in aqueous solutions (Metals: Be, Y, La.), 
15:17351 (RA;SU;In Russian) 
BERYLLIUM ISOTOPES 
Hypernucieus formation in high-energy nuclear collisions, 
15:18681 (RA;SU) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BESSY STORAGE RING 
Electronic and magnetic structure of Fe and Co layers in the 
monolayer range by means of spin polarized photoemission 
by means of undulator radiation, 15:17043 (R;DE;In German) 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BGO DETECTORS 
Analysis of spectra measured with BGO scintillation detectors, 
15:17785 (RA;CS;in Czech) 


hydrodeoxygenation of 2,3- 


Spectrometric characteristics of BGO detectors produced by In- 
stitute of Physics of Czechoslovak Academy of Sciences, 
15:17784 (RA;CS;in Czech) 

BHABHA ATOMIC RESEARCH CENTER 

See BARC 


BINARY ALLOY SYSTEMS 

Finite-element solidification modelling of metals and binary al- 

loys, 15:17011 (R;CA) 
BINARY MIXTURES 

Chemical protective clothing: Permeation behavior of chemical 
binary mixtures, 15:17655 (R;US) 

High-pressure binary phase equilibria of aromatic hydrocarbons 
with CO2 and CoHe, 15:17368 (J;US) 

[Energetics of silicate melts from thermal diffusion studies]: 
Progress report, January 1989-December 1989, 15:18140 
(R;US) 

BIOCENOSES 
See ECOSYSTEMS 
BIODEGRADATION 

Transport and environmental chemistry of selected C; and Co 
chlorinated compounds and petroleum hydrocarbons in soils 
and ground water, 15:17976 (R;US) 

BIOGAS 
See METHANE 
BIOGAS PROCESS 

A case-study on the diffusion of biogas technology in Santa 
Catarina (a southern state of Brazil), 15:16268 (RA;IL) 

Biogas generation as part of a farm system, 15:16231 (RA;IL) 

Biogas generation through anaerobic digestion - a sound envi- 
ronmental solution to wastewater treatment, 15:16233 (RA;IL) 

BIOGEOCENOSES 
See ECOSYSTEMS 
BIOLOGICAL EFFECTS 

See also BIOLOGICAL RADIATION EFFECTS 

Photodynamic action of methylene blue: mutagenesis and syn- 
ergism, 15:18103 (R;BR;In Portuguese) 
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BIOLOGICAL INDICATORS 

Region 10 environmental indicators, FY 88 summary, 15:16741 

(R:US) 
BIOLOGICAL MATERIALS 

See also BIOLOGICAL WASTES 

Computational and visible light experiments for x-ray laser 
holography, 15:17715 (R;US) 

Mechanisms of microwave-induced damage in biologic materi- 
als. Annual report, 22 September 1986-21 September 1987, 
15:18129 (R;US) 

BIOLOGICAL RADIATION EFFECTS 

Progress report - Health Sciences Division - 1985 July 01 - 
December 31, 15:19090 (R;CA) 

Progress report - Physics and Health Sciences - Health Sci- 
ences Section - 1986 July 01 - December 31, 15:19091 (R;CA) 

Progress report Health Sciences Division - 1984 January 1 to 
June 30, 15:19088 (R;CA) 

Progress report Health Sciences Division - 1984 July 01 to De- 
cember 31, 15:19089 (R;CA) 

BIOLOGICAL REACTORS 

See BIOREACTORS 

BIOLOGICAL WARFARE 

Chemical and biological warfare: General studies. January 
1979-November 1989 (Citations from the NTIS data base). 
Report for January 1979-November 1989, 15:17862 (R;US) 

BIOLOGICAL WASTES 

The Department of Energy's Energy Integrated Farm System 

Program, 15:16246 (BA;US) 
BIOMASS 

Combined heat and power (CHP) in Denmark, 15:16762 (RA;IL) 

Renewable energy technology: is the Israeli experience applica- 
ble to other countries?, 15:16809 (RA;IL) 

Biotechnology 

Biofuels and Municipal Waste Research Program of the U.S. 

Department of Energy, 15:16245 (BA;US) 
Combustion 

Burning unprocessed biofuels: A risk prognosis, 15:16267 

(RA;US) 
Energy Conversion 

Biofuels and Municipal Waste Research Program of the U.S. 
Department of Energy, 15:16245 (BA;US) 

Dilute acid hydrolysis of biomass for ethanol production, 
15:16253 (BA;US) 

Evaluation of enzymatic hydrolysis processes, 15:16252 (BA;US) 

Evaluation of grasses and legumes as energy resources, 
15:16221 (BA;US) 

Fluidized bed combustion of rice husk for disposal and energy 
recovery, 15:16270 (BA;US) 

Operational case histories of the South Point Ethanol and Ken- 
tucky Agricultural Energy Corporation fuel ethanol plants, 
15:16254 (BA;US) 

Selecting herbaceous energy crops for the southeast and mid- 
west/lake states, 15:16209 (R;US) 

The HYDROCARB process: Conversion of carbonaceous mate- 
rials to clean carbon and gaseous fuel, 15:16970 (BA;US) 

The production of electricity from peat by integrated gasification- 
combined cycle conversion, 15:16496 (BA;US) 

Gasification 

A workbook for biomass gasifier sampling and analysis, 
15:16243 (R:CA) 

Characterization and treatment of tars and biomass gasifiers, 
15:16241 (R;US) 

Design and operation of a novel pulse-enhanced biomass gasi- 
fier for production of medium-BTU gas, 15:16248 (BA;US) 

Harvesting 

Short-rotation (small diameter) woody crop harvesting systems, 

15:16223 (RA;US) 
Harvesting Equipment 

Biomass harvester, 15:16224 (RA;US) 

Short-rotation (small diameter) woody crop harvesting systems, 
15:16223 (RA;US) 

Liquefaction 

Direct biomass liquefaction by an extruder-feeder reactor sys- 

tem, 15:16232 (RA;IL) 
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ergy. Abstracts, 15:16767 (R;IL) 
Renewable energy in developing countries. An international 
workshop, 15:16291 (R;IL) 
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Optimizing biomass production in short-rotation intensive cul- 
ture, 15:16213 (RA;US) 
Tree and grass biomass comparisons - Progress report for sec- 
ond year, 15:16211 (RA;US) 
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Basic and applied research in thermochemical conversion of 
biomass, 15:16225 (RA;US) 
The Hawaii State Energy tree trials, 15:16210 (RA;US) 
The potential of biofuels, 15:16207 (RA;US) 
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Final report, 15:16217 (R;US) 
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15:16243 (R:CA) 
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Biomethanol conversion systems, 15:16226 (RA;US) 

Direct biomass liquefaction by an extruder-feeder reactor sys- 
tem, 15:16232 (RA;IL) 

Final report on the monitoring and optimization of the anaerobic 
digestion of whey at Millbank Cheese and Butter Ltd., 
15:16269 (R;CA) 

Plan for action. Summary, 15:16206 (RA;US) 

Preheating of manure utilizing heat exchanger and flue gas, 
15:16239 (R;DK;in Danish) 

Some soil and water concerns associated with commercial bio- 
fuels operations, 15:16266 (RA;US) 


BIOMASS PLANTATIONS 


An outdoor test facility for the large-scale production of microal- 
gae, 15:16247 (BA;US) 
Economics of Eucalyptus plantations for biomass in Hawaii, 
15:16262 (RA;US) 
First and second rotation cost evaluations of biomass from 
SRIC Populus plantations, 15:16220 (BA;US) 
Managing Eucalyptus plantations for maximum yield, 15:16212 
(RA;US) 
Plan for action. Summary, 15:16206 (RA;US) 
Some soil and water concerns associated with commercia! bio- 
fuels operations, 15:16266 (RA;US) 
Sustainable multipurpose tree production systems for Nepal, 
15:16219 (BA;US) 
The Hawaii State Energy tree trials, 15:16210 (RA;US) 
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cell bioreactors, 15:16222 (R;US) 
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A Canadian perspective on the source term, 15:16662 (R;CA) 
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lated gases with micrometecrological methods, 15:17921 
(J;US) 
BIOSYNTHESIS 
A '3C-NMR study of synthesis and accumulation of organic so- 
lutes in halotolerant bacteria, 15:18073 (RA;IL) 
BIOTITE 
Intrusion and cooling age of the foundation rock of the Oden- 
wald: K-Ar and Zr-Pb results, 15:18154 (RA;DD;In German) 
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massif, 15:18151 (RA;DD;In German) 
K/Ar age of the granitoids of the Transcaucasion median massif, 
15:18153 (RA;DD) 
BIPYRIDINES 
Chemically induced release of charge from a rectifying polymer 
based on viologen and quinone subunits, 15:17380 (J;US) 
Long-lived light-induced charge separation in a Zeolite L-based 
molecular tiad, 15:16351 (J;US) 
Oxidation of aqueous Ru(bpy)3** by the fluoroxysulfate ion, 
SO,F-', 15:17412 (J;US) 
pH-dependent charge trapping by quinones electrostatically 
bound in an electrode confined benzyliviologen polymer, 
15:17441 (J;US) 
BIRDS 
North Alabama water quality assessment: Volume 15, Green- 
backed heron study, 15:18028 (R;US) 
BISMUTH 
Compartive study of parameters of channeling images and bis- 
muth protonogrammes, 15:18763 (RA;SU;In Russian) 
Composition, structure, properties, and formation mechanism of 
pure and bismuth-doped lead dioxide thin ad-layers on solid 
electrodes, 15:17266 (BA;US) 
Neutron activation analysis of bismuth, 15:17245 (RA;SU;In 
Russian) 
Neutron activation analysis of high purity metals, 15:17227 
(RA;SU;Iin Russian) 
Reaction of Bi with mesons from the cosmic radiation, 15:18176 
(RA;DD;in German) 


BISMUTH 207 
Optical spectroscopic measurements of isotope shift and hyper- 
fine structure in °°7 Bi, 2°°Bi and 2°5Pb, 15:17364 (D;US) 
BISMUTH 208 
Optical spectroscopic measurements of isotope shift and hyper- 
fine structure in °°7 Bi, 2°°Bi and 2°5Pb, 15:17364 (D;US) 
BISMUTH 209 TARGET 
Delta excitations in nuclei: Microscopic description of pion nu- 
clear reactions, 15:18679 (RA;SU) 
Fission of heavy nuclei induced by different probes, 15:18568 
(RA;DE) 
BISMUTH COMPOUNDS 
See also BISMUTH OXIDES 
Substitutions of 3-d transition metal ions for copper in 
Bi2SrpCa(n-1)Cu(n)O(2n+4), 15:17070 (R;US) 
BISMUTH GERMANATE DETECTORS 
See BGO DETECTORS 
BISMUTH OXIDES 
Electrocatalysis of anodic, oxygen-transfer reactions at thin-film 
metal oxide electrodes, 15:17268 (BA;US) 
Superconducting ceramics in the Bi, sSrCaCu2O, system by 
melt quenching technique. Final Report, 15:17093 (R;US) 
BITUMENS 
See also ASPHALTS 
Recent technology advances in the CANMET [Canada Center 
for Mineral and Energy Technology] hydrocracking process: 
Report 4.2.6, 15:15963 (RA;CA) 
The third UNITAR/UNDP [United Nations Institute for Training and 
Research/United Nations Development Program] international 
conference on heavy crude and tar sands, 15:16029 (R;CA) 


BITUMINOUS COAL 

A mathematical model for tar release in rapid devolatilization of 
a softening bituminous coal: Second progress report, 
15:15849 (R;US) 

ESCA (Electron Spectroscopy for Chemical Analysis) and FTIR 
(Fourier Transform Infrared Spectroscopy) studies of bitumi- 
nous coal, 15:15882 (J;US) 

Variation in coal composition. A computational approach to 
study the mineral composition of individual coal particles, 
15:15880 (J;US) 

BLACK HOLES 

Quantum mechanics in the exterior region of a Schwarzschild 

Black hole, 15:18915 (D;US) 


BOILING DETECTION 
Acoustic Monitoring 


BLACK SHALES 

Geological evaluation: Sterling Drilling and Production 
Company. Jarvis No. 1143. GRI (Gas Research Institute) Com- 
prehensive Study Well No. 2, Calhoun County, West Virginia. 
Topical report, September 1987-May 1989, 15:16015 (R;US) 

BLADES (TURBINES) 

See TURBINE BLADES 
BLANKETS (BREEDING) 

See BREEDING BLANKETS 
BLASTS 

See EXPLOSIONS 
BLOCKING 

See CHANNELING 
BLOOD CELLS 

See also ERYTHROCYTES 

Performance of a coincidence based blood activity monitor, 
15:18082 (R;US) 

BLOOD FLOW 
Blood flow measurements by MRI phase mapping, 15:18065 
(RA;IL) 
BLUE-GREEN ALGAE 
See CYANOBACTERIA 
BNL 

Dilemma of international technology transfer for the applied sci- 

ences, 15:16755 (RA;IL) 
BODY 

See also TISSUES 

Measurement of body fat by neutron inelastic scattering: Com- 
ments on installation, operation and error analysis, 15:18050 
(R;US) 

BOHUNICE V-1 REACTOR 

Change in hydraulic resistance of reactor of unit 1 of Bohunice 
power plant, 15:16543 (RA;CS;Iin Slovak) 

Installation of quick-acting valves at V-1 power pliant and effect 
on operation, 15:16545 (RA;CS;In Czech) 

Lessons drawn from safety related incidents in nuclear power 
plants, 15:16539 (RA;CS;Iin Slovak) 

Major failures at power units of Czechoslovak nuclear power 
plants, 15:16550 (RA;CS;in Czech) 

BOHUNICE V-2 REACTOR 

Lessons drawn from safety related incidents in nuclear power 
plants, 15:16539 (RA;CS;In Slovak) 

Major failures at power units of Czechoslovak nuclear power 
plants, 15:16550 (RA;CS;in Czech) 

Use of experience from periodic integral tests for increasing fur- 
ther the tightness of sealed areas, 15:16542 (RA;CS;in Slovak) 

BOILERS 
See also FLUIDIZED BED BOILERS 
REFUSE-FUELED BOILERS 

Combustion safety, 15:17688 (R;NO) 

Identification of CaSO, formed by reaction of CaO and SO2 
(journal article). Report for October 1988-March 1989, 
15:17901 (R;US) 

Low temperature greenhouse heating systems in France, 
15:16919 (RA;IL) 

Mechanistic study of the effects of magnetic fields on scale for- 
mation: Final progress report, 15:17280 (R;US) 

Modern utility boiler design for low grade coals, 15:15919 (RA;IL) 

Pilot-scale boiler study of sulfur hexafluoride and emissions of 
CO, CO2, O2, and unburned hydrocarbons as surrogates for 
verification of hazardous waste destruction removal efficiency. 
Final report, October 1986-June 1988, 15:17863 (R;US) 

Reduction of nitrogen oxides by means of fuel staging: The re- 
search report, 15:17897 (R;Fl;in Finnish) 

Role of porosity loss in limiting SO2 capture by calcium-based 
sorbents, 15:17900 (R;US) 

BOILING DETECTION 
Acoustic Monitoring 

Evaluation of signal processing for boiling noise detection. Fur- 
ther analysis of BOR-60 reactor noise data, 15:16587 (RA;XA) 

Evaluation of signal processing for boiling noise detection: Fur- 
ther work on the Karlsruhe data and a preliminary analysis of 
the BOR-60 tapes, 15:16582 (RA;XA) 

Final analysis of benchmark data sets, 15:16594 (RA;XA) 
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BOILING DETECTION 
Acoustic Monitoring 


Fourth year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16595 (RA;XA) 

IAEA/IWGFR benchmark tests on sodium boiling noise detec- 
tion. Part 1, 15:16581 (RA;XA) 

IAEA/IWGFR benchmark tests on sodium boiling noise detection. 
Part 2: Decision making and BOR-60 data, 15:16586 (RA;XA) 

IWGFR benchmark test on signal processing for boiling noise 
detection, stage 2: Analysis of data from BOR-60, 15:16593 
(RA;XA) 

IWGFR benchmark test on sodium boiling noise detection, 
stage 3: Confidence level analyses using BOR-60 data, 
15:16588 (RA;XA) 

Interim report on the result of the sodium boiling detection bench- 
mark test using BOR-60 reactor noise data, 15:16585 (RA;XA) 

Interim report on the result of the sodium boiling noise detection 
benchmark test, 15:16580 (RA;XA) 

Result of the sodium boiling detection benchmark test using 
BOR-60 reactor noise data, 15:16592 (RA;XA) 

Results of KNS-1 acoustic boiling noise benchmark test, 
15:16577 (RA;XA) 

Results of investigations within the IWGFR benchmark test 
acoustic boiling noise detection, 15:16578 (RA;XA) 

Second year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16584 (RA;XA) 

Signal processing for boiling noise detection, 15:16576 (RA;XA) 

Signal processing techniques for sodium boiling noise detection, 
15:16583 (RA;XA) 

Sodium boiling noise detection benchmark. Theoretical back- 
ground and methods used, 15:16589 (RA;XA) 

Third year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16590 (RA;XA) 

Third year supplementary progress report on the co-ordinated 
research programme on signal processing techniques for 
sodium boiling noise detection, 15:16591 (RA;XA) 


Benchmarks 
BOR-60 experimental data for the sodium boiling noise detec- 
tion benchmark test, 15:16575 (RA;XA) 
KNS experimental data for the acoustic boiling detection bench- 
mark test, 15:16574 (RA;XA) 


Data Processing 

Final analysis of benchmark data sets, 15:16594 (RA;XA) 

Fourth year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16595 (RA;XA) 

IAEA/IWGFR benchmark tests on sodium boiling noise detection. 
Part 2: Decision making and BOR-60 data, 15:16586 (RA;XA) 

IWGFR benchmark test on signal processing for boiling noise 
detection, stage 2: Analysis of data from BOR-60, 15:16593 
(RA;XA) 

IWGFR benchmark test on sodium boiling noise detection, 
stage 3: Confidence level analyses using BOR-60 data, 
15:16588 (RA;XA) 

Interim report on the result of the sodium boiling detection bench- 
mark test using BOR-60 reactor noise data, 15:16585 (RA;XA) 

Result of the sodium boiling detection benchmark test using 
BOR-60 reactor noise data, 15:16592 (RA;XA) 

Second year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16584 (RA;XA) 

Signal processing for boiling noise detection, 15:16576 (RA;XA) 

Signal processing techniques for sodium boiling noise detection, 
15:16583 (RA;XA) 

Sodium boiling noise detection benchmark. Theoretical back- 
ground and methods used, 15:16589 (RA;XA) 

Third year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16590 (RA;XA) 

Third year supplementary progress report on the co-ordinated 
research programme on signal processing techniques for 
sodium boiling noise detection, 15:16591 (RA;XA) 
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Probabilistic Estimation 

Evaluation of signal processing for boiling noise detection. Fur- 

ther analysis of BOR-60 reactor noise data, 15:16587 (RA;XA) 
Recording Systems 

BOR-60 experimental data for the sodium boiling noise detec- 
tion benchmark test, 15:16575 (RA;XA) 

KNS experimental data for the acoustic boiling detection bench- 
mark test, 15:16574 (RA;XA) 

Sodium 

First year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16579 (RA;XA) 

BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOLTZMANN-VLASOV EQUATION 

A Lagrangian formalism for 

15:18886 (R;XA) 
BONE TISSUES 

Distribution of lead in human bone: 1. Atomic absorption mea- 
surements, 15:18058 (R;US) 

Trace elemental analysis in bone using x-ray microscopy, 
15:18098 (R;US) 

BONES 

See SKELETON 
BOOKKEEPING 

See ACCOUNTING 
BORANES 

Borohydride B-H activation and dimerization by a doubly 
bonded, early-transition-metal organodimetallic complex. 
Ditantalladiborane syntheses as models for dehydrodimeriza- 
ticn of methane to ethene, 15:17415 (J;US) 

BOREHOLES 

A direct integral method for the analysis of borehole fluid con- 
ductivity logs to determine fracture inflow parameters, 
15:18157 (R;US) 

High frequency electromagnetic tomography, 15:16159 (R;US) 

Response to comment regarding a water bearing zone in the 
Grande Ronde Basalt at borehole DC-1, 15:16146 (R;US) 

Results and evaluation of experimental vertical hydraulic conduc- 
tivity testing at boreholes DC-4 and DC-5, 15:16141 (R;US) 

Summary of key factors which led to recommendation of the 
reference repository location and the site of the principal bore- 
hole, 15:16139 (R;US) 

Water-level data collected from piezometer clusters DC-19, DC- 
20, and DC-22, April 1 through April 30, 1984, 15:16129 (R;US) 

BORIDES 
See also CERIUM BORIDES 
LANTHANUM BORIDES 
NEODYMIUM BORIDES 
PRASEODYMIUM BORIDES 

Nuclear physical methods for analysis of some refractory metals 

and their compounds, 15:17242 (RA;SU;In Russian) 
BOROHYDRIDES 

Complexing of lithium boro- and alumohydrides in diethyi ether 
and diglyme, 15:17318 (RA;SU;In Russian) 

Interaction of aluminium hydride with 2,4 group metal borohy- 
drides in ethyl ether, tetrahydrofuran, 15:17344 (RA;SU;In 
Russian) 

Rare earth borohydride complexing with nitrogen-containing lig- 
ands in nonaqueous media, 15:17314 (RA;SU;In Russian) 

BORON 

Activation methods for determination of light element impurities 
in pure materials using accelerated ion beams, 15:17226 
(RA;SU;In Russian) 

Nuclear physical methods for study of boron distribution, 
15:17244 (RA;SU;In Russian) 

BORON 10 REACTIONS 

Identification of mechanisms in heavy ion reactions by measure- 

ment of angular correlations, 15:18550 (R;BR;in Portuguese) 
BORON ALLOYS 

An assessment of the effects of radiation on permanent magnet 
material in the ALS [Advanced Light Source] insertion de- 
vices, 15:17046 (R;US) 


nonequilibrium ensembles, 





BORON ARSENIDES 

The use of metalorganics in the preparation of semiconductor 

materials, 15:17171 (J;US) 
BORON COMPLEXES 

Effect of medium solvating ability on catalytic activity of cations 
in solvolysis processes of boron fluorocomplexes, 15:17302 
(RA;SU;In Russian) 

Study of tert-butyl-hydroperoxide complexing with boron trifluo- 
ride etherate in solution by PMR method, 15:17304 (RA;SU;In 
Russian) 

Thermodynamics of cesium tetraphenylborate dissolution in 1,2- 
propylene glycol-water mixtures, 15:17303 (RA;SU;In Russian) 

BORON COMPOUNDS 
See aiso BORANES 
BORIDES 
BOROHYDRIDES 
BORON ARSENIDES 
BORON OXIDES 
BORON PHOSPHIDES 
An ionic system with critical point at 44°C, 15:17424 (J;US) 
BORON ISOTOPES 

Hypernucleus formation in high-energy nuclear collisions, 

15:18681 (RA;SU) 
BORON OXIDES 

Characterization of radiation damage at the Nb site in natural 
pyrochiores and samarskites by x-ray absorption spec- 
troscopy, 15:17103 (BA;US) 

On complexing in glass-like solid solutions of germanium and sil- 
icon dioxides in boric anhydride, 15:17341 (RA;SU;In Russian) 

Solvation in alkali borate glasses, 15:17337 (RA;SU;In Russian) 

BORON PHOSPHIDES 

The use of metalorganics in the preparation of semiconductor 

materials, 15:17171 (J;US) 
BOROSILICATE GLASS 

Freshwater alteration of basaltic glass, Hanauma Bay, Oahu, 
Hawaii: A natural analogue for the alteration of borosilicate 
glass in fresh water, 15:17155 (BA;US) 

BOROSILICATES 
See BOROSILICATE GLASS 
BOSON EXPANSION 
The boson expansion theory as the nuclear structure theory for 
the heavy nuclei, 15:18531 (D;US) 

BOSON-EXCHANGE MODELS 

A chiral model of N and A with vector mesons, 15:18446 (BA;US) 
BOSON-FERMION SYMMETRY 

lsoscalar factors for multishell calculations, 15:18902 (RA;IL) 
BOSONIZATION 

See BOSON EXPANSION 
BOSONS 

See aiso INTERMEDIATE BOSONS 

MESONS 
Ground-state energy for a many-boson system: A new micro- 
scopic approach, 15:18455 (D;US) 

BOTTOM PARTICLES 

See BEAUTY PARTICLES 
BOTTOMONIUM 

See aiso UPSILON-9460 MESONS 

Upsilon physics with CUSB-II, 15:18340 (RA;US) 
BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
BRAIN 

Investigation of brain and lymphopoietic cancer at a Union Car- 
bide plant in Seadrift, Texas, 15:15997 (R;US) 

BRAZIL 

A case-study on the diffusion of biogas technology in Santa 
Catarina (a southern state of Brazil), 15:16268 (RA;IL) 

Biotechnological strategies for developing countries. The pro- 
duction of fermentation fuel alcohol, 15:16237 (RA;IL) 

Brazilian power sector strategies with respect to enviromental 
and social issues: Report 2.2.8, 15:16788 (RA;CA) 

Deep water field developments in Brazil, 15:15951 (RA;CA) 

Electric energy conservation in Brazil, 15:16804 (RA;IL) 

Energy from wood - the Brazilian experience, 15:16264 (RA;IL) 


BUILDING MATERIALS 


Energy policy in Brazil and the southern American countries, 

15:16717 (RA;IL) 
BREAD 
Energy conservation in relation to fast cooling of baked foods, 
15:16947 (R;DK;In Danish) 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS 

Canadian fusion breeder blanket program: irradiation facilities 

at Chalk River, 15:19014 (R;CA) 
BREEDING PELLETS 
Agglomeration techniques for the production of spheres for 
packed beds, 15:19011 (R;CA) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRICKS 

Energy and economy optimizing in brickfiring, 15:16948 (R;Fl;in 

Finnish) 
BRINES 

Hygroscopic climate control (HCC) of roses greenhouse - Mas- 
sua, 15:16912 (RA;IL) 

The brine migration test: A nuclear waste repository simulation 
experiment at the ASSE salt mine - Federal Republic of Ger- 
many, 15:16168 (BA;US) 

BRITISH COLUMBIA 

Feasibility study for direct utilization of geothermal energy re- 
sources at Summerland, B.C., 15:16426 (R;CA) 

Pacific Rim Resort: Wind monitoring study, 15:16468 (R;CA) 

Peatiand inventory of British Columbia, 15:15903 (R;CA) 

Public attitudes toward B.C. Hydro, 15:16787 (R:CA) 

Taking action with strategy for the management of solid wastes, 
15:16960 (R;CA) 

BROMINE 
Central interactions of oxygen nuclei on emulsion heavy nuclei 
at energy 200 GeV per nucleon, 15:18522 (RA;SU;in Russian) 

BROMINE BROMIDES 

See BROMINE 
BRONCHOGENIC CARCINOMA 

See CARCINOMAS 

RESPIRATORY SYSTEM DISEASES 

BROOKHAVEN NATIONAL LABORATORY 

See BNL 
BUBBLE CHAMBERS 

High-resolution imaging of particle interactions in a large bubble 

chamber using holographic techniques, 15:18407 (D;US) 
BUBBLES 
Explosions in presence of foam, 15:17473 (RA;IL) 
BUDGETS 

Quarterly report on program cost and schedule: Fourth quarter 

FY 1989, 15:16073 (R;US) 
BUGEY-1 REACTOR 

Application of the EPRI simulator qualification methodology to 

the Bugey simulator: Final report, 15:16533 (R;US) 
BUGEY-2 REACTOR 

Application of the EPRI simulator qualification methodology to 

the Bugey simulator: Final report, 15:16533 (R;US) 
BUGEY-3 REACTOR 

Application of the EPRI simulator qualification methodology to 

the Bugey simulator: Final report, 15:16533 (R;US) 
BUGEY-4 REACTOR 
Application of the EPRI simulator qualification methodology to 
the Bugey simulator: Final report, 15:16533 (R;US) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING MATERIALS 
See also BRICKS 
CEMENTS 
CONCRETES 

Development of vapour permeability data for waferboard, 
15:16851 (R;CA) 

Formaldehyde resins in building materials. December 1973- 
October 1989 (Citations from the Rubber and Plastics 
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BUILDING MATERIALS 


Research Association data base). Report for December 1973- 
October 1989, 15:16884 (R;US) 
The potential of coal ashes and local raw materials for the build- 
ing industry, 15:15888 (R;IL;In Hebrew) 
BUILDINGS 

See also COMMERCIAL BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
GREENHOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 

Cooling Systems 

Market potential of storage cooling systems in the Army. Final 

report, 15:16840 (R;US) 
Energy Analysis 

Promising (and not so promising) developments in energy anal- 
ysis software, 15:16869 (RA;CA) 

Techniques for simultaneous simulation of buildings and me- 
chanical systems in heat balance based energy analysis 
programs, 15:16878 (RA;CA) 

Energy Conservation 

Energy research and development in the Federal Republic of 
Germany: fossil energy - renewable energy - efficient use of 
energy, 15:16485 (RA;IL) 

Hindrances to innovative, energy-conserving building construc- 
tion. Interviews with people who withdrew from the model 
building project in Landstuhl, 15:16850 (R;DE;In German) 

Reference guide for building diagnostics equipment and tech- 
niques. Special report, 15:16839 (R;US) 

Energy Consumption 

Energy, organisation and human factors in housing companies, 

15:16861 (R;Fl;In Finnish) 
Energy Efficiency 

Non-technical training manual: Energy Smart Design Assis- 
tance Program, 15:16701 (R;US) 

Research and policy initiatives to improve energy-use efficiency 
in the Northeast, 15:16763 (R;US) 

Will CFC restrictions jeopardize anticipated foundation thermal 
efficiency gains?, 15:16843 (R;US) 

Energy Management Systems 

A building and pliant real time simulation system, 15:16865 
(RA;CA) 

Building simulation reconciliation using empirical data, 15:16867 
(RA;CA) 

Proceedings of building simulation '89, 15:16862 (R;CA) 

Simulation and optimization in the real time control of building 
environmental systems, 15:16866 (RA;CA) 

Simulation of local loop controls, 15:16870 (RA;CA) 

Environmental Engineering 

Reference guide for building diagnostics equipment and tech- 
niques. Special report, 15:16839 (R;US) 

Simulation and optimization in the real time control of building 
environmental systems, 15:16866 (RA;CA) 

Heat Transter 

Muttiple input transfer function model of ground heat transfer, 

15:16874 (RA;CA) 
Humidity 

Reducing the heat losses in paper machine wire section, 

15:16951 (R;Fl;in Finnish) 
Maintenance 

Energy, organisation and human factors in housing companies, 

15:16861 (R;Fl;in Finnish) 
Planning 

Hindrances to innovative, energy-conserving building construc- 
tion. Interviews with people who withdrew from the model 
building project in Landstuhl, 15:16850 (R;DE;in German) 

Solar Heating 
Assessment of the need for new controls for solar buildings, 
15:16289 (R;CA) 
Stress Analysis 
Measurement of sub-surface stress, 15:17669 (R;CA) 
Thermal insulation 

ENTEC 87. First Israeli conference on technologies in energy, 

15:16753 (R;IL;in Hebrew and English) 
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BURGERS VECTOR 

Statistical properties of large ensembles of exact solutions to 
Burgers’ equation with random initial conditions, 15:18292 
(D;US) 

BURNER FUEL OIL 
See HEATING OILS 
BURNUP 
Vectorization of nuclear codes 89-1: PHENIX, FPGS, 15:19134 
(R;JP;in Japanese) 
BURSA OF FABRICIUS 
See BIRDS 
BURUNDI 

International network for solar drying of agricultural products, 

15:16931 (RA;IL) 
BUSES 

incremental cost to Canadians of the proposed heavy duty en- 
gine regulations to limit emissions from trucks and buses, 
15:16735 (R;CA) 

BUTADIENE 

Chemical characterization of CTBN [carboxyl-terminated butadi- 
ene/acrylonitrile] and its epoxy adduct, 15:17260 (R;US) 

Structural rearrangements in chemisorbed hydrocarbon layers: 
1,3-butadiene on Rh/AloO3, 15:17398 (J;US) 

BUTANE 

Hydrogenolysis of ethane, propane, n-butane, and neopentane 
on the (111) and (110)-(1x2) surfaces of iridium, 15:15972 
(J;US) 

Rate constants for the reactions t-C4Hg + DX — i-C4HgD + X (X 
= Br, I), 295 < T(K) < 384: Heat of formation of the tert-butyl 
radical, 15:17379 (J;US) 

BUTANOLS 

Multiphase fluidized-bed bioreactor for production of ace- 

tone/butanol, 15:16249 (BA;US) 
BUTENES 
Rotational barriers. 2. Energies of alkane rotamers. An exami- 
nation of gauche interactions, 15:17417 (J;US) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYL RADICALS 

Rate constants for the reactions t-C4Hp + DX — i-C4HgD + X (X 
= Br, !), 295 < T(K) < 384: Heat of formation of the tert-butyl 
radical, 15:17379 (J;US) 

BUTYLENES 
See BUTENES 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also LASALLE COUNTY-2 REACTOR 
QUAD CITIES-1 REACTOR 
Aging 

Residual life assessment of major light water reactor compo- 

nents: Overview: Volume 2, 15:16673 (R;US) 
Cooling Systems 

Corrosion products, activity transport and deposition in boiling 

water reactor recirculation systems, 15:16525 (R;CH) 
Fission Product Release 

Vaporization of strontium, barium, lanthanum, and uranium from 
mixtures of urania, zirconia, steel, and concretes at 2150 K 
and 2400 K: Final report, 15:16654 (R;US) 

Loss Of Coolant 

Proceedings: The Appendix ‘K’ relief workshop, 15:16652 (R;US) 

Recirculation pump suction line 75 and 25% split break LOCA 
test of ROSA-III: RUNs 929 and 930 with HPCS failure, 
15:16665 (R;JP) 

Modifications 

Advanced light-water reactor development in the United States, 
15:16556 (J; XA) 

Improvements in current light-water reactors, 15:16557 (J;XA) 

Pertormance 

The structure of an expert system to diagnose and supply a cor- 
rective procedure for nuclear power plant malfunctions, 
15:16634 (BA;US) 





Power Supplies 

Loss of off-site power test of ROSA-III: RUN 971 with HPCS fail- 

ure, 15:16524 (R;JP) 
Reactivity 

Reactivity accidents: A reassessment of the design-basis 

events, 15:16674 (R;US) 
Reactor Accidents 

Reactivity accidents: A reassessment of the design-basis 
events, 15:16674 (R;US) 

The DF-4 fuel damage experiment in ACRR [Annual Core Re- 
search Reactor] with a BWR [Boiling Water Reactor] control 
blade and channel box, 15:16672 (R;US) 

Reactor Components 

Residual life assessment of major light water reactor compo- 

nents: Overview: Volume 2, 15:16673 (R;US) 
Reactor Cooling Systems 

Cognitive correlates of ultrasonic inspection performance, 

15:16656 (R;US) 
Reactor Operation 

Licensee Event Report (LER) compilation for month of Decem- 

ber 1989, 15:16604 (R;US) 
Reactor Safety 

Fifteenth Water Reactor Safety Information Meeting, 15:16554 
(RA;US) 

Nuclear Safety: 1959-1989, 30 years reviewing the nuclear 
world: Volume 30-4, October-December 1989, 15:16685 
(R;US) 

Safety research programs sponsored by Office of Nuclear Reg- 
ulatory Research: Progress report April 1—-June 30, 1989, 
15:16668 (R;US) 

Reactor Safety Experiments 
Loss of off-site power test of ROSA-III: RUN 971 with HPCS fail- 
ure, 15:16524 (R;JP) 
Reactor Shutdown 
Reactor shutdown experience, 15:16555 (RA;US) 
Reactor Stability 

Summary of AEOD special report S803: Power Oscillation at 

LaSalle 2, 15:16684 (RA;US) 
Reliability 

Nondestructive examination (NDE) reliability for inservice 
inspection of light waters reactors: Semi-annual report, April- 
September 1988, 15:16670 (R;US) 

Seismic Eftects 

Guidelines for nuclear plant response to an earthquake: Final 

report, 15:16657 (R;US) 


Cc 


C-1430 RESONANCES 

See MESONS 
CABLES (ELECTRIC) 

See ELECTRIC CABLES 
CADMIUM 

Analysis of alkylmetals of special purity, 15:17236 (RA;SU;In 
Russian) 

Automatic analyzer of heavy metals with the humerical process- 
ing of results, 15:17251 (RA;SU;In Russian) 

Determination of alkali metals in Cd and Te of special purity us- 
ing laser stimulated ionization in flames, 15:17232 (RA;SU;In 
Russian) 

Effect of coordinating solvent on Mg, Zn, Cd, Cu oxidation by 
halogenohydrocarbons, 15:17309 (RA;SU;In Russian) 

Extraction-spectrum analysis of cadmium, tellurium, mercury 
and cadmium-mercury telluride (CMT) with solvent extraction 
of base by organic sulfides, 15:17356 (RA;SU;In Russian) 

In vivo determination of cadmium content in kidneys by PNAA, 
15:18062 (RA;CS;In Czech) 

Inversion voltammetry method of determination of refractory 
metal oxides and film structures on their basis for content of 
some impurity elements, 15:17248 (RA;SU;In Russian) 

Low-temperature specific heat of 2-4 groups elements of the 
Periodic System, 15:17358 (RA;SU;In Russian) 


CADMIUM SULFIDE SOLAR CELLS 


Neutron activation analysis of high purity metals, 15:17227 
(RA;SU;in Russian) 

Spectrophotometric method of silicon determination in high pu- 
rity cadmium, mercury, and tellurium with matrix separation 
by solvent extraction, 15:17258 (RA;SU;In Russian) 

Voltammetric differential concentration meter of Zr, Cd, Pb and 
Cu in technological water of special purity with microproces- 
sor operation, 15:17250 (RA;SU;in Russian) 

CADMIUM 109 
Fission barriers of hot rotating nuclei, 15:18653 (RA;DE) 
CADMIUM ALLOYS 

Vaporization of silver-indium-cadmium control rod material in 

flowing argon at high temperatures, 15:17042 (R;JP) 


CADMIUM COMPLEXES 

Calculations of compositions of heterosolvate meta! ion com- 
plexes in binary coordinating solvents, 15:17330 (RA;SU;iIn 
Russian) 

Chelate effect of coordination of d-transition metals, 15:17335 
(RA;SU;In Russian) 

Composition effect of mixed aqueous-organic solvent on en- 
thalpy of cadmium and copper(2) monochioride complex 
formation reaction, 15:17311 (RA;SU;in Russian) 

Extraction-spectrum analysis of cadmium, tellurium, mercury 
and cadmium-mercury telluride (CMT) with solvent extraction 
of base by organic sulfides, 15:17356 (RA;SU;In Russian) 

Fautomerism and complexing of pyrazolones, 15:17324 
(RA;SU;in Russian) 

New metal chelates on the base of o-tosylaminoindoanilines 
and - naphthylamines: synthesis and investigation in non- 
aqueous media, 15:17315 (RA;SU;in Russian) 

Regularities of thermodynamic characteristics of formation of 
mixedligand complexes MEdtaX (M-Cu, Ni, Zn, Cd; X-OH-, 
NHs, GI-, ida2—, en) in solution, 15:17343 (RA;SU;In Russian) 

Spectrophotometric method of silicon determination in high pu- 
rity cadmium, mercury, and tellurium with matrix separation 
by solvent extraction, 15:17258 (RA;SU;in Russian) 

Stability of complexes in solution and chelate effects, 15:17313 
(RA;SU;In Russian) 

Thermochemistry of dissolution and solvation of chlorophyil- 
ligand complexes with some metals, 15:17354 (RA;SU;In 
Russian) 

CADMIUM COMPOUNDS 
See also CADMIUM PHOSPHIDES 
CADMIUM SELENIDES 
CADMIUM SULFIDES 
CADMIUM TELLURIDES 

Analysis of high-purity diethyltellurium, dimethylcadmium, and 
diethylzinc by atomic emission method with preliminary distilla- 
tion concentration of impurities, 15:17235 (RA;SU;In Russian) 

Atomic emission spectrum analysis of alkyl cadmium com- 
pounds, 15:17237 (RA;SU;In Russian) 

Gas chromatographic determination of content of volatile or- 
ganic compounds impurities in  diethyltellurium and 
dimethylcadmium, 15:17231 (RA;SU;In Russian) 

Modelling heavy metals in soils, 15:17973 (R;DK;in Danish) 

CADMIUM PHOSPHIDES 

Deposition of Il-IV-V2 ternary compounds using the MOCVD 

technique, 15:17104 (BA;US) 
CADMIUM SELENIDE SOLAR CELLS 

Band discontinuity and bulk vs. interface recombination in 

CdS/CulnSep> solar cells, 15:16340 (BA;US) 
CADMIUM SELENIDES 

Characterization of CdTe thin film solar cells, 15:16339 (BA;US) 

Thermal conductivity of ideal cadmium selenide, 15:17357 
(RA;SU;In Russian) 

CADMIUM SULFIDE SOLAR CELLS 

Resistive and photoconductive effects in spectral response 
measurements, 15:16344 (BA;US) 

Ternary and multinary compounds, 15:17054 (B;US) 

The diode current mechanism in CulnSe2/(CdZn)S heterojunc- 
tions, 15:16345 (BA;US) 

The type conversion of crystalline rho-CulnSe2 due to the depo- 
sition of CdS, 15:17156 (BA;US) 
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CADMIUM SULFIDES 


CADMIUM SULFIDES 

Picosecond charge transfer dynamics in semiconductor colloids, 
15:17430 (BA;US) 

Structure and optical properties of CdS superclusters in Zeolite 
hosts, 15:17374 (J;US) 

CADMIUM TELLURIDE SOLAR CELLS 

Cd, _,ZnxTe thin films prepared by a two-stage process utilizing 
electrodeposition, 15:17166 (BA;US) 

Characterization of CdTe thin film solar cells, 15:16339 (BA;US) 

Wide bandgap thin film solar cells from CdTe alloys, 15:16342 
(BA;US) 

CADMIUM TELLURIDES 

Cd, _,ZnxTe thin films prepared by a two-stage process utilizing 
electrodeposition, 15:17166 (BA;US) 

Characterization of CdTe thin film solar cells, 15:16339 (BA;US) 

Extraction-spectrum analysis of cadmium, tellurium, mercury 
and cadmium-mercury telluride (CMT) with solvent extraction 
of base by organic sulfides, 15:17356 (RA;SU;In Russian) 

Inversion voltammetry determination of indium microamounts in 
high purity crystals Cd,Hg,_,Te-In, 15:17249 (RA;SU;In Rus- 
sian) 

Neutron activation analysis of cadmium mercury telluride and its 
components with extraction and chromatographic concentra- 
tion of impurity elements, 15:17247 (RA;SU;in Russian) 

Optimization of conditions of atomic emission determination of 
impurities in zinc selenide and cadmium telluride, 15:17238 
(RA;SU;in Russian) 

SIMS (secondary ion mass spectrometry) study of the implanted 
indium ion distribution in Cd,Hg,_,Te, 15:18857 (RA;SU;In 
Russian) 

CAES 
See COMPRESSED AIR ENERGY STORAGE 


CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 


CALCINED WASTES 

Interdependence of phase chemistry, microstructure and oxygen 

fugacity in titanate nuclear waste ceramics, 15:16160 (R;AU) 
CALCITONIN 

'H-NMR studies of salmon calcitonin: Investigation of the 
polypeptide secondary structure in cryoprotective mixtures, 
15:18755 (RA;IL) 

CALCIUM 

Behavior of basic elements during coal combustion, 15:15865 

(J;US) 
CALCIUM 40 

Protron resonance spectroscopy: Progress report, February 1, 

1989—January 31, 1990, 15:18549 (R;US) 
CALCIUM 40 TARGET 
Delta excitations in nuclei: Microscopic description of pion nu- 
clear reactions, 15:18679 (RA;SU) 
CALCIUM 48 REACTIONS 
Cold fusion reactions with “*Ca, 15:18574 (RA;DE) 
CALCIUM CARBONATES 

Calculations of the influence of additives on coal combustion de- 
posits, 15:15862 (J;US) 

Oxygen-18 speleothems and its palaeoclimatic significance - 
some remarks, 15:17933 (RA;DD) 

Role of porosity loss in limiting SO2 capture by calcium-based 
sorbents, 15:17900 (R;US) 

The effect of CaCO, on the uptake of phosphorus by two desert 
shrub species, Larrea tridentata (DC.) Cov. and Parthenium 
incanum H.B.K., 15:17980 (J;US) 

CALCIUM CHLORIDES 
Calculations of the influence of additives on coal combustion de- 
posits, 15:15862 (J;US) 
CALCIUM COMPOUNDS 
See also CALCIUM CARBONATES 
CALCIUM HYDROXIDES 
CALCIUM OXIDES 
CALCIUM SULFATES 

Annual elemental input/output estimates for two forested water- 

sheds in eastern Tennessee, 15:17919 (J;US) 
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CALCIUM HYDROXIDES 

Characterization of a solid sorbent with crystallite size and strain 
data from x-ray-diffraction line broadening, 15:16508 (R;US) 

Role of porosity loss in limiting SO2 capture by calcium-based 
sorbents, 15:17900 (R;US) 

Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Quarterly report No. 6, 
October 1, 1989—December 31, 1989, 15:16502 (R;US) 

Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Annual progress report, 
June 23, 1988—June 30, 1989, 15:15886 (R;US) 


CALCIUM OXIDES 
Identification of CaSO, formed by reaction of CaO and SOz 
(journal article). Report for October 1988-March 1989, 
15:17901 (R;US) 
Steam gasification of carbon: Catalyst properties, September 
15, 1989-December 14, 1989, 15:15846 (R;US) 
Superconducting ceramics in the Bi, sSrCaCu20, system by 
melt quenching technique. Final Report, 15:17093 (R;US) 
CALCIUM SULFATES 
Identification of CaSO, formed by reaction of CaO and SO2 
(journal article). Report for October 1988-March 1989, 
15:17901 (R;US) 
Improvement in the dosimetric CaSO,: Dy obtention method, 
15:17791 (R;BR;In Portuguese) 
CALCULATIONS (2-DIMENSIONAL) 
See TWO-DIMENSIONAL CALCULATIONS 


CALCULATIONS (3-DIMENSIONAL) 

See THREE-DIMENSIONAL CALCULATIONS 
CALCULATIONS (COMPUTER) 

See COMPUTER CALCULATIONS 


CALIBRATION STANDARDS 

Specific aspects in determining large-volume sample radioactiv- 
ity - effect of self-absorption and genuine summations, 
15:17201 (RA;CS;in Czech) 

CALIFORNIA 

A financial model for large scale solar power systems, 15:16298 
(RA;IL) 

Benthic reconnaissance of central and northern California OCS 
(Outer Continental Shelf) Areas. Volume 1. Technical report. 
Volume 2. Technical appendices. Final report, 15:18015 (R;US) 

California energy flow in 1988, 15:16806 (R;US) 

CALIFORNIUM 249 

The excitation energy description of heavy nuclei spontaneous 
fission products within the framework of statistical model, 
15:18611 (R;SU;In Russian) 

CALIFORNIUM 252 

252Cf fission revisited - new insights into the fission process, 
15:18575 (RA;DE) 

Light particles with Zge2 in spontaneous fission of 75Cf, 
15:18597 (RA;DE) 

New results in fission: Fission modes and bifurcation points - in- 
homogeneous elasticity of a prescission nucleus - scission 
neutron production mechanism in *52Cf(SF), 15:18647 (RA;DE) 

Nuclear charge distribution in the spontaneous fission of 252-Cf, 
15:18576 (RA;DE) 

Observation of bremsstrahlung in fission process, 15:18602 
(RA;DE) 

On the prompt fission neutrons, 15:18619 (RA;DE) 

Polar light charged particles accompanying spontaneous fis- 
sion: Evidence of giant resonance decay?, 15:18657 (RA;DE) 

Precise measurements on ternary fission of 75U(ny,f), 
239 Pu(nin.f) and 25*Cf(sf), 15:18600 (RA;DE) 

Theory of fission and cluster-decay, 15:18622 (RA;DE) 

CALORIMETERS (PARTICLE) 

See SHOWER COUNTERS 

CALORIMETRY 

Initial calorimetry experiments in the Physics Division, ORNL 
[Oak Ridge National Laboratory], 15:18925 (R;US) 

Technical description of the W.I.S. solarfurnace, 15:16380 (RA;IL) 

CAMEROON 

International network for solar drying of agricultural products, 

15:16931 (RA;IL) 





CANADA 

See also ALBERTA 
BRITISH COLUMBIA 
MANITOBA 
NEW BRUNSWICK 
NEWFOUNDLAND 
NORTHWEST TERRITORIES 
NOVA SCOTIA 
ONTARIO 
PRINCE EDWARD ISLAND 
SASKATCHEWAN 

A causal model of shifts in domestic energy consumption, 
15:16770 (RA;IL) 

Acid rain, 15:16780 (R;CA) 

Canadian safeguards research and development in support of 
the IAEA program document outlining the various tasks which 
comprise the program, 15:16189 (R;CA) 

Critical review of photovoltaic research and development, 
15:16302 (R;CA) 

Developments in water pumping windmills with case studies, 
15:16458 (RA;IL) 

First annual report for the Center of Expertise for Wind Energy 
Research and Development in Canada, 15:16807 (R;CA) 

Integration of energy and environmental policies in Canada and 
other OECD [Organization for Economic Cooperation and De- 
velopment Countries]: Report 2.2.3, 15:16732 (RA;CA) 

Offshore mineral resources: Legal aspects, 15:16781 (R;CA) 

Review of national ambient air quality objectives for carbon 
monoxide. Desirable and acceptable levels, 15:17872 (R;CA) 

Review of national ambient air quality objectives for carbon 
monoxide. Desirable and acceptable levels, 15:17873 (R;CA) 

Review of national ambient air quality objectives for sulphur 
dioxide. Desirable and acceptable levels, 15:17875 (R;CA) 

Review of national ambient air quality objectives for sulphur 
dioxide. Desirable and acceptable levels, 15:17874 (R;CA) 

Review of waste exchange programs: Final report, 15:16900 
(R;CA) 

The greenhouse effect and climatic change, 15:16779 (R;CA) 


Transportation energy data book, 15:16887 (R;CA) 
Vertical axis wind turbine and wind prospecting site data analy- 
sis: Final report for 1986, 15:16473 (R;CA) 
CANCER 
See NEOPLASMS 


CANDIDA 
Fractionation of carbon isotopes by heterotrophic organisms 
grown on liquid paraffins, 15:18105 (RA;DD) 
CANDU REACTOR 
See DOUGLAS POINT ONTARIO REACTOR 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPACITORS 
Sandia’s new generation winding machine, 15:17711 (R;US) 
CAPITAL COSTS 
See CAPITALIZED COST 
CAPITALIZED COST 
The development of wind turbines for electricity utility applica- 
tion, 15:16451 (RA;IL) 
CARBAZOLES 
Interactive chemistry of coal-petroleum processing: Quarterly 
report, September 16, 1989-December 15, 1989, 15:15845 
(R;US) 
CARBINOL 
See METHANOL 
CARBOHYDRATES 
See also GLYCOSIDES 
Sources and composition of organic materials in waters and 
sediments of the Southern California coastal zone: Progress 
report, May 15, 1985—May 14, 1989, 15:17988 (R;US) 


CARBON 13 


CARBON 
See also ACTIVATED CARBON 
CARBON BLACK 
DIAMONDS 
GRAPHITE 

Activation methods for determination of light element impurities 
in pure materials using accelerated ion beams, 15:17226 
(RA;SU;in Russian) 

Antiprotons, kaons and pions production in collision of relativis- 
tic nuclei with energy of 3.65 GeV/nucleon, 15:18519 
(RA;SU;in Russian) 

Application of helium 3 ions to oxygen and carbon determination 
in epitaxial silicon films, 15:17228 (RA;SU;In Russian) 

Delta-isobar excitations of nuclei in charge-exchange reactions, 
15:18680 (RA;SU) 

Grazing-incidence Cerenkov x-ray generation: 
15:18873 (R;US) 

Momentum distributions of neutral pions in heavy ion reactions 
at the CERN-SPS, 15:18523 (RA;SU) 

On the effect of quantum recoil on the characteristics of relativis- 
tic particle radiation in crystals, 15:18835 (RA;SU;In Russian) 

On the propagation of a normal shock wave in a carbon-oxygen 
suspension, 15:17683 (RA;IL) 

Possible determination of carbon content in coal using inelastic 
scattering of fast neutrons, 15:17200 (RA;CS;in Czech) 

Statistics of secondary electron emission from thin film affected 
by protons and hydrogen neutral atoms, 15:18814 (RA;SU;In 
Russian) 

Steam gasification of carbon: Catalyst properties, September 
15, 1989-December 14, 1989, 15:15846 (R;US) 

Supersonic beam studies of carbon condensation, 15:17371 
(J;US) 

The carbon isotope effect of the molecular diffusion of methane 
and ethane, 15:17286 (RA;DD;in German) 

Thiphene hydrodesulfurization over rhenium surfaces: The ef- 
fects of structure and adsorbates (C and S), 15:17397 (J;US) 

CARBON 12 

Large basis space effects in electron scattering form factors of 

light nuclei, 15:18691 (R;AU) 
CARBON 12 REACTIONS 

120 MeV 12C induced fission of 25°U, 15:18605 (RA;DE) 

Analysis of spectrum of total transverse energy in (p,d,alpha,c)+c 
interactions at 4.2 GeV/c, 15:18521 (RA;SU;in Russian) 

Characteristics of charge distribution in the fission of uranium 
isotopes induced with '*C, 15:18606 (RA;DE) 

Fission-spallation competition in the decay of 1®'Re* compound 
nuclei, 15:18566 (RA;DE) 

Spectra of ++ mesons and protons in central and peripheral 
collisions of p,1*C,22Ne with nuciear emulsions at = 4,5 A 
GehV/c, 15:18524 (RA;SU;In Russian) 

Study of neutron emission in the fission of highly excited Cf nu- 
clei, 15:18604 (RA;DE) 

Study on nucleus-target fragmentation in interaction of '*C and 
“He nuclei at energy of 3.6 GeV/nucleon with nuclei, 
15:18551 (RA;SU;in Russian) 

Study on symmetric products in heavy-ion reaction of light mass 
system, 15:18553 (RA;DE) 


CARBON 12 TARGET 

Delta excitations in nuclei: Microscopic description of pion nu- 
clear reactions, 15:18679 (RA;SU) 

Nuclear effects in deep inelastic scattering, 15:18669 (RA;SU;In 
Russian) 

QCD analysis of the nucleon structure function F2(x,Q?), mea- 
sured in muon-carbon deep inelastic scattering, 15:18668 
(RA;SU) 

CARBON 13 

13¢ and 180 variations in carbonates of plutonic and contact 
rocks of the Delitzsch plutonite complex, 15:17190 (RA;DD;In 
German) 

Carbon isotope effects of the radiolytic elimination of gaseous 
hydrocarbons from coal and crude oil, 15:17287 (RA;DD;In 
German) 

Carbon isotopically differentiated organic substances in Zech- 
stein carbonate, 15:17937 (RA;DD;In German) 
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CARBON 13 


Isotopic and geochemical investigations of processes of the com- 
mon formation of gas hydrates and authigenic carbonates in 
sediments of the Sea of Okhotsk, 15:17939 (RA;DD;in Russian) 

Isotopic and hydrologic methods applied to day falls in the area 
of the large-scale open cut at Espenhain (GDR), 15:17945 
(RA;DD;In German) 

Model investigations of the formation of gas from crude oils, 
15:17188 (RA;DD;iIn German) 

Reactions between metal carbonyl anions and cations: Rapid 
two-electron transfer followed by one-electron back transfer, 
15:17387 (J;US) 

CARBON 14 

Structure of '*C via elastic and inelastic neutron scattering from 
13: Measurement, R-matrix analysis, and shell model calcu- 
lations, 15:18288 (D;US) 

The Geological Survey of Canada Radiocarbon Dating Labora- 
tory, 15:17175 (R;CA) 

CARBON BLACK 

A low cost high energy density carbon black fuel mix for heat 
engines, 15:15869 (J;US) 

Secondary atomization of single coal-water fuel droplets: Final 
report, 15:15911 (R;US) 

The HYDROCARB process: Conversion of carbonaceous mate- 
rials to clean carbon and gaseous fuel, 15:16970 (BA;US) 


CARBON DIOXIDE 

A closed greenhouse versus an open greenhouse, 15:16889 
(RA;IL;In Hebrew) 

Energy and future climate forcing, 15:17916 (J;US) 

Environmental consequences of CO2-climate interactions: The 
need for integrated resource analysis, 15:17914 (J;US) 

High-pressure binary phase equilibria of aromatic hydrocarbons 
with CO. and Coe, 15:17368 (J;US) 

Intermittent enrichment of commercial greenhouses with carbon 
dioxide, 15:16928 (RA;IL) 

Liquid roof greenhouse in the desert: principles and operating 
experience, 15:16923 (RA;IL) 

Natural and anthropogenic climate change: Progress report, 
March 1, 1989—November 1, 1989, 15:17877 (R;US) 

Primary processes of the CO. hydrogenation, 15:17476 (RA;IL) 

Reaction mechanisms in liquid-phase methanol synthesis, 
15:16274 (R;US) 

Spectroscopic studies of metal chelates in supercritical fluids, 
15:17401 (J;US) 

Studies of atmospheric molecules by multiphoton spectroscopy: 
Progress report, July 15, 1989-January 15, 1990, 15:18234 
(R;US) 

Thermodynamic properties of supercritical mixtures: Final re- 
port, 15 September 1982-14 June 1989, 15:17279 (R;US) 

Ways to reduce emissions. The concept of a novel horizontally 
integrated energy system, 15:17911 (R;SE;lIn Swedish) 

CARBON DIOXIDE LASERS 

Cloud hole-boring with infrared lasers: Theory and experiment, 
15:17857 (R;US) 

Electrodynamic thermogravimetric analyzer (EDTGA), 15:17679 
(RA;IL) 

CARBON FLUORIDES 
Will CFC restrictions jeopardize anticipated foundation thermal 
efficiency gains?, 15:16843 (R;US) 
CARBON ISOTOPES 
See also CARBON 12 
CARBON 13 
CARBON 14 

Elastic scattering of '*C+1*C, 4C+1®O, and '4C+"8O, 15:18279 
(D;US) 

Ground-state photoneutron reactions in (14)C and (18)O, 
15:18268 (D;CA) 

Hypernucleus formation in high-energy nuclear collisions, 
15:18681 (RA;SU) 

Nucleon-induced reactions on p-shell nuclei, 15:18548 (D;US) 

CARBON MONOXIDE 

Improving the CO tolerance of Pt fuel cell electrocatalysts, 
15:16827 (BA;US) 

Review of national ambient air quality objectives for carbon 
monoxide. Desirable and acceptable levels, 15:17873 (R;CA) 
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Review of national ambient air quality objectives for carbon 

monoxide. Desirable and acceptable levels, 15:17872 (R;CA) 
CARBON STEELS 

The mechanism, measurement, and influence of properties on 

the galling of metals: Final report, 15:17048 (R;US) 
CARBON TETRACHLORIDE 
Development of a biological process for destruction of nitrates and 
carbon tetrachloride in Hanford groundwater, 15:16119 (R;US) 
CARBONATES 
See also CALCIUM CARBONATES 
SODIUM CARBONATES 

Isotopic composition of carbonates from the Zechstein copper- 
bearing shale/Kupferschiefer/from Poland, 15:17942 (RA;DD) 

Stable isotope investigation of salt dome caprocks in the Pre- 
Caspian region, USSR, 15:18149 (RA;DD) 

CARBONIZATION 

See also COKING 

Method of separating radiotracer '*'Ce from steels, 15:17202 
(RA;CS;in Czech) 

CARBONYLS 

Cyclopentadienylvanadium carbonyl derivatives as precursors 
to vanadium caride, 15:17396 (J;US) 

Enhanced catalysts for hydrodenitrogenation of coal liquids, 
15:15861 (J;US) 

Nucleophilic activation of metal carbonyl clusters. Isolation and 
structure of the elusive chloride adduct Ru3(CO),,Ci-, 
15:17394 (J;US) 

Photoreactions of the triruthenium cluster HRu3(CO),9(u- 
COCH3). Isomerization of the bridging alkylidyne ligand and 
competing ligand substitutions, 15:17375 (J;US) 

Reactions between metal carbonyl anions and cations: Rapid 
two-electron transfer followed by one-electron back transfer, 
15:17387 (J;US) 

CARBOXYLIC ACIDS 
See also AMINO ACIDS 
DICARBOXYLIC ACIDS 

Calorimetric studies of americium(IIl) complexation of amino 
carboxylates, 15:17466 (J;US) 

Oxidation and reaction of trolox c, a tocopherol analogue, in 
aqueous solution. A pulse-radiolysis study, 15:17414 (J;US) 

CARCINOGENESIS 

Black box in carcinogenesis in the whole-body system, 
15:18113 (RA;JP;In Japanese) 

Evidence for increased in vivo mutation and somatic recombina- 
tion in Bloom's syndrome, 15:18048 (J;US) 

CARCINOGENS 

Determination of polycyclic aromatic hydrocarbon by jet spec- 
troscopy, 15:17474 (RA;IL) 

Mutagenic and carcinogenic organic substances found in drink- 
ing water. February 1975-December 1989 (Citations from the 
NTIS data base). Report for February 1975-December 1989, 
15:18022 (R;US) 

CARCINOMAS 

Radiobiology of cancer metastasis, 15:18114 (RA;JP;in Japan- 

ese) 
CARDIOVASCULAR AGENTS 
NMR studies on Ca(Il) and Mn(Il) complexes of calcium-entry 
blockers, 15:18067 (RA;IL) 
CARS SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
CASCADE IMPACTORS 
Design and calibration of an in-stack, low-pressure impactor. Fi- 
nal report, January 1985-October 1987, 15:16973 (R;US) 
CASINGS 
See COVERINGS 
CASKS 
See also SPENT FUEL CASKS 
Accidents 

Investigation of neutron spectra formation behind the radiation 
shielding of a shipping cask with WWER-1000 spent nuclear 
fuel, 15:17510 (RA;US) 

Cast Iron 

Fracture toughness of heavy section ductile iron castings and 

safety assessment of cast casks, 15:17516 (RA;US) 





Full-scale tests and evaluation for quality assurance of ductile 
cast iron casks, 15:17512 (RA;US) 


Design 

A container for storage and disposal of low-level waste, 
15:17487 (RA;US) 

A high capacity storage cask, 15:17543 (RA;US) 

A proposal for an international brittle fracture acceptance crite- 
rion for nuclear material transport cask applications, 15:17517 
(RA;US) 

Advanced handling technology project and implications for cask 
design, 15:17491 (RA;US) 

Containers analysis code of zero order (CACO0) - A basic de- 
sign system for Type B packages, 15:17599 (RA;US) 

Containment of radioactive powders by seals, 15:17509 (RA;US) 

Current status of nuclear materials transportation in Japan, 
15:17643 (RA;US) 

Design aspects of plutonium air-transportable packages, 
15:17574 (RA;US) 

Design basis for resistance to shock and vibration, 15:17539 
(RA;US) 

Design of a new air-transportable plutonium container, 
15:17576 (RA;US) 

Development of a dynamic finite element computer code for the 
inelastic analysis of cask structures - PRONTO 3D, 15:17573 
(RA;US) 

Development of an FBR spent fuel cask for post-irradiation ex- 
amination, 15:17492 (RA;US) 

Dry storage of irradiated fuel at ENEA’s EUREX and ITREC 
plants: Two solutions, 15:17493 (RA;US) 

Ductile cast iron (DCI) - Progress on research activities on frac- 
ture mechanics, 15:17515 (RA;US) 

EDF, a utility and its own needs in the field of transport of nu- 
clear materials, 15:17587 (RA;US) 

Experience and prospects of WWER-1000 reactor spent fuel 
transport, 15:17596 (RA;US) 

Experience in wet transport of irradiated LWR fuels, 15:17563 
(RA;US) 

Fracture toughness of heavy section ductile iron castings and 
safety assessment of cast casks, 15:17516 (RA;US) 

Investigation of cask drop analysis method considering interac- 
tion with its contents for reprocessed radioactive waste 
shipping cask, 15:17602 (RA;US) 

Puncture evaluation of Shippingport package, 15:17598 (RA;US) 

Shield design methodology and validation of analysis methods 
for transport casks, 15:17524 (RA;US) 

Some NONSAP impact simulations, 15:17569 (RA;US) 

Spent fuel shipping cask development status, 15:17532 (RA;US) 

TN24 Mk Il: A high capacity dry cask for storage and transport 
of long cooled fuel, 15:17559 (RA;US) 

Ten thousand movements of irradiated fuel from CEGB power 
stations - Review of recent experience, 15:17560 (RA;US) 
The effect of secondary impact on a spent fuel shipping cask 

subjected to slant-angle drop tests, 15:17623 (RA;US) 

Transporting spent and damaged fuel in the United States: Re- 
cent experience and lessons learned related to the evoling 
transportation policy of the U.S. Department of Energy, 
15:17506 (RA;US) 

Trunnions for spent fuel element shipping casks, 15:17536 
(RA;US) 

Zircalloy fuel cladding integrity during dry storage, 15:17606 
(RA;US) 


impact Tests 

A program to validate computer codes for container impact anal- 
ysis, 15:17568 (RA;US) 

Experimental verification of dynamic stress analysis performed 
with DYNA 3D, 15:17567 (RA;US) 

GACAP: A new computer code for analysis of symmetric and 
nonsymmetric cask cross sections, 15:17572 (RA;US) 

Simplified analysis computer programs and their adequacy for 
radioactive materials shipping casks, 15:17571 (RA;US) 

Some NONSAP impact simulations, 15:17569 (RA;US) 

The effect of secondary impact on a spent fuel shipping cask 
subjected to slant-angle drop tests, 15:17623 (RA;US) 


CATALYSTS 


Materials Testing 

Advanced handling technology project and implications for cask 
design, 15:17491 (RA;US) 

Dynamic fracture toughness measurements of ferritic ductile 
cast iron, 15:17514 (RA;US) 

Full-scale tests and evaluation for quality assurance of ductile 
cast iron casks, 15:17512 (RA;US) 

Investigation of cask drop analysis method considering interac- 
tion with its contents for reprocessed radioactive waste 
shipping cask, 15:17602 (RA;US) 

Potential fuel damage within a shipping cask following a postu- 
lated impact accident, 15:17520 (RA;US) 

Puncture evaluation of Shippingport package, 15:17598 (RA;US) 

Quality control parameters for automatic welding of radioactive 
material containers, 15:17611 (RA;US) 

SCANS computer program for evaluating lead slump and buck- 
ling in storage and tra jon casks, 15:17570 (RA;US) 

Selection of cask shell material, 15:17636 (RA;US) 

Zircalloy fuel cladding integrity during dry storage, 15:17606 
(RA;US) 

Performance 

Experience in wet transport of irradiated LWR fuels, 15:17563 

(RA;US) 
Quality Assurance 

Dynamic fracture toughness measurements of ferritic ductile 
cast iron, 15:17514 (RA;US) 

Inservice behavior of irradiated fuel transport flasks, 15:17588 
(RA;US) 

Quality control parameters for automatic welding of radioactive 
material containers, 15:17611 (RA;US) 

Shielding 

investigation of neutron spectra formation behind the radiation 
shielding of a shipping cask with WWER-1000 spent nuciear 
fuel, 15:17510 (RA;US) 

Shield design methodology and validation of analysis methods 
for transport casks, 15:17524 (RA;US) 

Stainless Steels 

TN24 Mk Il: A high capacity dry cask for storage and transport 

of long cooled fuel, 15:17559 (RA;US) 
Storage 

Potential fuel damage within a shipping cask following a postu- 
lated impact accident, 15:17520 (RA;US) 

Technical issues affecting the transport of dual purpose casks, 
15:17549 (RA;US) 

Stress Analysis 

SCANS computer program for evaluating lead slump and buck- 
ling in storage and transportation casks, 15:17570 (RA;US) 

Selection of cask shell material, 15:17636 (RA;US) 

Thermal Analysis 
Pool fire testing at AEE Winfrith, 15:17613 (RA;US) 
Transport 

Design of a new air-transportable plutonium container, 
15:17576 (RA;US) 

Pool fire testing at AEE Winfrith, 15:17613 (RA;US) 

Technical issues affecting the transport of dual purpose casks, 
15:17549 (RA;US) 

CASTING MOLDS 
Process metallurgy research at Ontario Hydro, 15:16943 (RA;CA) 
CASTINGS 

Method of separating radiotracer '*'Ce from steels, 15:17202 

(RA;CS;in Czech) 
CAT SCANNING 

CT scanning in Australia: a report by the National Health Tech- 

nology Advisory Panel, 15:18079 (R;AU) 
CATALYSIS 

Operation of a sodium reflux receiver/reactor as a solar thermo- 

chemical pipe, 15:16314 (RA;IL) 
CATALYSTS 

See also ELECTROCATALYSTS 

Alkali/TX2 catalysts for CO/H2 conversion to C;-C,4 alcohols: 
Quarterly progress report, December, 1988—February, 1989, 
15:16273 (R;US) 

Enhanced catalysts for hydrodenitrogenation of coal liquids, 
15:15861 (J;US) 
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CATALYSTS 


Experimental evaluation of catalyst deactivation caused by ad- 
sorption: Final report, 15:15965 (R;CA) 

improved production of ethanol and n-butanol in immobilized 
cell bioreactors, 15:16222 (R;US) 

Primary processes of the CO2 hydrogenation, 15:17476 (RA;IL) 

Reaction of heavy oils with steam over alumina supported nickel 
caralyst. 1. Development of high-performance catalyst: Re- 
port 4.2.17, 15:15962 (RA;CA) 

CATALYTIC COMBUSTORS 

Synthesis and properties of a novel catalyst for the combustion of 

methane. Annual report, July 1988-July 1989, 15:16025 (R;US) 
CATALYTIC CONVERTERS 

Catalytic exhaust purification 

15:16981 (R;DE;In German) 
CATALYTIC CRACKING 

Optimal processing conditions for a dolomite cracker for crack- 
ing of tar from gasification of biomass fuels, 15:16504 
(R:DK;In Danish) 

Reaction of heavy oils with steam over alumina supported nickel 
caralyst. 1. Development of high-performance catalyst: Re- 
port 4.2.17, 15:15962 (RA;CA) 

CATALYTIC REFORMING 

Modeling of catalytic carbon dioxide reforming of methane in so- 
lar driven chemical reactors, 15:16315 (RA;IL) 

Storage and transport of solar energy by a thermochemical 
pipe, 15:16311 (RA;IL) 

CATION EXCHANGE CAPACITY 
See CATIONS 
ION EXCHANGE 
CATIONS 
See also HYDROGEN IONS 1 PLUS 
A gas-phase study of FeS,,* (n = 1-6), 15:17370 (J;US) 
CAVITY RESONATORS 

Experimental results on a 100 GHz frequency tunable quasi- 
optical gyrotron, 15:18974 (R;CH) 

Generation of electron beams in cyclotron motion and its inter- 
action with electromagnetic fields in weakly irregular cavities: 
a study applied to conceptual elaboration of a 35 GHz gy- 
rotron, 15:17762 (R;BR;in Portuguese) 

Laser cavity resonators. April 1988-November 1989 (Citations 
from the Searchable Physics Information Notices data base). 
Report for April 1988-November 1989, 15:17708 (R;US) 

Laser cavity resonators. January 1975-March 1988 (Citations 
from the Searchable Physics Information Notices data base). 
Report for January 1975-March 1988, 15:17707 (R;US) 

CcD 
See CHARGE-COUPLED DEVICES 
CEDAR COMPUTERS 

Cedar project: Original goals and progress to date: [Technical 

progress report], 15:19126 (R;US) 
CELL CULTURES 

Adaptation of culture and perfusion methods for NMR studies of 

anchorage dependent cells, 15:18076 (RA;IL) 
CELL MEMBRANES 

Plasma membrane lipid alterations associated with cold accli- 
mation of winter rye seedlings (Secale cereale L. cv Puma), 
15:18095 (J;US) 

The influence of oscillating and static fields on ionic transport pro- 
cesses in natural and synthetic membranes, 15:18039 (BA;US) 

CELL WALL 
[Rapid regulatory control of plant cell expansion and wall relax- 
ation]: Progress report, 15:16227 (R;US) 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULASE 

Cloning of the Thermomonospora fusca Endoglucanase E2 
gene in Streptomyces lividans: Affinity purification and func- 
tional domains of the cloned gene product, 15:18049 (J;US) 

CELLULASES 
See CELLULASE 
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CELLULOSE 
Dilute acid hydrolysis of biomass for ethanol production, 
15:16253 (BA;US) 
Evaluation of enzymatic hydrolysis processes, 15:16252 (BA;US) 


CELLULOSE ESTERS 
Organized molecular assemblies: Novel approaches for manip- 
ulating the electrochemical interface, 15:17426 (BA;US) 
CELTIC SEA 
See IRISH SEA 


CEMENTS 
See also PORTLAND CEMENT 
Basis for selecting cement-based waste forms for immobilizing 
radioactive waste, 15:16167 (BA;US) 


CENTRAL RECEIVER POWER PLANTS 
See TOWER FOCUS POWER PLANTS 


CENTRAL RECEIVERS 
Development and testing of advanced central receivers, 
15:16416 (BA;US) 
Some challenges for central receivers, 15:16378 (RA;IL) 


CERAMICS 

Agglomeration techniques for the production of spheres for 
packed beds, 15:19011 (R;CA) 

B and W-4 - Potential applications of structural ceramic compos- 
ites in gas turbines, 15:15855 (RA;US) 

Ceramic heaters. December 1973-October 1989 (Citations from 
the US Patent data base). Report for December 1973- 
October 1989, 15:17094 (R;US) 

Composite ceramic superconducting wires for electric-motor ap- 
plications. Quarterly report No. 5, 1 July-30 September 1989, 
15:17699 (R;US) 

Density gradients in ceramic pellets measured by computed to- 
mography, 15:17072 (R;CA) 

Evaluation of engineering ceramics by gamma-ray computed to- 
mography, 15:17071 (R;CA) 

Fundamental aspects of erosion and impact damage: Progress 
report, January 31, 1989—-January 31, 1990, 15:17084 (R;US) 

IEA/Annex |i powder-characterization cooperative program. Fi- 
nal report, 15:17067 (R;US) 

Japanese structural ceramics research and development, 
15:17101 (B;US) 

On the substitution of Sr ions at Y sites in YBgoCu307_4,, 
15:18880 (R;XA) 

Performance evaluation of a ceramic cross-flow filter on a bench- 
scale coal gasifier: Volume 1: Final report, 15:15838 (R;US) 

The joint effect of surface microtopography and near-surface 
structure on microcontact conditions: [Quarterly progress re- 
port, 1 February 1989-30 April 1989], 15:17016 (R;US) 

The preparation of lithium aluminate by the hydrolysis of lithium 
and aluminum alkoxides, 15:19018 (R;CA) 

CEREBROSPINAL FLUID 

1H NMR studies of human cerebrospinal fluids and sera, 

15:18072 (RA;IL) 
CERIUM 

X-ray absorption study of cerium in the passive film on alu- 

minum, 15:17056 (BA;US) 
CERIUM 142 
Coulomb excitation of '4*Ce and 144Nd, 15:18556 (R;AU) 


CERIUM ALLOYS 
Electron microscopy of rapidly solidified weldments in a powder- 
metallurgy Al-Fe-Ce alloy, 15:17007 (R;US) 
Pressure dependence of the electrical resistivity in the magnetic 
Kondo lattice systems CePtGe and CePtz, 15:17013 (R;US) 


CERIUM BORIDES 
Neutron diffraction experiments and measurement of the spe- 
cific resistance for the investigation of the crystal field ground 
states in rare earth hexaborides, 15:17139 (R;DE;In German) 
CERIUM COMPOUNDS 
See also CERIUM BORIDES 
CERIUM NITRATES 
Reactivity of ceric ammonium nitrate with sodium cyclopentadi- 
enide. X-ray crystal structure of Ce(NO3)3(DME)2, 15:17404 
(J;US) 





CERIUM NITRATES 
Study of structural parameters of ion hydration in cerium nitrate 
solutions, 15:17339 (RA;SU;In Russian) 


CERMETS 
Single-residency sintering and consolidation of powder-metal al- 
loys, intermetallics, and composites by pulsed homopolar 
generator discharge, 15:17008 (R;US) 


CERN Ii SYNCHROTRON 
See CERN SPS SYNCHROTRON 


CERN SPS SYNCHROTRON 
The new hyperon beam experiment at CERN, 15:18376 (BA;US) 


CESIUM 

Alkali/TX2 catalysts for CO/H2 conversion to C;-C,4 alcohols: 
Quarterly progress report, December, 1988—February, 1989, 
15:16273 (R;US) 

Determination of alkali metals in Cd and Te of special purity us- 
ing laser stimulated ionization in flames, 15:17232 (RA;SU;In 
Russian) 

Monitoring of the general population with an installed whole 
body counter at West Cumberland Hospital, Whitehaven, 
15:17927 (R;GB) 

Numerical simulation of cesium and strontium migration through 
sodium bentonite altered by cation exchange with groundwa- 
ter components, 15:16170 (BA;US) 

Radiation-dose consequences of acid rain, 15:17922 (R;CA) 


CESIUM 134 

134Cs and 197Cs activity in vegetation of North Yorkshire in Jan- 

uary 1988, 15:17931 (R;GB) 
CESIUM 137 

134Cs and '°’Cs activity in vegetation of North Yorkshire in Jan- 
uary 1988, 15:17931 (R;GB) 

Chernobyl source term, atmospheric dispersion, and dose esti- 
mation, 15:17920 (J;US) 

Distribution of 197Cs, 9°Sr, 238Pu, 239Pu, 241Am and 244Cm in 
Pond B, Savannah River Site, 15:16151 (R;US) 

National survey of human body radioactivity measured by a mo- 
bile whole-body counter and installed whole-body counters, 
15:17928 (R;GB) 

Report of the radiological protection procedures adapted in the 
Goiania General Hospital for assistance to the victims of the 
radiological accident with Cesium 137, 15:16186 (R;BR;In 
Portuguese) 

The determination of environmental levels of uranium and tho- 
rium series isotopes and '9’Cs in aquatic and terrestrial 
samples, 15:17949 (R;CA) 

Three-dimensional contaminant plume dynamics in the vadose 
zone: Simulation of the 241-T-106 single-shell tank leak at 
Hanford, 15:16118 (R;US) 

Treatment of low-activity-level process wastewaters by Continu- 
ous Countercurrent lon Exchange, 15:16063 (R;US) 


CESIUM CHLORIDES 

Cesium chloride compatibility testing program: Final report, 
15:16117 (R;US) 

On possibility of positron axial channeling in CsCl-type ionic 
crystals, 15:18791 (RA;SU;In Russian) 

CESIUM COMPOUNDS 
See also CESIUM CHLORIDES 
CESIUM IODIDES 
CESIUM NITRATES 
CESIUM SULFATES 

Complexing in solutions containing transition and alkali metal 
salts, 15:17342 (RA;SU;In Russian) 

Enthalpy characteristic of individual ion and donor-acceptor ion- 
molecular interactions in solutions, 15:17299 (RA;SU;In 
Russian) 

Evidence from alkali-metal NMR spectroscopy for ion pairing in 
alkaline silicate solutions, 15:17388 (J;US) 

Solvation of alkali metai ions in nonaqueous slutions, 15:17293 
(RA;SU;In Russian) 

Thermodynamics of cesium tetraphenylborate dissolution in 1 ,2- 
propylene glycol-water mixtures, 15:17303 (RA;SU;In Russian) 


CESIUM IODIDES 
Three-photon interband process in solids, 15:18728 (R;XA) 


CHARGED-PARTICLE TRANSPORT 


Use of X-ray fluorescence spectrometry for determination of im- 
purities and doped in monocrystals (Mo, Re, Sc, Y, Nb, V, Te, 
rare earths, etc.), 15:17252 (RA;SU;In Russian) 

CESIUM ISOTOPES 
See also CESIUM 134 
CESIUM 137 

Low-level liquid waste decontamination by ion exchange, 

15:16064 (R;US) 
CESIUM NITRATES 

Thermodynamics of cesium nitrate dissolution in glycols of 
CH2OH(CH2CH20), CH2OH series, 15:17334 (RA;SU:;In 
Russian) 

CESIUM SULFATES 

Breaking of tetrahedral network of hydrogen bonds in aqueous 
solutions of electrolytes from X-ray diffraction data (Cesium 
sulfate.), 15:17355 (RA;SU;in Russian) 

CESR STORAGE RING 

Measurement and correction of CESR optics, 15:17750 (RA;US) 

The theory, simulation, and measurement of the Cornell Elec- 
tron Storage Ring luminosity performance, 15:18316 (D;US) 

CHALK RIVER NUCLEAR LABS 
Mortality among long-term Chalk River employees, 15:16650 
(R;CA) 
CHALKS 
See LIMESTONE 
CHANNELING 
See also ELECTRON CHANNELING 
ION CHANNELING 
POSITRON CHANNELING 
PROTON CHANNELING 

Dechanneling. Theory and experiment, 15:18760 (RA;SU;in 
Russian) 

Depolarization of polarized particles transmissing through ori- 
ented crystals, 15:18816 (RA;SU;In Russian) 

On radiation spectra of relativistic channeling particles in thick 
crystals, 15:18841 (RA;SU;In Russian) 

On spin procession of relativistic particles beam in the electric 
field of a bent crystal, 15:18797 (RA;SU;In Russian) 

Parametric X-ray spectrum for back reflections, 15:18829 
(RA;SU;In Russian) 

Quasistationary distribution of channeled particle flux, 15:18773 
(RA;SU;in Russian) 

Statistical averaging of the Wigner function of channeling parti- 
cles, 15:18772 (RA;SU;In Russian) 

The role of umklapp processes in orientation acoustic radiation, 
15:18801 (RA;SU;In Russian) 

CHARGE DENSITY 

Charge density by the use of the Hiller-Sucher-Feinberg identity: 
Perturbative corrections and configuration-interaction effects, 
15:18243 (RAIL) 

CHARGE RADIUS (NUCLEAR) 

See NUCLEAR RADII 

CHARGE STATES 

Tests for parity and charge conjugation-parity symmetries of 

particles by sequential decay modes, 15:18536 (D;US) 
CHARGE-COUPLED DEVICES 
The detection of soft X-rays with charged coupled detectors, 
15:17799 (RA;US) 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
DEUTERONS 
IONS 

Investigations of the interactions of radiation with matter. Final 
report, May 1986-May 1989, 15:18231 (R;US) 

Polarization bremsstrahlung from charged particles with the 
Vavilov-Cherenkov effect, 15:18700 (RA;SU;In Russian) 

CHARGED-PARTICLE ACTIVATION 

See ACTIVATION ANALYSIS 

CHARGED PARTICLES 
CHARGED-PARTICLE TRANSPORT 

The rapid inward diffusion of cold ions in tokamaks and their ef- 

fect on ion transport, 15:18933 (R;US) 
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CHARM PARTICLES 
See also CHARMED BARYONS 
CHARMED MESONS 

Charm fragmentation, 15:18366 (BA;US) 

Charm hadroproduction with an impact parameter trigger, 
15:18377 (BA;US) 

Charm results from photoproduction experiment 
15:18344 (RA;US) 

Hadronic B meson decays, 15:18363 (BA;US) 

Neutron production of charm particles in fermilab E-400, 
15:18346 (RA;US) 

New experimental results in hadronic charm production, 
15:18374 (BA;US) 

Photo- and hadroproduction of charm and beauty, 15:18372 
(BA;US) 

Production of prompt electrons in the charm P; - Region at vs = 
630 GeV, 15:18379 (BA;US) 

Soccer in Indiana and models for non-leptonic decays of heavy 
flavors, 15:18440 (BA;US) 

CHARMED BARYON RESONANCES 

See CHARMED BARYONS 

CHARMED BARYONS 

See also Xi C PLUS BARYONS 

Charmed hadron spectroscopy and decay results from CESR, 
15:18371 (BA;US) 

Neutron production of charm particles in fermilab E-400, 
15:18346 (RA;US) 

The new hyperon beam experiment at CERN, 15:18376 (BA;US) 

CHARMED MESON RESONANCES 

See CHARMED MESONS 

CHARMED MESONS 
See also DMESONS 
D S MESONS 

Charmed hadron spectroscopy and decay results from CESR, 
15:18371 (BA;US) 

Exclusive semileptonic decays of charmed mesons, 15:18365 
(BA;US) 

Recent results on P-wave charmed mesons at ARGUS, 
15:18367 (BA;US) 

CHARS 

Solar char gasification, 15:15860 (BA;US) 

Spectroscopic studies of carbons: 15, The pyrolysis of a lignin, 
15:15843 (R;US) 

Thermally induced structural changes in coal combustion: Quar- 
terly progress report, October 1, 1989-December 31, 1989, 
15:15917 (R;US) 

CHEMICAL COMPOSITION 

Report of the committee to review the use of J-13 well water in 
Nevada Nuclear Waste Storage Investigations (Yucca Moun- 
tain Project), 15:16157 (R;US) 

CHEMICAL EFFLUENTS 
Recommended limit on addition of dichromate to the Columbia 
River, 15:17989 (R;US) 
CHEMICAL EXPLOSIVES 
See also TATB 
TNT 

Calibration curves for four standard gap tests, 15:17838 (R;US) 

“a. Technology Review, November 1989, 15:17841 

Test and evaluation of a 1-kg storage magazine, 15:17840 (R;US) 

CHEMICAL FEEDSTOCKS 

Biotechnological strategies for developing countries. The pro- 

duction of fermentation fuel alcohol, 15:16237 (RA;IL) 
CHEMICAL HEAT PIPES 

Proceedings of the second Sede Boger symposium on solar 
electricity production, 15:16303 (R;IL) 

Storage and transport of solar energy by a chemical heat pipe, 
15:16420 (RA;IL) 

Storage and transport of solar energy by a thermochemical 
pipe, 15:16311 (RA;IL) 

CHEMICAL INDUSTRY 

Solar pumped lasers, 15:16310 (RA;IL) 
CHEMICAL MUTAGENS 

See MUTAGENS 
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CHEMICAL REACTIONS 
See aiso CORROSION 
DECARBURIZATION 
DENITRIFICATION 
DESULFURIZATION 
METHANATION 
An overview of the DOE/SERI solar thermal research program, 
15:16383 (RA;IL) 
High temperature solar energy research at the University of Min- 
nesota, past and future, 15:16313 (RA;IL) 
Operation of a sodium reflux receiver/reactor as a solar thermo- 
chemical pipe, 15:16314 (RA;IL) 
Thermodynamics of chemical systems far from equilibrium, 
15:17400 (J;US) 
CHEMICAL REACTORS 
Heat transfer and kinetics of a metal hydride reactor, 15:16203 
(J;DE) 
Novel supports for coal liquefaction catalysts: Quarterly report No. 
5, September 1, 1989—-November 30, 1989, 15:15848 (R;US) 
Technological performance of backup silver reactor, 15:16051 
(R;US) 
CHEMICAL WARFARE 
Chemical and biological warfare: General studies. January 
1979-November 1989 (Citations from the NTIS data base). 
Report for January 1979-November 1989, 15:17862 (R;US) 
Degradation of HAWK Assault Fire Unit (AFU) operating in a 
chemical environment. Technical report, 15:17861 (R;US) 
CHEMICAL WASTES 
Haztech Canada Edmonton ‘89: Environmental con- 
trol/hazardous waste management conference proceedings, 
15:16736 (R;CA) 
CHEMISTRY 
See also ATMOSPHERIC CHEMISTRY 
PHYSICAL CHEMISTRY 
RADIOCHEMISTRY 
SOIL CHEMISTRY 
WATER CHEMISTRY 
Analytical Chemistry Laboratory progress report for FY 1989, 
15:17172 (R;US) 
CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHERENKOV COUNTERS 
Current status of the DUMAND project, 15:18184 (RA;JP) 
Physics with the Super-Kamiokande detector, 15:18183 (RA;JP) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERENKOV RADIATION 
Grazing-incidence Cerenkov x-ray generation: 
15:18873 (R;US) 
CHERNOBYLSK-2 REACTOR 
External irradiation from the Chernobyl fallout over Sweden, 
15:16680 (R;SE) 
CHERNOBYLSK-4 REACTOR 
Gamma spectroscopy analysis of hot particles from the Cher- 
noby| fallout, 15:16663 (R;PL) 
CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHE-3455 RESONANCES 
See MESONS 
CHINA 
A method for selecting parameters of small-scale district steam 
supply and power generating plant, 15:16490 (RA;IL) 
Advanced reactors in developing countries: A view from China, 
15:16558 (J;XA) 
Enel’s purchasing policy, 15:15927 (RA;IL) 
Natural and anthropogenic climate change: Progress report, 
March 1, 1989-November 1, 1989, 15:17877 (R;US) 
The coming of age of wind energy, 15:16428 (RA;IL) 
The research of new types of saving energy filter device, 
15:16230 (RA;IL) 
CHINA CLAY 
See KAOLIN 
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CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
SODIUM CARBONATES 
CHLORIDES 

See also ALUMINIUM CHLORIDES 
CALCIUM CHLORIDES 
CESIUM CHLORIDES 
INDIUM CHLORIDES 
LITHIUM CHLORIDES 
MAGNESIUM CHLORIDES 
PALLADIUM CHLORIDES 
PLATINUM CHLORIDES 
POTASSIUM CHLORIDES 
RUBIDIUM CHLORIDES 
SODIUM CHLORIDES 
TANTALUM CHLORIDES 
THIONYL CHLORIDES 
TITANIUM CHLORIDES 
URANYL CHLORIDES 
YTTRIUM CHLORIDES 
ZIRCONIUM CHLORIDES 

The effect of Schmidt number on the Faradaic impedance of the 

dissolution of a copper rotating disk, 15:16831 (J;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
PVC 
Experimental study of toxic waste incineration, 15:17478 (R;US) 
CHLORINATED AROMATIC HYDROCARBONS 

North Alabama water quality assessment: Volume 14, Concen- 
trations of PCBs and DDTr in catfish from upper Pickwick 
Reservoir and PCBs from Wilson Reservoir, 15:18029 (R;US) 

CHLORINE 33 

The study of proton transfer reactions and their application to 
nuclear level counting via the reactions 7Na, 28Si, 9*S(d,n), 
15:18410 (D;US) 

CHLORINE COMPOUNDS 

See also CHLORIDES 

Nucleophilic activation of metal carbonyl clusters. Isolation and 
Structure of the elusive chloride adduct Ru3(CO),,Ci-, 
15:17394 (J;US) 

Tetrakis(pyridine)tetrachloro(,-chloro)(:-hydrido)ditungsten (W- 
W) and its 4-ethylpyridine homologue. Compounds derived 
from a quadruply bonded dimer by ligand exchange and ox- 
idative addition of hydrogen chloride, 15:17405 (J;US) 

The form-of-occurrence of chlorine in US coals: An XAFS (x-ray 
absorption fine structure) investigation, 15:15883 (J;US) 

CHLOROPHYLL 

Desorption of organic molecules with fast incident atomic and 
polyatomic ions, 15:18264 (BA;US) 

Photoionization of chlorophyll a in rapidly frozen phospholipid 
vesicle solutions: Effects of phospholipid headgroup variation 
and addition of synthetic charged surfactants, 15:17447 (J;US) 

CHORDATES 

See VERTEBRATES 
CHROMATID DELETIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMIUM 

Effect of chromium purity degree on its properties in a 
monocrystalline state, 15:17034 (RA;SU;In Russian) 

CHROMIUM 50 TARGET 

Study on symmetric products in heavy-ion reaction of light mass 

system, 15:18553 (RA;DE) 
CHROMIUM 51 

A production method for Cr-51 at IEN’s cyclotron, 15:17457 

(R;BR) 
CHROMIUM 54 TARGET 
Study on symmetric products in heavy-ion reaction of light mass 
system, 15:18553 (RA;DE) 
CHROMIUM 55 
Lifetimes of excited states of fp-shell nuclei, 15:17273 (D;US) 
CHROMIUM ALLOYS 

See also ALLOY-FE44NI33CR21 

Ordering mechanism in substitutional Ni-Cr alloys: Theory and 
experiment, 15:17053 (R;US) 


COAL 
Chemical Reactions 


CHROMIUM OXIDES 
Low-temperature neutron powder diffraction study of CrO2 and 
the validity of the Jahn-Teller viewpoint, 15:17419 (J;US) 
CHROMIUM-MOLYBDENUM STEELS 
Impact behavior of Cr-W steels, 15:17061 (J;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Human sperm cytogenetics and the one-cell zygote, 15:18038 
(R;US) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 
CIRCULAR POINT COLLECTORS 

See PARABOLIC DISH COLLECTORS 
CISTRONS 

See GENES 
CLAMS 

Direct measurement technique for determining ventilation rate in 
the deposit-feeding clam Macoma nasuta (bivalvia, telli- 
naceae), 15:18124 (R;US) 

CLEAN WATER ACT 

Federal wetlands protection under the Clean Water Act: Regu- 
latory ambivalence, intergovernmental tension, and a call for 
reform, 15:16740 (R;US) 

CLIMATE MODELS 

Natural and anthropogenic climate change: Progress report, 
March 1, 1989-November 1, 1989, 15:17877 (R;US) 

Risk-communication in the field of anthropogenic induced cli- 
mate changes, 15:17880 (R;DE;in German) 

CLIMATES 

Agricultural economics of environmental change: Some lessons 
from air pollution, 15:18018 (R;US) 

Energy and future climate forcing, 15:17916 (J;US) 

Natural and anthropogenic climate change: Progress report, 
March 1, 1989—-November 1, 1989, 15:17877 (R;US) 

Risk-communication in the field of anthropogenic induced cli- 
mate changes, 15:17880 (R;DE;in German) 

CLOUDS 
Cloud hole-boring with infrared lasers: Theory and experiment, 
15:17857 (R;US) 
CLUSTER MODEL 
Predicted halflives for cluster radioactivities, 15:18621 (RA;DE) 
CO-GENERATION 
See COGENERATION 
COAL 

Coal and environment in northern Europe, 15:15901 (RA;IL) 

Demonstration unit to combust oil shale as intermediate step to- 
wards power generation, 15:16034 (RA;IL) 

Energy research and development in the Federal Republic of 
Germany: fossil energy - renewable energy - efficient use of 
energy, 15:16485 (RA;IL) 

Israel’s energy policy: an overview, 15:16715 (RA;IL) 

Adhesion 

A study of techniques for reducing ash deposition in coal-fired 

gas turbines, 15:15868 (J;US) 
Agglomeration 

Application of oil agglomeration technology for coal upgrading: 

Final report, 15:15830 (R;US) 
Ashes 

The potential of coal ashes and local raw materials for the build- 

ing industry, 15:15888 (R;IL;in Hebrew) 
Calcination 

Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, September 14, 1989-December 
15, 1989, 15:15915 (R;US) 

Carbon 

Possible determination of carbon content in coal using inelastic 

scattering of fast neutrons, 15:17200 (RA;CS;In Czech) 
Chemical Reactions 
Reactions of low-rank coals with phenol, 15:15885 (J;US) 
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COAL 
Cleaning 


Cleaning 

Application of oil agglomeration technology for coal upgrading: 

Final report, 15:15830 (R;US) 
Combustion 

A physical and chemical basis for understanding inorganic 
mineral transformations in coals based on model-mineral ex- 
periments, 15:15863 (J;US) 

A study of techniques for reducing ash deposition in coal-fired 
gas turbines, 15:15868 (J;US) 

Behavior of basic elements during coal combustion, 15:15865 
(J;US) 

Calculations of the influence of additives on coal combustion de- 
posits, 15:15862 (J;US) 

Deposit remediation in coal-fired gas turbines through the use of 
additives, 15:15900 (J;US) 

Health and environmental effects of refuse derived fuel (RDF) pro- 
duction and RDF/coal co-firing technologies, 15:15931 (R;US) 

Impact of RDF cofiring on power plant operation and eco- 
nomics, 15:16969 (BA;US) 

Modern utility boiler design for low grade coals, 15:15919 (RA;IL) 

Polyaromatic hydrocarbons and heavy metals in coal and peat 
combustion, 15:17950 (R;Fl;In Finnish) 

Thermally induced structural changes in coal combustion: Quar- 
terly progress report, October 1, 1989-December 31, 1989, 
15:15917 (R;US) 

Combustion Kinetics 
Emission studies of full-scale cofiring of pelletized ref/coal, 
15:17913 (BA;US) 
Comminution 
Coal comminution, 15:15829 (R;CA) 
Coprocessing 

Coal liquefaction co-processing: Final report, 15:15842 (R;US) 

Interactive chemistry of coal-petroleum processing: Quarterly 
report, September 16, 1989-December 15, 1989, 15:15845 
(R:US) 

Devolatilization 

A literature survey and an experimental study of coal de- 
volatilization at mild and severe conditions: Influence of 
heating rate, temperature, and reactor type on product yield 
and composition, 15:15841 (R;US) 

An engineering model for coal devolatilization: Quarterly report, 
September 15, 1989-December 15, 1989, 15:15916 (R;US) 

Distribution 
Coal distribution, January—September 1989, 15:15905 (R;US) 
Evaluation 

Guasare: a new front rank supplier, 15:15904 (RA;IL) 

Modern utility boiler design for low grade coals, 15:15919 (RA;IL) 

Regional Impacts of the Cerrejon coal project in the Guajira, 
Colombia, 15:15924 (RA;IL) 

Exports 
Enel’s purchasing policy, 15:15927 (RA;IL) 
Fiuidized-Bed Combustion 

Fluidization research at Morgantown Energy Technology Cen- 

ter, 15:15921 (BA;US) 
Hydrogenation 

A clean carbon fuel from coal, 15:15850 (RA;IL) 

A low cost high energy density carbon black fuel mix for heat 
engines, 15:15869 (J;US) 

imports 
Enel's purchasing policy, 15:15927 (RA;IL) 
Marketing 

Coal price determination on the international market, 15:15926 
(RA;IL) 

Developments in screen dealing for spot thermal coal, 15:15928 
(RA;IL) 

New approaches in coal trade, 15:15929 (RA;IL) 

ee of] the World Coal Trade Conference, 15:15925 
(R;IL) 

Materials Handling 

Review of research on coal-handling characteristics: Interim re- 

port, 15:15909 (R;US) 
Meetings 

Energy 88. The 2nd international congress and exhibition on en- 

ergy. Abstracts, 15:16767 (R;iL) 


Molecular Structure 
Macromolecular structure of low rank coals and lignites: Final 
report, August 1, 1984—April 1, 1989, 15:15873 (R;US) 
Natural Radioactivity 
Natural radioactivity of brown coal samples from North Bo- 
hemian Brown Coal Basin, 15:15877 (RA;CS;in Czech) 
Processing 
Isotopic mass balance measurements for determination of coal- 
derived liquid contribition into reprocessing distillates, 
15:15836 (R;CA) 
Pyrolysis 
A low cost high energy density carbon black fuel mix for heat 
engines, 15:15869 (J;US) 
Qualitative Chemical Analysis 
The form-of-occurrence of chlorine in US coals: An XAFS (x-ray 
absorption fine structure) investigation, 15:15883 (J;US) 
Research Programs 
High-sulfur coal research at the SIUC Coal Technology Labora- 
tory: Quarterly progress report, October 1—December 31, 
1989, 15:15876 (R;US) 
Resources 
Coal price determination on the international market, 15:15926 
(RA;IL) 
Silicon 
Determination of silicon content in coal using processes of in- 
elastic scattering and radiation capture of neutrons, 15:17199 
(RA;CS;In Czech) 
Solids Flow 
A kinetic theory derivation of the stress tensor for granular mate- 
rial that includes normal stress effects, 15:15906 (R;US) 
Aerated and vibrated chute feeders for particulate materials: 
Quarterly technical report, September 1, 1989—-November 30, 
1989, 15:15908 (R;US) 
Review of research on coal-handling characteristics: Interim re- 
port, 15:15909 (R;US) 
Solubility 
Hydrogen bonding and coal solubility and swelling, 15:15884 
(J;US) 
Spectroscopy 
Supercritical fluid chromatography/supersonic jet spectroscopy, 
15:17264 (BA;US) 
Statistical Data 
Coal-89. Report on existing and planned use of coal, 15:15930 
(R;SE;In Swedish) 
Sulfidation 
Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, September 14, 1989-December 
15, 1989, 15:15915 (R;US) 
Supercritical Gas Extraction 
Supercritical fluid thermodynamics for coal processing: Quar- 
terly progress report, October 1, 1989-December 31, 1989, 
15:15847 (R;US) 
Surface Properties 
Eniiancement of surface properties for coal beneficiation: Tech- 
nical progress report, October-December 31, 1989, 15:15875 
(R;US) 
Swelling 
Hydrogen bonding and coal solubility and swelling, 15:15884 
(J;US) 
Thermal Degradation 
Chemical fundamentals of coal thermolysis. Annual report, May 
1988-April 1989, 15:15856 (R;US) 
Thermodynamic Properties 
Hydrogen bonding and coal solubility and swelling, 15:15884 
(J;US) 
Transport 
New approaches in coal trade, 15:15929 (RA;IL) 
Wettabllity 
Flotation and flocculation chemistry of coal and oxidized coals: 
Quarterly report, September 15, 1989-December 14, 1989, 
15:15874 (R;US) 
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COAL EXTRACTS 
Analysis of coal-derived materials with low volatility by low- 
voltage, high-resolution mass spectrometry in conjunction 
with direct-insertion-probe techniques, 15:15878 (BA;US) 


COAL FINES 
Dewatering dilute fine coal/water slurries to produce coal/water 
fuel, 15:15833 (BA;US) 
Dewatering of ultrafine coal, 15:15832 (BA;US) 
Use of biomass conversion products as binders for fine coal ag- 
glomeration, 15:15827 (R;CA) 


COAL GAS 
Coal and environment in northern Europe, 15:15901 (RA;IL) 


COAL GASIFICATION 

See also HYGAS PROCESS 

Anaerobic fluid-bed treatment of coal conversion wastewater: 
Final report, 15:15887 (R;US) 

Chemical fundamentals of coai thermolysis. Annual report, May 
1988-April 1989, 15:15856 (R;US) 

Development of mild gasification process: Final report, 
15:15840 (R;US) 

High temperature solar energy research at the University of Min- 
nesota, past and future, 15:16313 (RA;IL) 

Modeling of coal-gasification fluidized-bed reactors for scale-up 
and commercial design. Final report, May 1, 1975-December 
31, 1978, 15:15857 (R;US) 

Performance evaluation of a ceramic cross-flow filter on a bench- 
scale coal gasifier: Volume 1: Final report, 15:15838 (R;US) 
R+D activities on in-situ coal conversion since 1987. Compre- 

hensive report, 15:15852 (R;DE;in German) 

The HYDROCARB process: Conversion of carbonaceous mate- 
rials to clean carbon and gaseous fuel, 15:16970 (BA;US) 


COAL GASIFICATION PLANTS 
B and W-4 - Potential applications of structural ceramic compos- 
ites in gas turbines, 15:15855 (RA;US) 
Investigation of coal preparation systems, with particular regard 
to separation efficiencies, 15:15851 (R;DE;in German) 
Production of jet fuels from coal-derived liquids. Volume 10. Jet 
fuels production by-products, utility, and sulfur-emissions con- 
trol integration study. Interim report, 1 May 1988-1 April 1989, 
15:15834 (R;US) 
Solar char gasification, 15:15860 (BA;US) 
Sulfur emissions reduction at the Great Plains coal gasification 
facility: Technical and economic evaluations, 15:15835 (R;US) 
The gas and steam combined cycle: Report 4.2.11, 15:16475 
(RA;CA) 
COAL INDUSTRY 
Energy for tomorrow. Division 4: Energy and technology: Ses- 


sion 4.2a: Coal and combined cycle [and] session 4.2b: Oil 
and natural gas, 15:16783 (R;CA) 


COAL LIQUEFACTION 
Kinetics of coal conversion to soluble products: Quarterly re- 
port, October 1, 1989-December 31, 1989, 15:15844 (R;US) 
Novel supports for coal liquefaction catalysts: Quarterly report No. 
5, September 1, 1989—-November 30, 1989, 15:15848 (R;US) 


COAL LIQUEFACTION PLANTS 

Off-line process monitoring of coal-derived liquid fuels by 
computer-assisted low-voltage mass spectrometry, 15:15859 
(BA;US) 

COAL LIQUIDS 

High-density jet fuels from coal syncrudes, 15:15870 (J;US) 

Liquid chromatography on oil fractions of coal liquids of some 
parent and demineralized coals and their maceral groups, 
15:15879 (J;US) 

Off-line process monitoring of coal-derived liquid fuels by 
computer-assisted low-voltage mass spectrometry, 15:15859 
(BA;US) 

Production of jet fuels from coal-derived liquids. Volume 10. Jet 
fuels production by-products, utility, and sulfur-emissions con- 
trol integration study. Interim report, 1 May 1988-1 April 1989, 
15:15834 (R;US) 

Thermodynamics and the 
benzofuran, 15:15966 (R;US) 


hydrodeoxygenation of 2,3- 


COBALT COMPLEXES 


COAL MINES 

Regional Impacts of the Cerrejon coal project in the Guajira, 

Colombia, 15:15924 (RA;IL) 
COAL PREPARATION 

High-sulfur coal research at the SIUC Coal Technology Labora- 
tory: Quarterly progress report, October 1—December 31, 
1989, 15:15876 (R;US) 

Numerical analysis of process yield losses, 15:15828 (R;CA) 

COAL-DERIVED LIQUIDS 

See COAL LIQUIDS 

COAL-FIRED GAS TURBINES 

A study of techniques for reducing ash deposition in coal-fired 
gas turbines, 15:15868 (J;US) 

Deposit remediation in coal-fired gas turbines through the use of 
additives, 15:15900 (J;US) 

COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 
COARSE MESH METHOD 
See FINITE DIFFERENCE METHOD 
COASTAL REGIONS 

Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism, 15:15991 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism. Volume 5. Program logic manual, 
15:15996 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism. Volume 1. Executive summary, 
15:15992 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism. Volume 2. Final report and case stud- 
ies, 15:15993 (R;US) 

impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism. Volume 3. Detailed methodology, 
15:15994 (R;US) 

impacts of Outer Continental Shelf (OCS) development on recre- 
ation and tourism. Volume 4. User’s manual, 15:15995 (R;US) 

COASTAL WATERS 

Characteristics of stable rip-current systems on a coast with a 
longshore bar, 15:17690 (R;DK) 

Sources and composition of organic materials in waters and 
sediments of the Southern California coastal zone: Progress 
report, May 15, 1985—May 14, 1989, 15:17988 (R:US) 

Studies of environmental radioactivity in Cumbria: Pt. 19: Possi- 
ble influence of tributyl phosphate on aeroso! generation in 
Cumbrian coastal waters, 15:17987 (R;GB) 

COATING (SURFACE) 

See SURFACE COATING 
COATING PROCESSES 

See SURFACE COATING 
COBALT 

A new, heavy-metal-containing aerosol tracer for dispersion and 
deposition experiments. Selection, analysis, characterization, 
field tests, 15:17885 (R;DE;in German) 

Alkali and alkaline earth promoted catalysts for coal liquefaction 
applications, 15:15871 (J;US) 

Electronic and magnetic structure of Fe and Co layers in the 
monolayer range by means of spin polarized photoemission 
by means of undulator radiation, 15:17043 (R;DE;in German) 

Enhanced catalysts for hydrodenitrogenation of coal liquids, 
15:15861 (J;US) 

COBALT 59 TARGET 

Role of temperature dependent level density in fission mass dis- 

tributions, 15:18634 (RA;DE) 
COBALT ALLOYS 

See also ALLOY-FE44NI33CR21 

An assessment of the effects of radiation on permanent magnet 
material in the ALS [Advanced Light Source] insertion de- 
vices, 15:17046 (R;US) 

COBALT COMPLEXES 

A dissociative pathway for equilibration of a hydrido CoL(H)** 
complex with CO2 and CO: Ligand-binding constants in the 
macrocyclic (14)dienecobalt(l) system, 15:16201 (J;US) 
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COBALT COMPLEXES 


Electrocatalytic reduction of nitrate in sodium hydroxide solution 
in the presence of low-valent cobalt-cyclam species, 
15:16276 (J;US) 

Kinetics of the reduction of cobalt(Ill) amine complexes by 1- 
hydroxy-1-methylethyl radicals, 15:17378 (J;US) 

Oligomer and mixed-metal compounds potential multielectron 
transfer agent: Progess report, January 1, 1987—January 1, 
1990, 15:17278 (R;US) 

Reactivity of coordinatively unsaturated organometallic species 
in the gas phase and in solution, 15:17360 (R;US) 

The effect of alkylating agents on model supported metal clus- 
ters, 15:15837 (R;US) 

COBALT COMPOUNDS 
See also COBALT HYDRIDES 
COBALT OXIDES 

Gas-phase reactions of Fe~ and Co~ with simple thiols, sul- 
fides, and disulfides by Fourier transform mass spectrometry, 
15:17377 (J;US) 

COBALT HYDRIDES 

Use of laser-Raman spectroscopy for studies of hydrogen iso- 

tope exchange over metals, 15:17382 (J;DE) 
COBALT OXIDES 

Electrocatalytic, surface and semiconducting properties of reac- 

tively sputtered cobalt oxide, 15:17425 (R;CA) 
COGENERATION 

Development of an advanced, microprocessor-based control 
subsystem for gas-fired, packaged cogeneration systems. 
Summary report, February 1983-April 1989, 15:16955 (R;US) 

Energy analysis of efficiency of industrial energy use, 15:16941 
(RA; IL) 

internal combustion cogeneration systems. Summary, 15:16936 
(RA;IL) 

User's guide to the Power Analyst™: Version 1.00, 15:16800 
(R;US) 

COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COILS (MAGNETIC) 
See MAGNET COILS 
COKE-OVEN GAS 
See COAL GAS 
COKING 
Anaerobic fluid-bed treatment of coal conversion wastewater: 
Final report, 15:15887 (R;US) 
COLLECTIVE EXCITATIONS 
Excitation of giant multipole resonances by proton scattering in 
a relativistic impulse approximation, 15:18663 (RA;IL) 
COLLECTIVE MODEL 
Fission as multi-dimensional tunneling process, 
(RA;DE) 
Study of influence of pairing vibrations on spontaneous fission 
probability, 15:18618 (RA;DE) 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIERIES 
See COAL MINES 
COLLISION INTEGRALS 
Time-dependent integral transport equation kernels, leakage 
rates and collision rates for plane and spherical geometry, 
15:18315 (D;US) 
COLLISIONAL PLASMA 
Collisional-radiative calculations for time-dependent highly- 
nonite plasmas, 15:18253 (RA;IL) 
Crossed-microwave-beam air ionization laboratory experiments, 
15:18991 (BA;US) 
COLLISIONLESS PLASMA 
On the relativistic Viasov equation in guiding-center coordi- 
nates, 15:18937 (R;XA) 
COLLISIONS 
See also ATOM COLLISIONS 
ELECTRON COLLISIONS 
ION COLLISIONS 


15:18640 
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MOLECULE COLLISIONS 
PHOTON COLLISIONS 
Investigations of the interactions of radiation with matter. Final 
report, May 1986-May 1989, 15:18231 (R;US) 
COLLOIDS 
See also EMULSIONS 
FOAMS 

Formation of metal colloids in inverse micelles and microemul- 
sions, 15:17362 (R;US) 

Grimsel colloid exercise: An international intercomparison exer- 
cise on the sampling and characterisation of groundwater 
colloids. Organised by the Paul Scherrer Institute (PSI/CH), 
co-organised by the National Cooperative for the Storage of 
Radioactive Waste (NAGRA/CH) and the Commission of the 
European Community (DGXII/EC), 15:18027 (R;CH) 

COLOGNE SPIRITS 

See ETHANOL 

COLOMBIA 

Enel’s purchasing policy, 15:15927 (RA;IL) 

Regional Impacts of the Cerrejon coal project in the Guajira, 
Colombia, 15:15924 (RA;IL) 

Renewable energy technology: is the Israeli experience applica- 
ble to other countries?, 15:16809 (RA;IL) 

COLOR 
A model of incomplete chromatic adaptation for calculating cor- 
responding colors: Final report, 15:19124 (R;US) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER 
Contamination 

Contamination control, Columbia River: 
February, 1964, 15:17993 (R;US) 

Contamination contro}—Columbia River: January monthly re- 
port, 15:17990 (R;US) 

Contamination contro}—Columbia River: March monthly report, 
15:17992 (R;US) 

Dose Equivalents 

February monthly report: Contamination control, Columbia 

River, 15:17991 (R;US) 
Radiation Monitoring 

April monthly report: Contamination control — Columbia River: 
Progress reort, 15:16108 (R;US) 

April monthly report: Contamination control — Columbia River: 
Progress report, 15:16093 (R;US) 

August monthly report: Contamination control, Columbia River, 
15:16097 (R;US) 

Contamination control, Columbia River: Monthly report, Decem- 
ber 1963, 15:16105 (R;US) 

Contamination control, Columbia River: Monthly report, January 
1964, 15:16106 (R;US) 

Contamination control—Columbia River: April monthly report, 
15:16102 (R;US) 

Contamination control—Columbia River: July 1964 monthly re- 
port, 15:16111 (R;US) 

Contamination controh}—Columbia River: March monthly report, 
15:16107 (R;US) 

Contamination contro}—Columbia River: May monthly report, 
15:16103 (R;US) 

Contamination contro}—Columbia River: October monthly re- 
port, 15:16099 (R;US) 

Contamination contro-—Columbia River: September monthly re- 
port, 15:16098 (R;US) 

Contamination control-Columbia River: May monthly report, 
15:16094 (R;US) 

Contamination of river organisms grown in retained and nonre- 
tained reactor effluent, 15:16176 (R;US) 

December monthly report: Contamination control — Columbia 
River: Progress reoprt, 15:16101 (R;US) 

December monthly report: Contamination control, Columbia 
River, 15:16089 (R;US) 

February monthly report: Contamination control — Columbia 
River, 15:16091 (R;US) 

January monthly report: Contamination control — Columbia 
River, 15:16090 (R;US) 


Monthly report for 





July monthly report: Contamination control, Columbia River, 
15:16096 (R;US) 

June monthly report: Contamination Control — Columbia River, 
15:16110 (R;US) 

June monthly report: Contamination control, Columbia River, 
15:16095 (R;US) 

March monthly report: Contamination control — Columbia River, 
15:16092 (R;US) 

May monthly report: Contamination control — Columbia River, 
15:16109 (R;US) 

November monthly report: Contamination control — Columbia 
River, 15:16104 (R;US) 

November monthly report: Contamination control — Columbia 
River: Progress report, 15:16100 (R;US) 

September monthly report: Contamination control — Columbia 
River: Progress report, 15:16088 (R;US) 

Sampling 

Annual report of the Radiological Sciences Department, 1953, 
15:16081 (R;US) 

Radiological Sciences Department annual report 
15:16083 (R;US) 

Regional monitoring activities, April 1958, 15:16085 (R;US) 

Regional monitoring activities, June 1958, 15:16087 (R;US) 

Regional monitoring activities, March 1958, 15:16084 (R;US) 

Regional monitoring activities, May 1958, 15:16086 (R;US) 

COLUMBIUM 
See NIOBIUM 
COMBINED CYCLES 

Energy for tomorrow. Division 4: Energy and technology: Ses- 
sion 4.2a: Coal and combined cycle [and] session 4.2b: Oil 
and natural gas, 15:16783 (R;CA) 

The gas and steam combined cycle: Report 4.2.11, 15:16475 
(RA;CA) 

Wind energy research at the Solar Energy Research institute, 
15:16454 (RA; IL) 

COMBINED GAS AND STEAM CYCLE POWER PLANTS 

See COMBINED-CYCLE POWER PLANTS 

COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 

A method for selecting parameters of small-scale district steam 
supply and power generating plant, 15:16490 (RA;IL) 

Design and operating results of 145-MW low-caloric gas-fired 
combined-cycle power plant for Chiba works of Kawasaki 
Steel Corporation, 15:16953 (R;JP) 

Development of a binary-steam-process with potassium-water 
steam cycle. Potassium system of a 300 MW,, BRC (Binary 
Rankine Cycle) power plant, 15:16491 (R;DE;in German) 

Emissions of nitrogen and sulphur oxides at the pressurized flu- 
idized bed burning of peat, 15:15892 (RA;DK) 

Energy research and development in the Federal Republic of 
Germany: fossil energy - renewable energy - efficient use of 
energy, 15:16485 (RA;IL) 

Industrial combined cycle power plant for Ashdod oil refineries, 
15:16488 (RA;IL) 

Optimal processing conditions for a dolomite cracker for crack- 
ing of tar from gasification of biomass fuels, 15:16504 
(R;DK;in Danish) 

The gas and steam combined cycle: Report 4.2.11, 15:16475 
(RA;CA) 

The production of electricity from peat by integrated gasification- 
combined cycle conversion, 15:16496 (BA;US) 

COMBUSTION 

See also FLUIDIZED-BED COMBUSTION 

A simplified reaction scheme for the combustion of hydrogen- 
enriched methane flame, 15:17477 (RA;IL) 

An opposed jet quasi-monodisperse spray diffusion flame, 
15:17681 (RA;IL) 

Arbitrary-grid, celis-mixing stochastic model for 
dimensional diffusion: |. Theory, 15:17472 (RA;IL) 

Ash separation from hot combustion products, 15:17680 (RA;IL) 

Combustion safety, 15:17688 (R;NO) 

Detailed modelling of NO, emissions from oil combustion, 
15:15897 (RA;DK) 


1955, 


multi- 


COMMUNITIES (ECOLOGICAL) 


Determination of polycyclic aromatic hydrocarbon by jet spec- 
troscopy, 15:17474 (RA;IL) 

Fourth Israeli combustion meeting. Abstracts, 15:17471 (R;IL) 

Polyaromatic hydrocarbons and heavy metals in coal and peat 
combustion, 15:17950 (R;Fl;in Finnish) 

Reduction of nitrogen oxides by means of fuel staging: The re- 
search report, 15:17897 (R;Fl;in Finnish) 

COMBUSTION CHAMBERS 

The MHOST finite element program: 3-D inelastic analysis 
methods for hot section components. Volume 3: Systems’ 
manual. Final report, 15:17686 (R;US) 

COMBUSTION KINETICS 

Synthesis and properties of a novel catalyst for the combustion of 

methane. Annual report, July 1988-July 1989, 15:16025 (R;US) 
COMBUSTION PRODUCTS 

Air-poliution emission factors. August 1986-November 1989 
(Citations from the NTIS data base). Report for August 1986- 
November 1989, 15:17909 (R;US) 

Characterization of chemicals on engine-exhaust particles. Final 
report, September 1986-December 1987, 15:16980 (R;US) 

Flue gases: Detection, sampling, and analysis. August 1986- 
November 1989 (Citations from the NTIS data base). Report 
for August 1986-November 1989, 15:17906 (R;US) 

HCI monitor. Phase 2. Final report, 1 July 1986-3 June 1988, 
15:17864 (R;US) 

Health and environmental effects of refuse derived fuel (RDF) pro- 
duction and RDF/coal co-firing technologies, 15:15931 (R;US) 

Pilot-scale boiler study of sulfur hexafluoride and emissions of 
CO, COz, O2, and unburned hydrocarbons as surrogates for 
verification of hazardous waste destruction removal efficiency. 
Final report, October 1986-June 1988, 15:17863 (R;US) 

COMBUSTION PROPERTIES 
Analytic solutions for the decay of turbulent swirling flow in a 
cylinder, 15:17479 (R;US) 
COMBUSTORS 
See also CATALYTIC COMBUSTORS 
CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 

Advanced coal-fueled combustor for residential space heating 
applications: Final report, 15:15918 (R;US) 

Demonstration unit to combust oil shale as intermediate step to- 
wards power generation, 15:16034 (RA;IL) 

Deposition of Beulah ash in a drop-tube furnace under slagging 
conditions, 15:15881 (J;US) 

L-star pulsed coal combustor for residential space heating: 
Quarterly progress report, November 1988—January 1989, 
15:15913 (R;US) 

COMETS 
A mechanism for the formation of knots, kinks and discontinu- 
ous events in the plasma tail of comets, 15:18169 (R;XA) 
COMMERCE 
See TRADE 
COMMERCIAL BUILDINGS 

See also HOTELS 

Condensate disposal from high-efficiency commercial heating 
equipment. Topical report, August-December 1988, 15:16883 
(R;US) 

Energy smart design assistance program: Technical training 
manual, 15:16846 (R;US) 

Energy smart design: A program for commercial design assis- 
tance, 15:16702 (R;US) 

Inventory of utility-sponsored indoor air quality research: Final 
report, 15:16849 (R;US) 

Possibilities to save electricity in retail trade, 15:16881 (R;Fi;in 
Finnish) 

COMMUNICATIONS 

Electrical coordination guide, 15:16697 (R;CA) 

Interfacing a plant’s data systems, 15:19132 (R;Fl;in Finnish) 

Overview of the U.S. experience with photovoltaics in develop- 
ing countries, 15:16388 (RA;IL) 

COMMUNITIES (ECOLOGICAL) 

See ECOSYSTEMS 
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COMPACT IGNITION TOKAMAK 


COMPACT IGNITION TOKAMAK 

Characterization of the atmospheric dispersion of radioactive ef- 
fluents at the TFTR/CIT site, 15:19078 (BA;US) 

Computer support for the CIT physics, 15:19062 (BA;US) 

Control of activated air and nitrogen coolant for the Compact Ig- 
nition Tokamak, 15:19075 (BA;US) 

Ex-vessel remote maintenance for the Compact Ignition Toka- 
mak, 15:19073 (BA;US) 

The CIT management approach, 15:19072 (BA:US) 


COMPACT TORUS 
CIT diagnostic computer interface studies, 15:19063 (BA;US) 


COMPLEX MANIFOLDS 

On induced hermitian metrics for holomorphic vector bundles, 
15:18889 (R;XA) 

The Monad construction and Hermetian-Einstein metrics, 
15:18890 (R;XA) 

COMPLEXES 

See also AMMINES 

BORON COMPLEXES 
CADMIUM COMPLEXES 
HETEROPOLYANIONS 
INDIUM COMPLEXES 
IODINE COMPLEXES 
RARE EARTH COMPLEXES 
TELLURIUM COMPLEXES 
TRANSITION ELEMENT COMPLEXES 
ZINC COMPLEXES 

4. All-union conference. The problems of solvation and com- 
plexing in solution. Pt. 1: Summaries of reports, 15:17325 
(R;SU;In Russian) 

COMPOSITE MATERIALS 

See also CERMETS 

Bond mechanisms in fiber-reinforced cement-based composites. 
Final report, 1 July 1987-30 August 1989, 15:17123 (R;US) 

Ceramic heaters. December 1973-October 1989 (Citations from 
the US Patent data base). Report for December 1973- 
October 1989, 15:17094 (R;US) 

Composite ceramic superconducting wires for electric-motor ap- 
plications. Quarterly report No. 5, 1 July-30 September 1989, 
15:17699 (R;US) 

Mechanical properties and microstructure of SigN,- whisker- 
reinforced SigN, matrix composite, 15:17080 (R;US) 

Mechanics of damping for fiber composite laminates including 
hygro-thermal effects, 15:17143 (R;US) 

Microstructure/processing relationships in high-energy high-rate 
consolidated powder composites of Nb-stabilized Ti3AI+TiAl, 
15:17122 (R;US) 

Single-residency sintering and consolidation of powder-metal al- 
loys, intermetallics, and composites by pulsed homopolar 
generator discharge, 15:17008 (R;US) 

Softening mechanisms and microstructural instabilities during 
high temperature, low cycle fatigue of Ni, NisAl and their 
metal matrix composites: Progress report, June 1, 1989—May 
31, 1990, 15:17128 (R;US) 

COMPOUND NUCLEI 

Compound nucleus decay and transient fission, 15:18658 

(RA;DE) 
COMPOUND-NUCLEUS REACTIONS 

Compound nucleus decay and transient fission, 15:18658 

(RA;DE) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 


COMPRESSED AIR ENERGY STORAGE 


Compressed air energy storge in Denmark, 15:16706 (R;DK;In 
Danish) 


Overview and perspective of compressed air energy storage 
technology, 15:16705 (RA;IL) 
COMPRESSED AIR STORAGE POWER PLANTS 
Overview and perspective of compressed air energy storage 
technology, 15:16705 (RA;IL) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
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COMPUTER ARCHITECTURE 

Evolution of an operating system for large-scale shared-memory 
multiprocessors. Technical report, 15:19109 (R;US) 

MASC: Multiprocessor Architecture for Symbolic Processing. Fi- 
nal report, March 1986-September 1988, 15:19102 (R;US) 

Parallel computing and statistics, 15:19103 (R;US) 

Standardizing complexity characteristics in Function Points: A 
process improvement, 15:19147 (R;US) 

Systolic algorithms for imaging from space. Final report, 1 Au- 
gust 1986-31 July 1989, 15:17852 (R;US) 

Using object oriented development to support prototyping: Revi- 
sion 1, 15:19150 (R;US) 


COMPUTER AXIAL TOMOGRAPHY SCANNING 
See CAT SCANNING 


COMPUTER CALCULATIONS 
A system for measuring side thrust forces in small solid propel- 
lant rocket motors, 15:17843 (J;IL) 
Developments in screen dealing for spot thermal coal, 15:15928 
(RA; IL) 
Optimization of tilting pad journal bearings including turbulence 
and thermal effects, 15:16972 (J;IL) 


COMPUTER CODES 

See also E CODES 

| CODES 

L CODES 
M CODES 
S CODES 

A transaction flow approach to a computer operating environ- 
ment security evaluation, 15:19138 (R;US) 

DEBAC: Program for the calculation of climate, power, energy and 
service conditions in buildings, 15:19149 (R;NO;In Norwegian) 

Data analysis method for wind turbine dynamic response test- 
ing, 15:16474 (BA;US) 

Development of "Etgar” liquid metal MHD energy conversion 
systems in Israel, 15:16817 (RA;IL) 

LIMES: A computer program for analyses of light and 
intermediate-mass fragment emission in heavy ion reactions 
by an extended sum-rule model, 15:18682 (R;DE) 

New program organization system: NEWORG, 15:19135 
(R;JP;In Japanese) 

UFOMOD - atmospheric dispersion and deposition, 15:17887 
(R;DE) 

COMPUTER GRAPHICS 

An adaptation of graphic package IBM PC for CM computer and 
its enlargement for function presentation of two variables, 
15:19139 (R;SU;In Russian) 

Programmer's guide to Moviola: An interactive execution history 
browser. Technical report, 15:19107 (R;US) 

SGLIB: A library for scientific graphing, 15:19069 (BA;US) 

Topics in numerical optimization. Final report, 15 June 1986-14 
June 1989, 15:19105 (R;US) 


COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 


COMPUTER NETWORKS 

A transaction flow approach to a computer operating environ- 
ment security evaluation, 15:19138 (R;US) 

Engineering drawing transfer test between Tracor and 
NAVSEACOMBATSYSENGSTA [Naval Sea Combat System 
Engineering Station]: MiL-D-28000 Class II (IGES [Initial 
Graphics Exchange Specification]), 15:17836 (R;US) 

MIPS and BIPS are Megaflops: Limits of unidimensional as- 
sessments: Revision 2, 15:19158 (R;US) 

COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 

Expert systems design of stand-alone PV systems for export, 

15:16369 (BA;US) 
COMPUTERIZED CONTROL SYSTEMS 

Automated screw machine process planning: Final report, 
15:17654 (R;US) 

Climate control in hydrosolaric greenhouses, 15:16897 (RA;IL;In 
Hebrew) 





Development of an advanced, microprocessor-based control 
subsystem for gas-fired, packaged cogeneration systems. 
Summary report, February 1983-April 1989, 15:16955 (R;US) 

Insights from computer-aided wind farm management, 15:16453 
(RA; IL) 

Modification of the logic and control system for the 80-ounce in- 
jection molding machine: Final report, 15:17140 (R;US) 

The energy control system of Puumala heat pump: The final re- 
port, 15:16964 (R;Fl;in Finnish) 

COMPUTERIZED SIMULATION 

Development of a fresh water floating insulation solar pond for 
greenhouse heating, 15:16926 (RA;IL) 

Dynamic effects on target hardness, 15:17847 (R;US) 

Greenhouse heating with solar energy. FAO/CNRE state-of-the- 
art study, 15:16918 (RA;IL) 

Managing energy in solar dwellings with high inertia concrete 
slab and pebble bed storage, 15:16855 (RA;IL) 

Multi-currency considerations in international trade, 15:15902 
(RA; IL) 

Numerical simulation of the greenhouse microclimate as af- 
fected by different covering materials, 15:16916 (RA;IL) 

Passive heating and cooling: a challenge for design of buildings 
in developing countries, 15:16401 (RA;IL) 

The Israeli wind energy program, 15:16456 (RA;IL) 

Wind resource measurement - a summary of current ap- 
proaches and available instrumentation, 15:16432 (RA;IL) 

Writing parallel, discrete-event simulations in ModSim: Insight 
and experience, 15:19141 (R;US) 

COMPUTERIZED TOMOGRAPHY 
See also CAT SCANNING 
EMISSION COMPUTED TOMOGRAPHY 

Evaluation of engineering ceramics by gamma-ray computed to- 
mography, 15:17071 (R;CA) 

Maximum likelihood approach to spectrum analysis, 15:16199 
(RA;JP) 

CONCENTRATING COLLECTORS 

See also TOWER FOCUS COLLECTORS 

Photoelectrochemical cells: up to 200% more energy via optical 
boosting, 15:16306 (RA;IL) 

CONCENTRATOR SOLAR CELLS 

A performance model for nonuniformly illuminated front-gridded 
concentrator cells, 15:16328 (BA;US) 

Design of cell mounts for photovoltaic concentrator modules, 
15:16334 (BA;US) 

Sandia’s Baseline 3 photovoltaic 
15:16333 (BA;US) 

The costs of photovoltaic concentrator modules, 15:16336 
(BA;US) 

Thermally conductive alumina/organic composites for photo- 
voltaic concentrator cell isolation, 15:16335 (BA;US) 

United States Photovoltaic Program, 15:16309 (RA;IL) 


CONCENTRATORS 
An overview of the DOE/SERI solar thermal research program, 
15:16383 (RA;IL) 
CONCRETES 
See also PRESTRESSED CONCRETE 
REINFORCED CONCRETE 
500 year concrete for a radioactive waste repository, 15:17124 
(R;CA) 
Decew Falls GS [generating station]: Measuring weir concrete 
condition survey, 15:16278 (R;CA) 
Ear Falls GS [generating station]: Evaluation of concrete cores, 
15:16284 (R;CA) 
Ground resistance of concrete foundations in substation yards, 
15:16696 (J;US) 
Measurement of *22Rn diffusion in porous concrete, 15:17947 
(RA;CS;in Czech) 
CONDENSATES 
See also GAS CONDENSATES 
Condensate disposal from high-efficiency commercial heating 
equipment. Topical report, August-December 1988, 15:16883 
(R;US) 
CONDENSATION (VAPOR) 
See VAPOR CONDENSATION 


concentrator module, 


CONTINENTAL SHELF 


CONDENSERS (ELECTRIC) 
See CAPACITORS 


CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 


CONING 
See CHANNELING 


CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 


CONSTRUCTION 
Construction completion report, 15:16078 (R;US) 
CONTAINED EXPLOSIONS 
Test and evaluation of a 1-kg storage magazine, 15:17840 (R;US) 


CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

A wind shielded fire test facility, 15:17614 (RA;US) 

Cesium chloride compatibility testing program: Final report, 
15:16117 (R;US) 

Draft forecast of the final report for the comparison to 40 CFR 
Part 191, Subpart B, for the Waste Isolation Pilot Plant, 
15:16148 (R;US) 

Finite-element solidification modelling of metals and binary al- 
loys, 15:17011 (R;CA) 

High frequency electromagnetic tomography, 15:16159 (R;US) 

Localized corrosion and stress corrosion cracking of candidate 
materials for high-level radioactive waste disposal containers 
in U.S.: A critical literature review, 15:16054 (BA;US) 

Modeling studies of multiphase fluid and heat flow processes in 
nuclear waste isolation, 15:16171 (BA;US) 

Retrieval and analysis of simulated defense HLW package ex- 
periments at the WIPP, 15:16056 (BA;US) 

Rupture testing of UF, transport and storage cylinders, 
15:17630 (RA;US) 

Studies on UF. transport in 48 Y containers filled with uranium of 
reprocessed PWR fuel elements, 15:17485 (R;DE;In German) 

TRUPACT-II container maintenance program plan, 15:16076 
(R;US) 

The development of a mobile instrumentation data acquisition 
system for use in cask testing, 15:17620 (RA;US) 

Update on packaging for uranium hexafluoride transport, 
15:17626 (RA;US) 

Why no leakage is neough for type A packages: A regulatory 
point of view, 15:17641 (RA;US) 

CONTAINMENT 

A modern alphabetagamma active handling facility for chemical 

and allied research and development work, 15:17484 (R;GB) 


CONTAMINATION 
Regional monitoring activities, April 1958, 15:16085 (R;US) 
Regional monitoring activities, March 1958, 15:16084 (R;US) 
Tietkens Plain karst - Maralinga, 15:17925 (R;AU) 


CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 


CONTINENTAL CRUST 

[Chemical transport through continental crust]: 

progress report, 1989, 15:18141 (R;US) 
CONTINENTAL SHELF 

Benthic reconnaissance of central and northern California OCS 
(Outer Continental Shelf) Areas. Volume 1. Technical report. 
Volume 2. Technical appendices. Final report, 15:18015 (R;US) 

Circulation and exchange at the continental shelf and slope, 
SEEP-2: Progress report, May 1989-February 1990, 
15:18143 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism, 15:15991 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism. Volume 1. Executive summary, 
15:15992 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism. Volume 2. Final report and case stud- 
ies, 15:15993 (R;US) 


[Annual] 
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CONTINENTAL SHELF 


Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism. Volume 3. Detailed methodology, 
15:15994 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism. Volume 5. Program logic manual, 
15:15996 (R;US) 

Lethal and sublethal effects of the water-soluble fraction of Cook 
Inlet crude oil on Pacific herring (clupea harengus pallasi) re- 
production. Final report, 15:15990 (R;US) 

Population genetic structure of Arctic char (Salvenlinus alpinus) 
from rivers of the North Slope of Alaska. Final report, 
15:15989 (R;US) 

CONTINENTAL SLOPE 

Circulation and exchange at the continental shelf and siope, 
SEEP-2: Progress report, May 1989-February 1990, 
15:18143 (R;US) 

CONTROL 
See also HUMIDITY CONTROL 
PEST CONTROL 
TEMPERATURE CONTROL 
TRAFFIC CONTROL 
Creosote-contaminated sites: Their potential for bioremediation, 
15:18020 (R;US) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ELEMENTS 

The BWR core simulator COSIMA with 2 group nodal flux ex- 
pansion and control rod history, 15:16526 (R;DK) 

The effect on cross sections for Quad Cities by introducing con- 
trol rod history in the assembly program LEWARD, 15:16527 
(R;DK) 

Vaporization of silver-indium-cadmium control rod material in 
flowing argon at high temperatures, 15:17042 (R;JP) 

CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
See also COMPUTERIZED CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 

Elements of modeling, 15:17749 (RA;US) 

Evaluation of beam quality and tracking accuracy of heliostats, 
15:16412 (RA;IL) 

Integration of model-based control systems with artificial intelli- 
gence and workstations, 15:17751 (RA;US) 

Measurement and correction of CESR optics, 15:17750 (RA;US) 

Solar power plants with a membrane concave mirror 50 kW, 
15:16413 (RA;IL) 

CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 
CONVECTIVE LOOP HOUSES 

See DOUBLE ENVELOPE BUILDINGS 
CONVENTIONAL WARFARE 

State of knowledge on the determinants of offensiveness and de- 

fensiveness in conventional ground forces, 15:17001 (R;US) 

CONVERTERS (ANALOG-DIGITAL) 

See ANALOG-TO-DIGITAL CONVERTERS 
COOK INLET 

See GULF OF ALASKA 
COOLERS 

See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 

See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
A testing facility for heating and cooling appliances, 15:17684 
(RA;IL) 
Design for minimum temperature of a compact heat exchanger 
cooled by forced air convection, 15:16497 (J;IL) 
Ice storage - execution and application, 15:16704 (RA;IL) 
COOLING TOWERS 

Legionella spp. in Puerto Rico cooling towers, 15:18033 (J;US) 
COOLING WATER CHEMICAL TREATMENT 

See WATER CHEMISTRY 
COOPERATIVES 

Integrated energy system for a kibbutz, 15:16939 (RA;IL) 
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COPPER 

Conversion of low-concentration tritium gas to tritiated water, 
15:19079 (J;US) 

Copper produced from powder by HIP to encapsulate nuclear 
fuel elements, 15:16629 (R;SE) 

Effect of the type of a dielectric function on the results of calcu- 
lation of ion stopping by electron solid-state plasma, 15:18807 
(RA;SU;In Russian) 

In-situ laser Raman spectroscopy of copper anodization in alka- 
line media, 15:17439 (BA;US) 

Isotopic (C,N,O) investigations of copper shale sections of vari- 
ous facies position, 15:17941 (RA;DD) 

On the corrosion and passivation behavior of metals in sulfide 
solutions: A laser raman_ spectroelectrochemical study, 
15:17055 (BA;US) 

Radiation-stimulated ordering of dislocation structure of metals, 
15:17030 (RA;SU;in Russian) 

Scanning tunneling microscopy of copper electrodeposited in 
the presence of benzotriazole, 15:17165 (BA;US) 

Singular perturbation analysis of the Faradaic impedance of 
copper dissolution accounting for the effects of finite rates of a 
homogeneous reaction, 15:16833 (J;US) 

The effect of Schmidt number on the Faradaic impedance of the 
dissolution of a copper rotating disk, 15:16831 (J;US) 

The rationale for RHIC in the contex of recent A+A data, 
15:18526 (RA;SU) 


COPPER 64 TARGET 
Study on the interaction of relativistic nuclei with copper targets 
in 2pi-geometry, 15:18554 (RA;SU;in Russian) 


COPPER COMPLEXES 

Advances in multifrequency ESR of copper complexes of biolog- 
ical relevance, 15:18249 (RA;IL) 

An investigation of a human erythrocyte SOD modified at posi- 
tion 137, 15:18041 (J;US) 

Low-temperature x-ray absorption spectroscopy of plastocyanin: 
Evidence for copper-site photoreduction at cryogenic temper- 
atures, 15:17445 (J;US) 

Neutron diffraction structure analysis of a hexanuclear copper 
hydrido complex, He Cug[P(p-tolyl)3]¢: An unexpected finding, 
15:17416 (J;US) 

Oligomer and mixed-metal compounds potential multielectron 
transfer agent: Progess report, January 1, 1987—January 1, 
1990, 15:17278 (R;US) 


COPPER COMPOUNDS 
See also COPPER OXIDES 
COPPER SELENIDES 
COPPER SULFIDES 
CUPRATES 
Antiferromagnetic resonance in LagCuO(4+y), 15:17068 (R;US) 
Substitutions of 3-d transition metal ions for copper in 
BizSraCa(n-1)Cu(n)O(2n+4), 15:17070 (R;US) 
COPPER OXIDES 
Angular Correlation 


Angular correlation study of 
YBa2CuzO, 15:17074 (R;BR) 


Chemical Preparation 
Superconducting ceramics in the Bi, sSrCaCu20, system by 
melt quenching technique. Final Report, 15:17093 (R;US) 


Critical Current 
Transport critical current in bulk sintered Y;BapCu30, and pos- 
sibilities for its enhancement, 15:17117 (J;US) 


Crystal Growth 
In situ growth of epitaxial superconducting YBazCu307_, films 
on insulating, semiconducting and ferroelectric K(Ta, Nb)O3 
by pulsed laser ablation, 15:17077 (R;US) 


Crystal Lattices 
Angular correlation study of 
YBazCug3O, 15:17074 (R;BR) 


Crystal Structure 
A study of mixed phase behavior in the lanthanide-substituted 
superconducting oxide ErBapCu307, 15:17118 (J;US) 


hyperfine interactions in 


hyperfine interactions in 





Deposition 

In situ growth of high quality epitaxial YBazCu307_, thin films at 
moderate temperatures by pulsed laser ablation, 15:17075 
(R;US) 

Fabrication 

Fabrication, mechanical properties, heat capacity, oxygen diffu- 
sion, and the effect of alkali earth ion substitution on high T- 
superconductors, 15:17114 (J;US) 

Problems in the production of YBazCu30, superconducting 
wire, 15:17112 (J;US) 

Mechanical Properties 

Fabrication, mechanical properties, heat capacity, oxygen diffu- 
sion, and the effect of alkali earth ion substitution on high T- 
superconductors, 15:17114 (J;US) 

Neutron Activation Analysis 

Application of fast neutrons to analysis of HTSC (HTSC-high- 

temperature superconductors.), 15:17243 (RA;SU;In Russian) 
Phase Studies 

Superconducting ceramics in the Bi, sSrCaCu,O, system by 

melt quenching technique. Final Report, 15:17093 (R;US) 
Physical Properties 

Fabrication, mechanical properties, heat capacity, oxygen diffu- 
sion, and the effect of alkali earth ion substitution on high T- 
superconductors, 15:17114 (J;US) 

Strontium lons 
On the substitution of Sr ions at Y sites in YB,2Cu3O7_4, 
15:18880 (R;XA) 
Superconducting Junctions 
Cu NMR of single crystal YBapCu307_geita, 15:18751 (RA;IL) 
Superconductivity 

A study of mixed phase behavior in the lanthanide-substituted 
superconducting oxide ErBazCu307, 15:17118 (J;US) 

On the substitution of Sr ions at Y sites in YB,2Cu3O7_4, 
15:18880 (R;XA) 

Superconducting ceramics in the Bi, sSrCaCu.0, system by 
melt quenching technique. Final Report, 15:17093 (R;US) 

Synthesis and characterization of YBa2Cu307_, superconduc- 
tors, 15:17115 (J;US) 

Synthesis 

Preparation of YBa2Cu307_; from homogeneous metal alkox- 
ide solution, 15:17083 (R;US) 

Synthesis and characterization of YBazCu307_, superconduc- 
tors, 15:17115 (J;US) 

COPPER SELENIDE SOLAR CELLS 

Band discontinuity and bulk vs. interface recombination in 
CdS/CuinSep> solar cells, 15:16340 (BA;US) 

Device analysis of CulnSe. solar cells, 15:16341 (BA;US) 

Photoelectrochemical characterization of CuGaSe2 and 
Cu(Ga,In)Sep> films and defect chemical implications for solar 
cell performance, 15:16343 (BA;US) 

Resistive and photoconductive effects in spectral response 
measurements, 15:16344 (BA;US) 

Single and tandem junction CulnSe2 cell and module technol- 
ogy, 15:16337 (BA;US) 

Ternary and multinary compounds, 15:17054 (B;US) 

The diode current mechanism in CulnSe2/(CdZn)S heterojunc- 
tions, 15:16345 (BA;US) 

The type conversion of crystalline rho-CulnSe, due to the depo- 
sition of CdS, 15:17156 (BA;US) 

COPPER SELENIDES 

Chalcopyrite CulnSe2 films prepared by reactive sputtering, 
15:17105 (BA;US) 

Deposition of CulnSes by the hybrid sputtering-and-evaporation 
method, 15:17167 (BA;US) 

Lattice parameter determinations of Cu,Ag/;_,/InSe. and 
CulnyGa/;_,/Sez crystalline chalcopyrite quaternary solid so- 
lutions grown from the melt, 15:17102 (BA;US) 

On the effect of stoichiometry and oxygen on the properties of 
CuinSe> thin films and devices, 15:17107 (BA;US) 

Optical and electrical properties of Cu,Ag;_,inSe2 and 
CuinyGa, _,Se2 alloys, 15:17057 (BA;US) 

Photoelectrochemical characterization of CuGaSe2 and 
Cu(Ga,In)Sez films and defect chemical implications for solar 
cell performance, 15:16343 (BA;US) 


COST BENEFIT ANALYSIS 


Structural properties of some copper ternary compounds, 
15:16320 (BA;US) 
COPPER SULFIDES 
Structural properties of some copper ternary compounds, 
15:16320 (BA;US) 
CORDOVA QUAD CITIES-1 REACTOR 
See QUAD CITIES-1 REACTOR 
CORES (DRILL) 
See DRILL CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
MAIZE 
CORNELL ELECTRON-POSITRON STORAGE RING 
See CESR STORAGE RING 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION 
Cesium chloride compatibility testing program: Final report, 
15:16117 (R;US) 
Rose greenhouse air drying by hygroscopic solution, 15:16858 
(RA;IL;in Hebrew) 
COSMIC GAMMA SOURCES 
High energy gamma ray telescope using a cargo airplane, 
15:18179 (RA;JP) 
COSMIC NUCLEI 
JACEE long duration balloon flights, 15:18163 (R;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC PROTONS 
JACEE long duration balloon flights, 15:18163 (R;US) 
COSMIC RADIATION 
See also COSMIC NUCLEI 
COSMIC PROTONS 
Current and future uses of accelerators in particle astrophysics, 
15:18164 (R;US) 
Gamma radiation background measurements from Spacelab 2. 
Annual report, 15:18199 (R;US) 
COSMIC RAY SPECTROMETERS 
A search for anti-particles of cosmic origin using a supercon- 
ducting spectrometer, 15:18333 (RA;JP) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL MODELS 
Higher-order superciustering in the Ostriker explosion scenario 
|. Three-point correlation functions of clusters in the constant 
and power-law models, 15:18170 (R;XA) 
Stable, heavy, neutral particles in the sun and in toponium de- 
cay, 15:18215 (D;US) 
COSMOLOGY 
A CP violetion model of cosmological origin, 15:18174 (R;BR;in 
Portuguese) 
Astrophysical and cosmological constraints to neutrino proper- 
ties, 15:18196 (R;US) 
Horizon problem in cosmological models with non zero, 
15:18173 (R;XA) 
Task C, Particle physics and cosmology: Progress report, Jan- 
uary 1988—January 1990, 15:18165 (R;US) 
COST 
See also CAPITALIZED COST 
Enel's purchasing policy, 15:15927 (RA;IL) 
Energy analysis of efficiency of industrial energy use, 15:16941 
(RA;IL) 
Environmental measures and oil refineries, 15:15987 (RA;IL) 
Numerical simulation of the greenhouse microclimate as af- 
fected by different covering materials, 15:16916 (RA;IL) 
Solar photovoltaic power stations, 15:16359 (RA;IL) 
The Sivan inflated-rotor wind-turbine, 15:16450 (RA;IL) 
COST BENEFIT ANALYSIS 
Development of a fresh water floating insulation solar pond for 
greenhouse heating, 15:16926 (RA;IL) 
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COST BENEFIT ANALYSIS 


Greenhouse heating with solar energy. FAO/CNRE state-of-the- 
art study, 15:16918 (RA;IL) 
Regional Impacts of the Cerrejon coal project in the Guajira, 
Colombia, 15:15924 (RA;IL) 
COST ESTIMATION 
Report to Congress on the potential use of lead in the waste 
packages for a geologic repository at Yucca Mountain, 
Nevada, 15:16075 (R;US) 
COST RECOVERY 
Sale of energy from solar sources for partial substitution of fossil 
fuel or electric power in hot water supply installations, 
15:16299 (RA;IL) 
COULOMB ATTRACTION 
See COULOMB FIELD 
COULOMB BARRIER 
See COULOMB FIELD 
COULOMB FIELD 
Nonrelativistic Coulomb problem in one-dimensional quantum 
mechanics, 15:18909 (R;SU;In Russian) 
COULOMB POTENTIAL 
See COULOMB FIELD 
COULOMB REPULSION 
See COULOMB FIELD 
COUNTERFLOW COOLING TOWERS 
See COOLING TOWERS 
COUNTERFLOW SYSTEMS 
COUNTERFLOW SYSTEMS 
A study of steady-state steam-water counterflow in porous me- 
dia, 15:15944 (R;US) 
Treatment of low-activity-level process wastewaters by Continu- 
ous Countercurrent lon Exchange, 15:16063 (R;US) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTING TECHNIQUES 
A feasibility study - in vivo measurement of lead 210 in New- 
foundiand fiuorspar miners, 15:18715 (R;CA) 
COUPLINGS (MACHINE PARTS) 
See MACHINE PARTS 
COVERINGS 
Greenhouse cover light transmission: a review, 15:16914 (RA;IL) 
Report of the French Israeli symposium on greenhouse technol- 
ogy, 15:16907 (R;IL) 
Transmittance measurements of covering materials in the visi- 
ble and infrared range, 15:16915 (RA;IL) 
CP INVARIANCE 
Predictions for CP violation, 15:18479 (BA;US) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
MCROC - a model to estimate time-dependent microcracking in 
plutonic rock due to heat, 15:16173 (R;CA) 
CRAY COMPUTERS 
Criticality benchmarks for COG: A new point-wise Monte Carlo 
code, 15:17607 (RA;US) 
CREOSOTE 
Acute toxicity of sediment from Eagle Harbor, Washington, to the 
infaunal amphipod Rhepoxynius abronius, 15:18125 (R;US) 
Creosote-contaminated sites: Their potential for bioremediation, 
15:18020 (R;US) 
CRIME DETECTION 
Application of instrumental neutron activation analysis in foren- 
sic expertise of textile fibers, 15:17209 (RA;CS;In Czech) 
CROPS 
Agricultural economics of environmental change: Some lessons 
from air pollution, 15:18018 (R;US) 
Alternate night temperature regime experiments in a commer- 
cial rose greenhouse, 15:16927 (RA;IL) 
Covered solar ponds, 15:16386 (RA;IL) 
Efficiency of a combined solar air collector-heat pump, 15:16394 
(RA; IL) 
The Ministry of agriculture: trends in agricultural research. 
Workshop conclusions., 15:16942 (RA;IL;in Hebrew) 
Use of water sleeves in order to utilize solar energy to obtain 
earlier and greater crop yields, 15:16924 (RA;IL) 


CROSSFLOW COOLING TOWERS 

See COOLING TOWERS 

CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 

Acute toxicity of sediment from Eagle Harbor, Washington, to the 
infaunal amphipod Rhepoxynius abronius, 15:18125 (R;US) 

Effects of a contaminated dredged material on laboratory popu- 
lations of the tubicolous amphipod Ampelisca abdita, 
15:18126 (R:US) 

CRYSTAL GROWTH 

Ninth Israeli vacuum congress, Bar-llan University, Ramat-Gan, 

17 April, 1989: Abstracts, 15:17003 (R;IL) 
CRYSTAL GROWTH METHODS 

A manufacturing process for GaAs/GaAlAs solar cells using 
continuous LPE growth, 15:16307 (RA;IL) 

Application of artificial intelligence control to the vapor-liquid- 
solid silicon carbide whisker process, 15:17089 (R;US) 

CRYSTAL STRUCTURE 

See also MICROSTRUCTURE 

Advances in molecular modeling: Oriented orbitals, and a tech- 
nique for improving data quality*, 15:17060 (D;US) 

Characterization of nanocrystalline zirconia powders by electron 
optical techniques, 15:17099 (R;AU) 

Structure maps in the search for new intermetallics, 15:17015 
(R;US) 

CRYSTALLINE ROCKS 
See IGNEOUS ROCKS 
CRYSTALS 
See also LIQUID CRYSTALS 
MONOCRYSTALS 
POLYCRYSTALS 

Parametric radiation as coherent polarization bremsstrahlung 
from a fast charged particle in crystals, 15:18864 (RA;SU;In 
Russian) 

Summaries of reports of 19. All-union conference on physics of 
charged particles interaction with crystals, 15:18758 (R;SU;In 
Russian) 

CT SCANNING 

See CAT SCANNING 
CULTURES (CELLS) 

See CELL CULTURES 
CUMULATIVE EFFECT 

See PARTICLE PRODUCTION 
CUPRATES 

Antiferromagnetic resonance in Lap,CuO(4+y), 15:17068 (R;US) 

Computer-controlled ion beam sputter-deposition of supercon- 
ducting oxide films. Technical report, 1 July 1988-30 June 
1989, 15:17700 (R;US) 

Critical current densities for the high-temperature ceramic su- 
perconductors YBazCu3;07 and BizSr2CazCu30(10 + delta), 
15:17069 (R;US) 

Growth and properties of Mo_,Ce,CuO,4,, single crystals, 
15:17086 (R;XA) 

Substitutions of 3-d transition metal ions for copper in 
BioSrpCa(n-1)Cu(n)O(2n+4), 15:17070 (R;US) 

CURIUM 244 

Distribution of 18’Cs, °°Sr, 258Pu, 23®Pu, 247Am and 244Cm in 

Pond B, Savannah River Site, 15:16151 (R;US) 
CURIUM 245 TARGET 

Mass and kinetic energy distributions of *“5Cm(ny,,f) fission 

fragments, 15:18595 (RA;DE) 
CURIUM 248 
Studies of cold fragmentation and far out asymmetric mass divi- 
sion of *4®Cm spontaneous fission, 15:18596 (RA;DE) 
CURIUM ISOTOPES 
See also CURIUM 244 
CURIUM 248 

Measurements of the neutron-induced fission cross section of 
242Cm and °3®Pu by lead slowing down time spectrometer, 
15:18272 (D;US) 

CURRENTS 
See also ELECTRIC CURRENTS 
WATER CURRENTS 
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The immunity of a power transmission network to harmonic cur- 
rents and the propagation of harmonics, 15:16691 (R;Fl;in 
Finnish) 

CURRENTS (ELECTRIC) 

See ELECTRIC CURRENTS 
CURRENTS (WATER) 

See WATER CURRENTS 
CYANIDES 

See also HYDROCYANIC ACID 

Cyanide toxicity and exposure risk. January 1970-November 
1989 (Citations from the NTIS data base). Report for January 
1970-November 1989, 15:18087 (R;US) 

CYANOBACTERIA 
Analysis of cyanobacterial photosystem 2 genes by cloning and 
mutagenesis: Progress report, 15:16308 (R;US) 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLIC STEAM INJECTION PROCESS 
See FLUID INJECTION PROCESSES 
CYCLOALKANES 

Electrocatalytic reduction of nitrate in sodium hydroxide solution 
in the presence of low-valent cobalt-cyclam species, 
15:16276 (J;US) 

CYCLONE COMBUSTORS 
Ash separation from hot combustion products, 15:17680 (RA;IL) 
CYCLOPENTADIENE 

Cyclopentadienylvanadium carbonyl! derivatives as precursors 
to vanadium caride, 15:17396 (J;US) 

Highly condensed titanoxanes: Synthesis of closo-(Cp*Ti)4O¢ 
and its transformation to bicyclo-(Cp*Ti)4O5Clo with TiCl, as 
an oxide acceptor reagent, 15:17395 (J;US) 

CYLINDERS 

UF, cylinder overpack phenolic foam drop testing, 15:17632 

(RA;US) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 


D 


D MESONS 
See also D NEUTRAL MESONS 
D PLUS MESONS 
Characteristics of charm particles produced by 800-GeV P-P 
collisions, 15:18303 (D;US) 
Charm results from photoproduction 
15:18344 (RA;US) 
Inclusive charged D meson production cross section measure- 
ment in 800 GeV p-emulsion interactions, 15:18284 (D;US) 
Lattice study of D — Kz, 15:18415 (R;US) 
Long range QCD effects in nonleptonic weak decays, 15:18443 
(BA;US) 
Production an decay of the Ds and Ds* mesons in e*e~ annihi- 
lation, 15:18298 (D;CA) 
Production and ¢, correlations of D mesons in 800 GeV/c pp in- 
teractions, 15:18310 (D;US) 
Production and decay of D and D* mesons, 15:18296 (D;CA) 
Recent results for Mark Ill, 15:18345 (RA;US) 
Resonant substructure in K~ a*+x*+2— and K° x*x*a- decays 
of charmed D mesons, 15:18368 (BA;US) 
D NEUTRAL MESONS 
Adynamical mechanism for the hairpin diagram, 15:18421 (R;XA) 
Neutron production of charm particles in fermilab E-400, 
15:18346 (RA;US) 
Results on hadronic decays of D and Ds mesons from Mark Ill, 
15:18378 (BA;US) 
Review of charm decay results, 15:18364 (BA;US) 
D PLUS MESONS 
Recent results on D,* decays from E691, 15:18369 (BA;US) 
Review of charm decay results, 15:18364 (BA;US) 
D PLUS RESONANCES 
See DMESONS 
D RESONANCES 
See CHARMED MESONS 


experiment E-691, 


DATA PROCESSING 
Frequency Analysis 


D S MESONS 

NA14’ results on Dg decays, 15:18370 (BA:;US) 

Results on hadronic decays of D and Ds mesons from Mark Ill, 
15:18378 (BA;US) 

Review of charm decay results, 15:18364 (BA;US) 

Symmetry, topology and helicity in D, — wx and D; — px de- 
cays, 15:18444 (BA;US) 

D ZERO RESONANCES 

See D NEUTRAL MESONS 

D* PLUS RESONANCES 
See BARYONS 
D* ZERO RESONANCES 
See BARYONS 
D*RESONANCES 
See BARYONS 
D-1865 RESONANCES 
See DMESONS 
DAIRY INDUSTRY 

Ice storage - execution and application, 15:16704 (RA;IL) 

Membrane processes in the rationalization of agro-food and 
leather industry; energetic and ecological aspects, 15:16938 
(RA;IL) 

DAMS 

Dam safety program: State-of-the-art review of dam monitoring 
systems, 15:16277 (R;CA) 

Tennessee Valley Authority environmental assessment: Nicka- 
jack Project: Modification to safely pass the probable 
maximum flood, 15:16287 (R;US) 

DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION 

Integrated optics at Lawrence Livermore National Laboratory, 
15:17821 (R:US) 

DATA ACQUISITION SYSTEMS 

A scalable parallel open architecture data acquisition system for 
low to high rate experiments, test beams and all SSC [Super- 
conducting Super Collider] detectors, 15:17757 (R:US) 

Microprocessor-based data acquisition systems for Hera experi- 
ments, 15:17804 (R;GB) 

DATA ANALYSIS 

Advanced statistics for tokamak transport colinearity and toka- 
mak to tokamak variation, 15:19020 (RA:US} 

interpretable projection pursuit, 15:19148 (R:US) 

Pra-based data analysis tor use in computerized decision aids, 
15:19152 (BA;US) 

DATA BASE MANAGEMENT 

A transaction flow approach to a computer operating environ- 
ment security evaluation, 15:19138 (R;US) 

Compendium of federal and state radioactive materials trans- 
portation laws and regulations: Transportation Legislative 
Database (TLDB), 15:16191 (R;US) 

DATA COMPILATION 
Transmittance measurements of covering materials in the visi- 
ble and infrared range, 15:16915 (RA;IL) 
DATA PROCESSING 
See also DISTRIBUTED DATA PROCESSING 
SPECTRA UNFOLDING 
TASK SCHEDULING 
Algorithms 

Fourth year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16595 (RA;XA) 

Sodium boiling noise detection benchmark. Theoretical back- 
ground and methods used, 15:16589 (RA;XA) 

Automation 

Study of verification, validation, and testing in the automated 
data processing system at the Department of Veterans Af- 
fairs, 15:19154 (R;US) 

Frequency Analysis 

IWGFR benchmark test on signal processing for boiling noise 
detection, stage 2: Analysis of data from BOR-60, 15:16593 
(RA;XA) 

Result of the sodium boiling detection benchmark test using 
BOR-60 reactor noise data, 15:16592 (RA;XA) 
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DATA PROCESSING 
Frequency Analysis 


Signal processing for boiling noise detection, 15:16576 (RA;XA) 
Third year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16590 (RA;XA) 
Sensitivity 

Final analysis of benchmark data sets, 15:16594 (RA;XA) 

Sodium boiling noise detection benchmark. Theoretical back- 
ground and methods used, 15:16589 (RA;XA) 

Third year supplementary progress report on the co-ordinated 
research programme on signal processing techniques for 
sodium boiling noise detection, 15:16591 (RA;XA) 

Time Dependence 

Final analysis of benchmark data sets, 15:16594 (RA;XA) 

Fourth year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16595 (RA;XA) 

IAEA/IWGFR benchmark tests on sodium boiling noise detection. 
Part 2: Decision making and BOR-60 data, 15:16586 (RA;XA) 

IWGFR benchmark test on signal processing for boiling noise 
detection, stage 2: Analysis of data from BOR-60, 15:16593 
(RA;XA) 

IWGFR benchmark test on sodium boiling noise detection, 
staue 3: Confidence level analyses using BOR-60 data, 
15:16588 (RA;XA) 

Interim report on the result of the sodium boiling detection bench- 
mark test using BOR-60 reactor noise data, 15:16585 (RA;XA) 

Result of the sodium boiling detection benchmark test using 
BOR-60 reactor noise data, 15:16592 (RA;XA) 

Second year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16584 (RA;XA) 

Signal processing for boiling noise detection, 15:16576 (RA;XA) 

Signal processing techniques for sodium boiling noise detection, 
15:16583 (RA;XA) 

Third year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16590 (RA;XA) 

DATING 

See AGE ESTIMATION 
DC TO AC INVERTERS 

See INVERTERS 
DDT 

North Alabama water quality assessment: Volume 14, Concen- 
trations of PCBs and DDTr in catfish from upper Pickwick 
Reservoir and PCBs from Wilson Reservoir, 15:18029 (R;US) 

DE SITTER GROUP 
Quantum fields of nonzero spin in De Sitter spacetime, 
15:18923 (D;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
DECARBURIZATION 

Control of the AOD-process by waste gas analysis: The final re- 

port, 15:16950 (R;Fi;in Finnish) 
DECAY 

See also SPONTANEOUS FISSION 

An experimental study of the rare Kt meson decay K* — pi* 
e*e—, 15:18269 (D;US) 

DECHANNELING 
See CHANNELING 
DECISION TREE ANALYSIS 

An economic analysis under uncertainty of a project for manu- 

facturing synthetic oil from oil shale in Israel, 15:16042 (RA;IL) 
DEEP INELASTIC SCATTERING 

Nuclear effects in deep inelastic scattering, 15:18670 (RA;SU;In 

Russian) 
DEFECTS 
Personnel neutron dosimetry using electrochemically etched 
CR-39 foils: Revision 1, 15:18720 (R;US) 
DEFENSE 
See NATIONAL DEFENSE 
DEGASSING 

Laser induced release of gases from first wall coatings for fusion 

applications, 15:19012 (R;CA) 
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DEGRADATION (NUCLEAR) 
See DECAY 
DEHUMIDIFICATION 
Potential energy saving in greenhouses by replacing night venti- 
lation with vapour absorption, 15:16911 (RA;IL) 
Rose greenhouse air drying by hygroscopic solution, 15:16858 
(RA;IL;In Hebrew) 
DEHYDRATION 
Determination of dehydration temperatures of a secondary vug- 
filling mineral (smectite clay) using a differential thermal 
analysis at various pressures, 15:16125 (R;US) 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DELTA BARYONS 
Search for Delta-Delta component in deuteron, 15:18428 (R;JP) 
DELTA RESONANCES (MESON) 
See MESONS 
DELTA-2850 RESONANCES 
See DELTA BARYONS 
DEMONSTRATION PLANTS 
Autonomous wind-diesel systems for remote applications, 
15:16457 (RA;IL) 
The Israeli wind energy program, 15:16456 (RA;IL) 
DEMONSTRATION PROGRAMS 
Summary of the 12 test projects 'Decentralized Power Genera- 
tion'within the framework of the Dutch National Development 
Program WindEnergy (NOW-2), 15:16434 (R;NL;in Dutch) 
DENITRIFICATION 
Mathematical modeling of sulfur reduction in boilers containing 
limestone-based sorbent inert materials, 15:15889 (RA;DK;in 
Swedish) 
Selective non-catalytic reduction of NO using NH3: From the 
laboratory to full-scale utilization, 15:15899 (RA;DK;In Danish) 
DENMARK 
Coal and environment in northern Europe, 15:15901 (RA;IL) 
Combined heat and power (CHP) in Denmark, 15:16762 (RA;IL) 
Heat pump for chilling and ice mode of operation, 15:16940 
(RA;IL) 
Wind energy development in Denmark, 15:16455 (RA;IL) 
DENSITY (CHARGE) 
See CHARGE DENSITY 
DENSITY (PLASMA) 
See PLASMA DENSITY 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPLETED URANIUM 
Barrier shots-l; gauge results (1D), 15:17676 (R;US) 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPLETION (NUCLEAR FUELS) 
See BURNUP 
DEPOSITION 
See also SURFACE COATING 
Recent investigations in air sampling, 15:17912 (R;US) 
Status of subregional and mesoscale models: Volume 1, Air 
quality models: Final report, 15:17879 (R;US) 
DEPOSITS 
Deposition of Beulah ash in a drop-tube furnace under slagging 
conditions, 15:15881 (J;US) 
DESALINATION 
Covered solar ponds, 15:16386 (RA;IL) 
DESALINATION PLANTS 
Development of a photovoltaic powered reverse osmosis water 
desalination system: Final report, 15:16364 (R;CA) 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESERTS 
Influence of photoperiod on growth for three desert CAM 
species, 15:17978 (J;US) 
Target area operating conditions: Saharan dust plumes as an 
analogue for nuclear dust clouds. Technical report, 29 
September 1987-10 June 1988, 15:17845 (R;US) 





DESICCANTS 

Rose greenhouse air drying by hygroscopic solution, 15:16858 

(RA;IL;In Hebrew) 
DESIGN 
Optimization of tilting pad journal bearings including turbulence 
and thermal effects, 15:16972 (J;IL) 
The Sivan inflated-rotor wind-turbine, 15:16450 (RA;IL) 
DESIGN BASIS ACCIDENTS 

Chernoby! - a Canadian technical perspective, 15:16565 (R;CA) 
DESOXYRIBONUCLEIC ACID 

See DNA 
DESULFURIZATION 

Decomposition of calcium sulphate at reducing conditions in an 
atmospheric fluidised bed boiler, 15:15891 (RA;DK) 

Mathematical modeling of sulfur reduction in boilers containing 
limestone-based sorbent inert materials, 15:15889 (RA;DK;In 
Swedish) 

Process design for high-sulfur fuels utilization, 15:16035 (RA;IL) 

Reduction of nitrogen oxides during combustion in a fluidized- 
bed, 15:15893 (RA;DK;In Swedish) 

DETECTION (NUCLEAR EXPLOSIONS) 

See NUCLEAR EXPLOSION DETECTION 
DETECTORS (RADIATION) 

See RADIATION DETECTORS 
DEUTERIDES 

Bulk modulus of titanium hydride and scandium deuteride: Ex- 
periment and theory, 15:17119 (J;DE) 

DEUTERIUM 

Aclassical path approach to reactive scattering, 15:18246 (RA;IL) 

A high neutron output dense plasma focus, 15:19051 (BA;US) 

C-H oxidative addition and reductive elimination reactions in a 
dinuclear iridium complex, 15:17422 (J;US) 

Fossil hydrothermal systems in granites of the southern Black 
Forest, 15:17184 (RA;DD;in German) 

Hydrogen atom tunneling in the thermal tautomerism of por- 
phine imbedded in a n-hexane matrix, 15:17421 (J;US) 

Isotopic and hydrologic methods applied to day falls in the area 
of the large-scale open cut at Espenhain (GDR), 15:17945 
(RA;DD;In German) 

Preliminary experimental study on cold fusion using deuterium 
gas and deuterium plasma in the presence of palladium, 
15:19084 (J;US) 

Relaxation of ®Kr, 191Xe, 2D nuclii and dynamics of particles in 
rare gas solutions (Rare gases: Kr, Xe.), 15:17327 (RA;SU;In 
Russian) 

Results of isotopic investigations of thermal waters from the 
Baikal rift zone, 15:17944 (RA;DD;In German) 

Thermochemical kinetic analysis of tunneling and the incorpora- 
tion of tunneling contributions in thermochemical kinetics, 
15:17384 (J;US) 

DEUTERIUM COMPOUNDS 

See also DEUTERIDES 

Formation of H and D atoms in the pyrolysis of toluene-d; and 
toluene-a,a,a-dg, 15:17482 (J;US) 

Hydrogen-atom abstraction from methanol by OH, 15:17446 
(J;US) 

Rate constants for the reactions t-C4Hp + DX — i-C4HgD + X (X 
= Br, |), 295 < T(K) < 384: Heat of formation of the tert-buty/ 
radical, 15:17379 (J;US) 

Reactivity of pyridine on Mo(110): C-H and C-N bond activation, 
15:17393 (J;US) 

Study of the high-temperature pyrolysis of propene by determi- 
nation of H and D atoms formed from partially deuterated 
propenes heated behind shock waves, 15:17483 (J;US) 

DEUTERIUM OXIDES 

See HEAVY WATER 

DEUTERIUM TARGET 

Electrodisintegration of vector-polarized deuterons, ?H- 
vector(e,e’p)n and dibaryon resonances, 15:18678 (RA;SU;In 
Russian) 

Electromagnetic structure of few-body systems, 15:18540 
(RA;SU) 

Electron scattering and meson-exchange currents, 15:18676 
(RA;SU) 
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Few-body systems at intermediate energies, 15:18541 (RA;SU) 

Nuclear effects in deep inelastic scattering, 15:18669 (RA;SU;in 
Russian) 
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reactions at low energy, 15:19085 (J;US) 

Phenomenological analysis of meson-exchange current mani- 
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15:18677 (RA;SU;In Russian) 

Physics with polarization degrees of freedom at the new elec- 
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Quark cluster model-comparisons with recent data, 15:18673 
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Thermally stable operation of engineering test reactor toka- 

maks, 15:19081 (J;US) 
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Analysis of spectrum of total transverse energy in (p,d,alpha,c)+c 

interactions at 4.2 GeV/c, 15:18521 (RA;SU;in Russian) 
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DEUTERONS 
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tion at 7 MeV, 15:18544 (D;US) 
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(RA; IL) 

Administrative dimensions of energy management in developing 
nations, 15:16778 (RA;IL) 

Biotechnological strategies for developing countries. The pro- 
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Covered solar ponds, 15:16386 (RA;IL) 

Low temperature applications of solar energy for agriculture, 
15:16400 (RA;IL) 

Overview of the U.S. experience with photovoltaics in develop- 
ing countries, 15:16388 (RA;IL) 
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in developing countries, 15:16401 (RA;IL) 
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Renewable energy projects: financing issues and options for 
developing countries, 15:16726 (RA;IL) 
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(R;US) 

Solar-pond power. Applicability, economics, and specific exam- 
ples, 15:16379 (RA;IL) 

The coming of age of wind energy, 15:16428 (RA;IL) 

United Nations programmes for the establishment of small-scale 
hydropower projects in developing countries, 15:16285 (RA;IL) 
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Water protection through dry cooling and condensation: Report 
2.2.4, 15:16746 (RA;CA) 
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See EQUIPMENT 
DEVONIAN SHALES 
See BLACK SHALES 
DEW POINT 

Development of a high temperature dew-point measuring appa- 
ratus based on differential heat flow measurements, 15:17816 
(BA;US) 
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Carrier mobilities and lifetimes in PECVD and natural diamond 
photoconductors, 15:17158 (BA;US) 
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ence, 15:17824 (R;US) 

Diamond growth in a microwave plasma, 15:17157 (BA;US) 

Diamonds in the chemical products of detonation, 15:17169 
(J;US) 
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Measurement of parametric X radiation polarization, 15:18823 
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15:17159 (BA;US) 

Peculiarities of the emission spectra of relativistic electrons axi- 
ally channeling in various crystals: Experiment, 15:18824 
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See LIMITERS 
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Contamination of river organisms grown in retained and nonre- 
tained reactor effluent, 15:16176 (R;US) 

Lipids and fatty acids of diatom, Chaetoceros moelleri var sub- 
salsum and the control of their production by environmental 
factors, 15:16250 (BA;US) 

DIBARYON RESONANCES 

See DIBARYONS 

DIBARYONS 

Electrodisintegration of 


vector-polarized deuterons, *H- 
vector(e,e’p)n and dibaryon resonances, 15:18678 (RA;SU;In 
Russian) 

DIBENZOPYRROLES 
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DIBORANE 

See BORANES 
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Luminescence study of complexation of europium and dicar- 
boxylic acids, 15:17413 (J;US) 
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See DDT 
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See METHYLENE CHLORIDE 
DICHROMATES 
Recommended limit on addition of dichromate to the Columbia 
River, 15:17989 (R;US) 
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See MAGNOLIOPSIDA 
DIELECTRIC MATERIALS 
Application of amplitude-dependent internal friction technique 
for studying radiation changes in monocrystal dielectrics, 
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On feasibility of the effect of threshold repulsion of electrons mov- 
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On possible generation of ultramonochromatic short-wave 
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See DIELECTRIC MATERIALS 
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Autonomous wind-diesel systems for remote applications, 
15:16457 (RA;IL) 
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Internal combustion cogeneration systems. Summary, 15:16936 
(RA;IL) 

Long-term test of alarm instruments for diesel engine exhaust 
gases, 15:16982 (R;SE;In Swedish) 

Natural gas Detroit diesel 2-cycle engine Stewart and Steven- 
sorn/Gas Research Institute, 15:16994 (RA;CA) 

Overview and progress update of natural gas L-10 engine de- 
velopment, 15:16995 (RA;CA) 
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Biofuels and Municipal Waste Research Program of the U.S. 
Department of Energy, 15:16245 (BA;US) 

Investigation of the low temperature performance of trucks oper- 
ating on low cetane diesel fuel: Phase 2, 15:17678 (R;CA) 
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A constructive lemma for the deficiency index problem, 
15:19119 (RA;US) 

Analysis of the asymptotic behavior of the linearized stagnation 
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On the order of magnitude of Titchmarsh-Weyl functions, 
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Production of diffraction gratings using holographic interferome- 
try, 15:18239 (R;XA) 
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An opposed jet quasi-monodisperse spray diffusion flame, 
15:17681 (RA;IL) 
Arbitrary-grid, cells-mixing stochastic model for 
dimensional diffusion: |. Theory, 15:17472 (RA;IL) 
Defects in metallic glasses, 15:17062 (J;IL) 
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See ORGANIC PHOSPHORUS COMPOUNDS 
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An infinite component wave equation which exhibits spin-orbit 
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Form factors of composite quantum systems in the 
On (4,2)xOp(4,2) dynamical group formalism, 15:18887 (R;XA) 
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Tennessee Valley Authority environmental assessment: Nicka- 
jack Project: Modification to safely pass the probable 
maximum flood, 15:16287 (R;US) 
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DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISINTEGRATION (FISSION) 
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DISPERSIONS 
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Comparison of surface meteorological data representativeness 
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See HEATING OILS 
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A case study of integrated urban energy planning, 15:16722 
(RA;IL) 
Combined heat and power (CHP) in Denmark, 15:16762 (RA;IL) 
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The binding mode of chromomycin Az to DNA, 15:18748 (RA;IL) 

DNA REPAIR 

The investigation of SOS-response of Escherichia coli after 
gamma-irradiation by means of SOS-chromotest, 15:18110 
(R;SU) 
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15:16190 (R;CA) 
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Description of the global petroleum supply and demand outlook 
of the 1988 GRI (Gas Research Institute) baseline projection 
of US energy supply and demand, 15:15981 (R;US) 

Experience at the Klil photovoltaic village in Galilee, 15:16360 
(RA;IL) 

DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOPED MATERIALS 
Chemically prepared PZT films doped with niobium, 15:17097 
(R;US) 
DORMITORIES 
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DOSE EQUIVALENTS 

Environmental monitoring at Mound: 1988 report, 15:16177 

(R;US) 
DOSEMETERS 

A personal radio-frequency dosimeter with cumulative-dose 
recording capabilities, 15:17801 (R;US) 

Correction factors for clinical dosemeters used in large field 
dosimetry, 15:18719 (R;BR;in Portuguese) 

Fabricate, calibrate, and test a dosimeter for integration into the 
CRRES (Combined Release and Radiation Effects Satellite) 
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Beta considerations in internal dose estimation using a Monte 
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Dosimetric research at CRNL, 15:18709 (RA;CA) 

GENMOD - A program for internal dosimetry calculations, 
15:18711 (R;CA) 

Progress report - Health Sciences Division - 1985 July 01 - 
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Progress report Health Sciences Division - 1984 January 1 to 
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Energy efficiency measures in an urban renewal programme in 
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DOUBLE SHELL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
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DOUGLAS POINT ONTARIO REACTOR 

The extension of the storage with surveillance period for 
CANDU reactors with particular reference to the Douglas 
Point reactor, 15:16648 (R;CA) 

DOUGLAS POINT POWER STATION 

See DOUGLAS POINT ONTARIO REACTOR 
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Effects of a contaminated dredged material on laboratory popu- 
lations of the tubicolous amphipod Ampelisca abdita, 
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Environmental baseline and evaluation of the St. Mary's River 
dredging: Great Lakes-St. Lawrence seaway navigation sea- 
son extension program. Final report, 15:17984 (R;US) 
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See ION DRIFT 
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A drift chamber telescope for high-Z particles, 15:18162 (R;US) 
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The core disking phenomenon and its relation to in situ stress at 
Hanford, 15:16140 (R;US) 

Thermal/mechanical properties of Pomona member basalt - 
area 3 and summary, 15:16124 (R;US) 

DRILL HOLES 
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DRILL SHIPS 
See OFFSHORE PLATFORMS 
SHIPS 
DRILLING 
See also OFFSHORE DRILLING 
WELL DRILLING 

Technical services to assist in developing a large diameter blind 
shaft boring test plan: Task 4 report, Field test development 
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DRILLING PLATFORMS 
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DRINKING WATER 

Heavy metals in drinking water: Standards, sources, and 
effects. January 1977-December 1989 (Citations from the Se- 
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January 1977-December 1989, 15:18026 (R;US) 

Mutagenic and carcinogenic organic substances found in drink- 
ing water. February 1975-December 1989 (Citations from the 
NTIS data base). Report for February 1975-December 1989, 
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homogeneous elasticity of a prescission nucleus - scission 
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DROPLETS 
An opposed jet quasi-monodisperse spray diffusion flame, 
15:17681 (RA;IL) 
DRUGS 
See also CARDIOVASCULAR AGENTS 
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RADIOPHARMACEUTICALS 
NMR relaxation investigations of drugs bound to macro- 
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DRY DEPOSITION 
See DEPOSITION 
DRY STORAGE 

Allowable spent LWR fuel storage temperatures in inert gases, 
nitrogen, and air, 15:16120 (R;US) 

Selected concrete spent fuel storage cask concepts and the 
oa Cooperative Cask Testing Program, 15:16122 
(R;US) 

DRY-TYPE COOLING TOWERS 

See COOLING TOWERS 

DRYERS 
See also SOLAR DRYERS 
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A new contamination-resistant hygrometer for industrial dryers, 
15:16957 (BA;US) 

Development of a high temperature dew-point measuring appa- 
ratus based on differential heat flow measurements, 15:17816 
(BA;US) 

DRYING 

Efficiency of a combined solar air collector-heat pump, 15:16394 
(RA;IL) 

Low temperature applications of solar energy for agriculture, 
15:16400 (RA;IL) 

DTO 
See DEUTERIUM COMPOUNDS 
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sorn/Gas Research Institute, 15:16994 (RA;CA) 

Performance and emission characteristics of a dual fuel caterpil- 
lar 3406 engine, 15:16997 (RA;CA) 
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Acquisition and management of energy data, 15:16963 (R;DK;In 
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function, 15:18123 (R;US) 
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Lessons drawn from safety related incidents in nuclear power 
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15:16549 (RA;CS;In Czech) 
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plants, 15:16550 (RA;CS;in Czech) 
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Dose-eftect relationship of asbestos dust. Technical report (Fi- 
nal), 15:18127 (R;US) 

Indoor climate, electric space heating and residential health, 
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Target area operating conditions: Saharan dust plumes as an 
analogue for nuclear dust clouds. Technical report, 29 
September 1987-10 June 1988, 15:17845 (R;US) 
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See NUCLEAR MATERIALS MANAGEMENT 
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DYNAMIC LOADS 

See also WIND LOADS 

Accuracy of some domain-by-domain algorithms for parallel pro- 
cessing of transient structural dynamics, 15:19106 (R;US) 
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See NUCLEAR MATERIALS MANAGEMENT 
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DYNAMICAL BOSON-FERMION SYMMETRY 
See BOSON-FERMION SYMMETRY 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 165 

The development of dysprosium-165 hydroxide macroaggre- 

gates for radiation synovectomy, 15:18057 (R;AU) 
DYSPROSIUM COMPLEXES 

Interparticle interactions in binary solvents. Stereochemical as- 

pects of complexing, 15:17331 (RA;SU;In Russian) 
DYSPROSIUM HYDROXIDES 

The development of dysprosium-165 hydroxide macroaggre- 

gates for radiation synovectomy, 15:18057 (R;AU) 
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The methods and codes of calculations of cross-sections of di- 
rect and statistic processes in inclusive heavy ion reactions, 
15:18546 (R;SU;In Russian) 

EARTH ATMOSPHERE 
See also IONOSPHERE 
MESOSPHERE 
STRATOSPHERE 

Atmospheric thermal blooming and beam clearing by aerosol 
vaporization, 15:17859 (R;US) 

Chamber experiment for simulating the artificial ionization layers 
produced in the atmosphere by two intersecting microwave 
beams, 15:18987 (BA;US) 

Measuring biosphere-atmosphere exchanges of biologically re- 
lated gases with micrometeorological methods, 15:17921 
(J;US) 

Minisodars: Applications and potential, 15:17870 (R;US) 

Trends of carbon isotopes in atmospheric CO2 observed in Cen- 
tral Europe, 15:17882 (RA;DD) 

Tritium in the atmosphere - sources and distribution, 15:17883 
(RA;DD) 

Two-dimensional intercomparison of stratospheric models, 
15:17893 (R;US) 

EARTH CRUST 

See also CONTINENTAL CRUST 

Isotopic and geochemical contributions to the picture of the 
earth mantle and earth crust, 15:18156 (RA;DD;in German) 


EARTH MANTLE 
Isotopic and geochemical contributions to the picture of the 
earth mantle and earth crust, 15:18156 (RA;DD;in German) 


EARTHING 
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EARTHQUAKES 
A comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems: Summary of 
research, 1988-1989, 15:18139 (R;US) 
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The Integral Fast Reactor, 15:16572 (R;US) 
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See ECOSYSTEMS 


ECOLOGICAL CONCENTRATION 
Application of INAA in biomonitoring: the effect of precipitations 
on contents of elements in trophic chains of imission and non- 
imission areas, 15:17210 (RA;CS;In Czech) 
ECOLOGY 
Energy, ethics & common sense, 15:16724 (RA;IL) 
ECONOMIC ANALYSIS 
An economic analysis under uncertainty of a project for manu- 
facturing synthetic oil from oil shale in Israel, 15:16042 (RA;IL) 
ECONOMIC DEVELOPMENT 
Exhaustible resources and economic growth: the case of ura- 
nium mining in Saskatchewan, 15:16058 (R;CA) 
The second international congress and exhibition of energy: En- 
ergy 88 - Abstracts, 15:16609 (R;IL) 
ECONOMICS 
See also ECONOMIC ANALYSIS 
Demonstration unit to combust oil shale as intermediate step to- 
wards power generation, 15:16034 (RA;IL) 
Energy and balance of payments, 15:16723 (RA;IL) 
Energy, ethics & common sense, 15:16724 (RA;IL) 
Long term wind energy production variations and its sensitivity 
to the generator type, 15:16431 (RA;IL) 
The Ministry of agriculture: trends in agricultural research. 
Workshop conclusions., 15:16942 (RA;IL;In Hebrew) 
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Why does the observed energy efficiency change? The South 
African experience, 1950-1965, 15:16771 (RA;IL) 
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Compilation of 1988 annual reports of the Navy ELF (extremely 
low frequency) Communications System Ecological Monitor- 
ing Program. Volume 3. Annual progress report No. 7, 
January-December 1988, 15:18132 (R;US) 
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Compilation of 1988 annual reports of the Navy ELF (extremely 
low frequency) Communications System Ecological- 
Monitoring Program. Volume 1. Annual progress report No. 7, 
January-December 1988, 15:18130 (R;US) 

Compilation of 1988 annual reports of the Navy ELF (extremely 
low frequency) Communications System Ecological Monitor- 
ing Program. Volume 2. Annual progress report No. 7, 
January-December 1988, 15:18131 (R;US) 

Distribution of 57Cs, Sr, 238Pu, 239Pu, 241Am and 2Cm in 
Pond B, Savannah River Site, 15:16151 (R;US) 
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EDF-5 REACTOR 

See BUGEY-1 REACTOR 
EDUCATION 

Characterization science: Academic and industrial perspectives, 
15:17269 (BA;US) 

EDUCATIONAL FACILITIES 

See also SCHOOL BUILDINGS 

To develop new energy technology at the universities, 15:16751 
(R;SE;In Swedish) 

EFFLUENTS (CHEMICAL) 

See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 

See GASEOUS WASTES 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EFFLUENTS (THERMAL) 

See THERMAL EFFLUENTS 
EFFUSION 

See DIFFUSION 
EHF RADIATION 

See MICROWAVE RADIATION 
EIGENVALUES 

Asymptotics of an eigenvalue problem involving an interior sin- 

gularity, 15:19112 (RA;US) 

EINSTEIN FIELD EQUATIONS 

String dynamics in curved space-time revisited, 15:18491 (R;XA) 
EINSTEIN-DE SITTER MODEL 

See COSMOLOGICAL MODELS 
EKA-HAFNIUM 

See ELEMENT 104 
EKA-TANTALUM 

See ELEMENT 105 
ELASTOMERS 

See also RUBBERS 

Mineral fillers in plastics and elastomers. June 1987-November 
1989 (Citations from the Rubber and Plastics Research Asso- 
ciation data base). Report for June 1987-November 1989, 
15:17149 (R;US) 
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Multiple cause of death mortality patterns among Californians, 

15:18086 (R;US) 
ELECTRIC BATTERIES 

See also LEAD-ACID BATTERIES 

Advanced battery development, 15:16712 (R;US) 

Advanced power sources for electric vehicles and stationary en- 
ergy storage systems, 15:16714 (BA;US) 

Draft standard for photovoltaic storage batteries: Final report, 
15:16711 (R;CA) 

High-energy-density batteries. January 1975-November 1989 
(Citations from the INSPEC: Information Services for the 
Physics and Engineering Communities data base). Report for 
January 1975-November 1989, 15:16709 (R;US) 

Long-endurance underwater power system. Quarterly report, 
July-September 1989, 15:16824 (R;US) 

ELECTRIC CABLES 

Electrical coordination guide, 15:16697 (R;CA) 
ELECTRIC CONDENSERS 

See CAPACITORS 
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ELECTRIC CONDUCTORS 


ELECTRIC CONDUCTORS 
Strain, stress and lifetime of uniform stranded conductors, 
15:16690 (R;Fl) 
ELECTRIC CURRENTS 
The development of electron avalanches in_ relaxation 
processes: An approximate evolution equation in the non- 
hydrodynamic regime, 15:18871 (RA;JP) 
ELECTRIC DIPOLE MOMENTS 
The neutron electric dipole moment, 15:18687 (R;AU) 
ELECTRIC DISCHARGES 
Single-residency sintering and consolidation of powder-metal al- 
loys, intermetallics, and composites by pulsed homopolar 
generator discharge, 15:17008 (R;US) 
ELECTRIC FIELDS 
See also COULOMB FIELD 
A personal radio-frequency dosimeter with cumulative-dose 
recording capabilities, 15:17801 (R;US) 
ELECTRIC FURNACES 
Process metallurgy research at Ontario Hydro, 15:16943 (RA;CA) 


ELECTRIC GENERATORS 
See also HOMOPOLAR GENERATORS 
INDUCTION GENERATORS 
ROTATING GENERATORS 
Life-time of turbogenerators and possibilities of its extension, 
15:16483 (R;Fl;in Finnish) 
Synchronous generator with current-controlled frequency con- 
verter, 15:16471 (R;SE;In Swedish) 
ELECTRIC GROUNDS 
Cambridge Preston TS [transmission station]: Grounding sys- 
tem studies, 15:16692 (R;CA) 
Fergus TS [transmission station]: Power frequency grounding 
studies, 15:16699 (R;CA) 
ELECTRIC HEATING 
Sale of energy from solar sources for partial substitution of fossil 
fuel or electric power in hot water supply installations, 
15:16299 (RA;IL) 
ELECTRIC MOTORS 
Composite ceramic superconducting wires for electric-motor ap- 
plications. Quarterly report No. 5, 1 July-30 September 1989, 
15:17699 (R;US) 
Evaluation of REM Technologies Hi Drive™ motor as a Wor- 
thington compressor prime mover, 15:17709 (R;US) 
ELECTRIC POTENTIAL 
The immunity of a power transmission network to harmonic cur- 
rents and the propagation of harmonics, 15:16691 (R;Fl;in 
Finnish) 
ELECTRIC POWER 
A financial model for large scale solar power systems, 15:16298 
(RA;IL) 
A system planning approach for long run marginal electricity 
costs calculation, 15:16794 (RA;IL) 
ENTEC 87. First Israeli conference on technologies in energy, 
15:16753 (R;IL;lIn Hebrew and English) 
Electricity production development program to the year 2000 in 
Israel, 15:16793 (RA;IL;In Hebrew) 
Impact of load management policy on load curves, 15:16795 
(RA;IL) 
Internal combustion cogeneration systems. Summary, 15:16936 
(RA;IL) 
New Brunswick energy review 1988, 15:16797 (R;CA) 
Possibilities to save electricity in retail trade, 15:16881 (R;Fl;in 
Finnish) 
Research and policy initiatives to improve energy-use efficiency 
in the Northeast, 15:16763 (R;US) 
Update of energy supply and demand 1983-2005: A view point 
of the Canadian nuclear industry, 15:16570 (R;CA) 
ELECTRIC POWER INDUSTRY 
Electric energy conservation in Brazil, 15:16804 (RA;IL) 
ELECTRIC POWER SUBSTATIONS 
See POWER SUBSTATIONS 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
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ELECTRIC UTILITIES 

A critical review of the energy conservation program in Israel, 
15:16766 (RA;IL) 

A study of the impact of the environmental costs on electric 
power production and consumption in Thailand: Report 2.2.2, 
15:16789 (RA;CA) 

Electric power monthly, October 1989, 15:16790 (R;US) 

Emissions from energy sources in populated areas in Israel: al- 
ternative ways to combat them, 15:15988 (RA;IL) 

Encouraging _ electric-utility energy-efficiency and  load- 
management programs, 15:16700 (R;US) 

Environmental impact management: A determining factor of en- 
ergy futures in Southern Africa: Report 2.2.10, 15:16774 
(RA;CA) 

Insights from computer-aided wind farm management, 15:16453 
(RA;IL) 

Non-technical training manual: Energy Smart Design Assis- 
tance Program, 15:16701 (R;US) 

Process metallurgy research at Ontario Hydro, 15:16943 (RA;CA) 

Public attitudes toward B.C. Hydro, 15:16787 (R;CA) 

The Israeli wind energy program, 15:16456 (RA;IL) 

The coming of age of wind energy, 15:16428 (RA;IL) 

The market for fuel cell power plants within municipally owned 
utilities: Final report, 15:16825 (R;US) 

Utility opportunities for new generation, 15:16791 (R;US) 


ELECTRIC-POWERED VEHICLES 
Advanced battery development, 15:16712 (R;US) 
Advanced power sources for electric vehicles and stationary en- 
ergy storage systems, 15:16714 (BA;US) 
Electric vehicles in the 21st century, 15:16979 (BA;US) 
Prospects for electric vehicles, 15:16978 (RA;CA) 
Test and evaluation of Chrysler T115 electric vehicle: Fina! re- 
port, 15:16977 (R;CA) 
ELECTRICAL ENGINEERING 
Electrical coordination guide, 15:16697 (R;CA) 


ELECTRICAL INSULATION 
The theory of track formation in insulators due to densely ioniz- 
ing particles, 15:18725 (R;US) 
ELECTRICITY 
Monthly energy review, October 1989, 15:15923 (R;US) 


ELECTROCATALYSTS 
In situ photoacoustic spectroscopy of mixed oxide electrocata- 
lysts, 15:17437 (BA;US) 


ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 
Current distribution near an electrode edge as a primary distri- 
bution is approached, 15:16835 (J;US) 
The effect of Schmidt number on the Faradaic impedance of the 
dissolution of a copper rotating disk, 15:16831 (J;US) 


ELECTRODES 

Current distribution near an electrode edge as a primary distri- 
bution is approached, 15:16835 (J;US) 

Eftect of diffusion layer structure on the determination of corro- 
sion rates from DC transient measurements, 15:16834 (J;US) 

Fractal models for the AC response of rough electrode- 
electrolyte interfaces, 15:17433 (BA;US) 

Measurement of current distributions on heterogeneous elec- 
trodes, 15:17436 (BA;US) 

Organized molecular assemblies: Novel approaches for manip- 
ulating the electrochemical interface, 15:17426 (BA;US) 

Photothermal deflection spectroscopy: An in situ technique for the 
investigation of electrochemical interfaces, 15:17438 (BA;US) 

Singular perturbation analysis of the Faradaic impedance of 
copper dissolution accounting for the effects of finite rates of a 
homogeneous reaction, 15:16833 (J;US) 

Size selective monomolecular assemblies: Structure, character- 
ization, and interfacial reactivity, 15:17164 (BA;US) 

ELECTRODYNAMICS 
See also QUANTUM ELECTRODYNAMICS 


Electrodynamics in manifestly covariant relativistic quantum me- 
chanics, 15:18501 (RA;IL) 





Gauge quantum models of massive electrodynamics, massive 
Yang-Mills theory and massive superparticle N=1 in D=10, 
15:18486 (R;XA) 

ELECTROFISSION 

Evidence for different fission fragment mass asymmetries for 
specific nuclear excitations studied in (e,e’f) and (gamma,f) 
reactions, 15:18583 (RA;DE) 

Observation of fission decay from (JP!,K) = (2*,0) states in 2°8Pb 
with electrofission angular distribution, 15:18569 (RA;DE) 

ELECTROKINETICS 

See ELECTRODYNAMICS 
ELECTROLYTE TILES 

See MATRIX MATERIALS 
ELECTROLYTES 

Fractal models for the AC response of rough electrove- 
electrolyte interfaces, 15:17433 (BA;US) 

Photothermal deflection spectroscopy: An in situ technique for the 
investigation of electrochemical interfaces, 15:17438 (BA;US) 

ELECTROLYTIC CELLS 

Long-term testing and evaluation of cathode components in a 

commercial aluminum cell, 15:16902 (R;US) 
ELECTROMAGNETIC FIELDS 

Carcinogenic potential of extremely low frequency magnetic 
fields: proceedings of a workshop, 15:18134 (R;AU) 

Extremely low frequency electric and magnetic fields and can- 
cer: A literature review: Final report, 15:18136 (R;US) 

Immunological and biochemical effects of 60-Hz electric and 
magnetic fields in humans: Final report, 15:18135 (R;US) 

ELECTROMAGNETIC PULSES 

Arc-sprayed coatings for electromagnetic pulse protection: As- 
sessment of physical and electrical properties. Final report, 
15:18133 (R;US) 

ELECTROMAGNETIC RADIATION 

See also CHERENKOV RADIATION 

ELECTROMAGNETIC PULSES 
GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
X RADIATION 

Electromagnetic radiation from double-layer-emitted beams, 

15:18995 (BA;US) 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTROMAGNETS 
See also BEAM FOCUSING MAGNETS 
SUPERCONDUCTING MAGNETS 
WIGGLER MAGNETS 
On one parallel algorithm for solving the three-dimensional inte- 
gral magnetostatic equations, 15:19137 (R;SU;In Russian) 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON ANTINEUTRINOS 

An experiment to determine the mass of the electron antineu- 

trino, 15:18404 (D;US) 
ELECTRON BEAMS 

Coherently gyrophased CARM, 15:18992 (BA;US) 

Developments in on-line, electron-beam emittance measure- 
ments using optical transition radiation techniques, 15:17705 
(R;US) 

Effects of modulated electron beams and cavities on reditrons, 
15:19003 (BA;US) 

Physics with polarized electron beams, 15:17731 (RA;US) 

Theory of MM wave plasma source experiments, 15:18993 
(BA;US) 

ELECTRON CHANNELING 

A set of pregrams for calculating emission spectra of axially 
channeling charged particles, 15:18830 (RA;SU;In Russian) 

Channelled particle dynamics in crystal in the presence of a hy- 
personic wave, 15:18790 (RA;SU;In Russian) 

Collective spontaneous diffractive radiation of an electron chan- 
neled beam in crystal, 15:18819 (RA;SU;In Russian) 


ELECTRON SPIN RESONANCE 


Collective spontaneous parametric X radiation, 
(RA;SU;In Russian) 

Comparative analysis of electron energy losses in poly- and 
monocrystals of variations thickness, 15:18792 (RA;SU;In 
Russian) 

Electron channeling in crystals with stacking faults, 15:18766 
(RA;SU;In Russian) 

Energy-dependent potential of the atomic chain, 15:18826 
(RA;SU;in Russian) 

Linear polarization of radiation during planar channeling with al- 
lowance for collimation and dechanneling, 15:18825 
(RA;SU;In Russian) 

Mechanism of angular dependence of fast electron energy 
losses in thick monocrystals, 15:18800 (RA;SU;in Russian) 

On possibility of circular polarization of radiation by electrons in 
one-dimensional asymmetric potential, 15:18842 (RA;SU;In 
Russian) 

On radiation by high energetic electrons and positrons at planar 
channeling, 15:18863 (RA;SU;In Russian) 

On the calculation of radiation spectrum and angular distribution 
of relativistic electrons interacting with an atomic chain, 
15:18865 (RA;SU;In Russian) 

Orientation dependences of spectral and angular distributions of 
radiation by relativistic electrons in thick crystals, 15:18834 
(RA;SU;In Russian) 

Peculiarities of the kinetics of radiative stopping of superrela- 
tivistic channeled electrons, 15:18845 (RA;SU;in Russian) 

Radiation by channeled electrons in the field of a hypersonic 
wave: Quantum effects, 15:18837 (RA;SU;In Russian) 

Radiation spectrum of channeled electrons in a thick crystal, 
15:18843 (RA;SU;in Russian) 

Scattering and quasirefraction of an electron beam in monocrys- 
tal subsurface, 15:18786 (RA;SU;In Russian) 

ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-POSITRON COLLISIONS 

Atomic and molecular sciences: Progress report, July 1, 1987— 

June 30, 1990, 15:18235 (R;US) 
ELECTRON CONFIGURATION (ATOMS) 

See ELECTRONIC STRUCTURE 
ELECTRON CYCLOTRON-RESONANCE 

Proposal for a heavy ion ECR-source at the PSI-Philips cy- 
clotron, 15:17765 (R;CH) 

ELECTRON DIFFRACTION 
Completion of low-energy e-N2 scattering calculations using the 
hybrid theory, 15:18245 (RA;IL) 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON PAIRS 

Photoproduction of e~e* pairs in thin crystals, 15:18703 
(RA;SU;In Russian) 

Radiation of e*e~-pairs within the energy range 8-26 GeV ina 
thick tungsten crystal, 15:18701 (RA;SU;In Russian) 

e*e~-pair production by high energetic gamma-quanta in tung- 
sten crystal, 15:18702 (RA;SU;In Russian) 

ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON REACTIONS 

See also ELECTROFISSION 

Electron scattering and meson-exchange currents, 15:18676 
(RA;SU) 

Quasi-elastic and deep-inelastic electron scattering by nuclei, 
15:18675 (RA;SU) 

Scaling violations in quasielastic electron scattering, 15:18456 
(D;US) 

ELECTRON SOURCES 

Considerations for high-brightness electron sources, 15:17746 
(R;US) 

Polarized electrons from GaAs for parity nonconservation stud- 
ies and Moeller scattering at 250 MeV, 15:18405 (D;US) 

ELECTRON SPIN RESONANCE 

See also ACOUSTIC ESR 

Advances in multifrequency ESR of copper complexes of biolog- 
ical relevance, 15:18249 (RA;IL) 


15:18820 


ERA Vol. 15, No. 7 637 





ELECTRON SPIN RESONANCE 


ESR and ESEM studies of nitroxide-alcohol solutions absorbed 
on x-zeolites, 15:18250 (RA;IL) 
ELECTRON-ATOM COLLISIONS 
A 19-state R-matrix investigation of resonances in e~-He scat- 
tering, 15:18238 (R;XA) 
Microwave discharge excitation of XeO, 15:18984 (BA;US) 
ELECTRON-POSITRON COLLISIONS 
Comparison of Chi, distributions of quarks and gluon jets pro- 
duced in ete~ annihilation, 15:18358 (R;IL) 
ELECTRON-POSITRON INTERACTIONS 
Charm fragmentation, 15:18366 (BA;US) 
First results from TOPAZ, 15:18348 (RA;US) 
First results from ete reaction at TRISTAN, 15:18347 (RA;US) 
Jet physics at PEP and PETRA, 15:18350 (RA;US) 
Perturbative QCD studies of multijet structures in electron- 
positron annihilation, 15:18461 (D;GB) 
Physics with polarized electron beams, 15:17731 (RA;US) 
Polarization as a tool for studying particle properties, 15:18337 
(RA;US) 
Recent results for Mark Ill, 15:18345 (RA;US) 
Theory of e*e~ collisions at very high energy, 15:18336 (RA;US) 
ELECTRON-PROTON INTERACTIONS 
Electron-proton physics at HERA, 15:17772 (RA;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also ANALOG-TO-DIGITAL CONVERTERS 
MICROWAVE EQUIPMENT 
POWER SUPPLIES 
SCALERS 
Arc-sprayed coatings for electromagnetic pulse protection: As- 
sessment of physical and electrical properties. Final report, 
15:18133 (R;US) 
DEPOT: Database for electronics parts and other things, 
15:17766 (R;US) 
Energy and Technology Review, November 1989, 15:17841 
(R;US) 
ELECTRONIC STRUCTURE 
Picosecond pulse radiolysis of rare gases: Evidence for the 
time evolution of the subexcitation spectrum, 15:17452 (J;US) 
ELECTRONS 
See also PROMPT ELECTRONS 
Electron dynamics of RF driven parallel plate reactor, 15:18985 
(BA;US) 
Enhanced backscattering of electrons in a magnetic field, 
15:18697 (RA;IL) 
ELECTROPLATING 
Phosphorus-31 NMR [nuclear magnetic resonance] analysis of 
gold plating baths, 15:17045 (R;US) 
Reduction of energy consumption of selected subprocesses in 
electroplating, 15:16946 (R;DK;In Danish) 
ELECTROSTATIC ACCELERATORS 
Development of a complex of radiation-physical facility for 
neutron-physical investigations: Increase of neutron intensity 
and safety provision, 15:17726 (RA;SU;In Russian) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELECTROWEAK MIXING ANGLE 
See WEINBERG ANGLE 
ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
ELEMENT 104 
Techniques for the study of chemical and physical properties of 
the heaviest elements, 15:17270 (BA;US) 
ELEMENT 105 
Techniques for the study of chemical and physical properties of 
the heaviest elements, 15:17270 (BA;US) 
ELEMENTARY PARTICLES 
See also ANTIPARTICLES 
BEAUTY PARTICLES 
CHARM PARTICLES 
HADRONS 
INTERMEDIATE BOSONS 
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LEPTONS 
MASSLESS PARTICLES 
Superstring-inspired Eg phenomenology, 15:18317 (D;US) 
The superconducting supercollider: Search for a new periodic 
table for the constituents of matter, 15:18425 (RA;IL) 
ELLIPTICAL CONFIGURATION 
Hierachical basis preconditioners for second order elliptic prob- 
lems in three dimensions, 15:19130 (R;US) 
ELUTION (SOLUBLE CONSTITUENTS) 
See LEACHING 
EMANATION METHOD 
Emanation studies in the oil-bearing area of the Kum-Dag and 
Kobek upheavals, 15:17951 (R;SU;In Russian) 
EMANOMETERS 
Stationary sensor of emanation in mine air - calculations of time 
dependence of alpha and beta decays, 15:17948 (RA;CS;In 
Czech) 
EMC EFFECT 
Lesson of EMC effect, 15:18671 (RA;SU;In Russian) 
QCD and shadowing of valence and sea quarks in deep inelas- 
tic lepton-nucleus scattering, 15:18672 (RA;SU) 
EMERGENCIES 
See ACCIDENTS 
EMERGENCY PLANS 
Chemical Stockpile Disposal Program: Review and comment on 
the phase 1 environmental report for the Anniston Army De- 
pot, Anniston, Alabama, 15:17924 (R;US) 
EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMISSION 
Status of subregional and mesoscale models: Volume 1, Air 
quality models: Final report, 15:17879 (R;US) 
EMISSION COMPUTED TOMOGRAPHY 
See also SINGLE PHOTON EMISSION COMPUTED TO- 
MOGRAPHY 
Density gradients in ceramic pellets measured by computed to- 
mography, 15:17072 (R;CA) 
EMISSION SPECTROSCOPY 
See also FLUORESCENCE SPECTROSCOPY 
Inverse photoemission from electronic surface states: Intensity, 
angular and polarization dependence, 15:18731 (R;XA) 
EMP 
See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
EMULSIONS 
Exploratory study on prevaporation membranes for removal of 
water from water-crude oil emulsions: Final report, 15:17174 
(R;CA) 
Study of mechanical coalescing for petroleum emulsions: Task 
1 interim report: Prior studies survey, 15:15964 (R;CA) 
ENDOSTEUM 
See BONE TISSUES 
ENERGY 
See also EXERGY 
GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
Energy and balance of payments, 15:16723 (RA;IL) 
Enhancing energy price stability through consistent and bal- 
anced energy technology R and D, 15:16758 (J;GB) 
European cooperative networks on rural energy, 15:16934 
(RA;IL) 
Israel’s policy in energy research, development and demonstra- 
tion, 15:16716 (RA;IL) 
The applicability of industrial by-products to energy production, 
15:16257 (R;Fl;in Finnish) 
Why does the observed energy efficiency change? The South 
African experience, 1950-1965, 15:16771 (RA;IL) 
ENERGY ANALYSIS 
CALPASH4 — Four years later, 15:16868 (RA;CA) 
Promising (and not so promising) developments in energy anal- 
ysis software, 15:16869 (RA;CA) 





ENERGY BALANCE 

Comparison of the thermal balances of two excess humidity 
control systems in greenhouses, 15:16913 (RA;IL) 

Techniques for simultaneous simulation of buildings and me- 
chanical systems in heat balance based energy analysis 
programs, 15:16878 (RA;CA) 

ENERGY CONSERVATION 

Alternate night temperature regime experiments in a commer- 
cial rose greenhouse, 15:16927 (RA;IL) 

Computerized conservation, 15:16854 (RA;IL) 

DEBAC: Program for the calculation of climate, power, energy and 
service conditions in buildings, 15:19149 (R;NO;In Norwegian) 

Electric energy conservation in Brazil, 15:16804 (RA;IL) 

Energy analysis of efficiency of industrial energy use, 15:16941 
(RA; IL) 

Energy conservation policy for a sustainable development: A 
critical evalution of Norwegian conservation policy in view of 
the report of the Brundtland commission, 15:16765 (R;NO;In 
Norwegian) 

Energy considerations in greenhouses. Summary of workshop 
presentations, 15:16888 (R;IL;in Hebrew) 

Energy, ethics & common sense, 15:16724 (RA;IL) 

Reduction of electric power consumption in relation to house- 
hold appliances: Pilot project, 15:16879 (R;DK;in Danish) 

Reference guide for building diagnostics equipment and tech- 
niques. Special report, 15:16839 (R;US) 

The Department of Energy’s Energy Integrated Farm System 
Program, 15:16246 (BA;US) 

The Ministry of agriculture: trends in agricultural research. 
Workshop conclusions., 15:16942 (RA;IL;in Hebrew) 

ENERGY CONSUMPTION 

A critical review of the energy conservation program in Israel, 
15:16766 (RA;IL) 

Computerized conservation, 15:16854 (RA;IL) 

Energy and economy optimizing in brickfiring, 15:16948 (R;Fl;in 
Finnish) 

Non-technical training manual: Energy Smart Design Assis- 
tance Program, 15:16701 (R;US) 

Peak power demand in an apartment building: a case study of 
air conditioner use, 15:16720 (RA;IL) 

The automatic energy control system of tissue machine, 
15:16949 (R;Fl;In Finnish) 

ENERGY CONVERSION 

See also SOLAR ENERGY CONVERSION 

Exergy matching for efficient energy conversion, 15:16837 
(RA;IL) 

ENERGY DEMAND 

A causal model of shifts in domestic energy consumption, 
15:16770 (RA;IL) 

A look ahead to the year 2010: outlook for energy supply and 
demand and the impact on developing countries, 15:16769 
(RA;IL) 

Energy analysis of efficiency of industrial energy use, 15:16941 
(RA;IL) 

Field results of solar drying of various products, 15:16932 (RA;IL) 

The development of energy calculation slide rule, 15:16856 
(RA;IL) 

ENERGY EFFICIENCY 

Encouraging _ electric-utility energy-efficiency 
management programs, 15:16700 (R;US) 

Energy efficiency measures in an urban renewal programme in 
Birmingham, 15:16848 (R;GB) 

Sale of energy from solar sources for partial substitution of fossil 
fuel or electric power in hot water supply installations, 
15:16299 (RA;IL) 

ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY FACILITIES 

Innovative and effective facilities planning: A practitioner's view- 
point, 15:16842 (R;US) 

Public acceptance of energy technologies, 15:16721 (RA;IL) 

ENERGY MANAGEMENT 

Administrative dimensions of energy management in developing 

nations, 15:16778 (RA;IL) 


and = load- 


ENERGY SOURCES 


Demonstration project in Energy Management Programs: Final 
report, Part 1, 15:19093 (R;US) 

Demonstration project in Energy Management programs: Final 
report, Part 2, 15:16764 (R;US) 

Directory of energy data collection forms: Forms in use as of 
October 1989, 15:19155 (R;US) 

Proceedings of building simulation 89, 15:16862 (R;CA) 

ENERGY MANAGEMENT SYSTEMS 

A building and pliant real time simulation system, 15:16865 
(RA;CA) 

Building simulation reconciliation using empirical data, 15:16867 
(RA;CA) 

Computerized systems for energy conservation and control in 
hotels, 15:16853 (RA;IL;in Hebrew) 

Simulation of local loop controls, 15:16870 (RA;CA) 

ENERGY MODELS 
Energy smart design: A program for commercial design assis- 
tance, 15:16702 (R;US) 
ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY POLICY 

Energy 88. The 2nd international congress and exhibition on en- 
ergy. Abstracts, 15:16767 (R;IL) 

Energy research in the "90s: An energy policy tool or a general 
source of knowledge?, 15:16752 (R;SE;in Swedish) 

Energy, ethics & common sense, 15:16724 (RA;IL) 

International cooperation: a key factor in Israel's strategic en- 
ergy policy, 15:16768 (RA;IL) 

Renewable energy in developing countries. An international 
workshop, 15:16291 (R;IL) 

ENERGY RESOLUTION 

On the limit of energy resolution in radiation detectors, 15:17794 
(RA;JP) 

ENERGY SOURCE DEVELOPMENT 

Energy and balance of payments, 15:16723 (RA;IL) 

Energy for tomorrow. Division 2: Energy and the environment: 
Session 2.2: Environmental assessments: air, water, land, 
15:16729 (R;CA) 

Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism, 15:15991 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism. Volume 2. Final report and case stud- 
ies, 15:15993 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism. Volume 3. Detailed methodology, 
15:15994 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on recre- 
ation and tourism. Volume 4. User's manual, 15:15995 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism. Volume 1. Executive summary, 
15:15992 (R;US) 

Impacts of Outer Continental Shelf (OCS) development on 
recreation and tourism. Volume 5. Program logic manual, 
15:15996 (R;US) 

The biomass energy potential of Mississippi, 15:16750 (R;US) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 

California energy flow in 1988, 15:16806 (R;US) 

Documentation for the State Energy Price and Expenditure Data 
System 1970-1987: Diskettes, 15:16718 (R;US) 

Energy R&D policy and implementation of alternative energy 
sources in Israel, 15:16754 (RA;IL) 

Energy and balance of payments, 15:16723 (RA;IL) 

Energy and the public. Country report FRG, 15:16737 (R;DE) 

Kendal - 4,000 MW indirect dry cooled power station project, 
15:16487 (RA;IL) 

Present status of anaerobic digestion study in Japan, 15:16229 
(RA;IL) 

Risk perception and risk management: Report 2.2.1, 15:16733 
(RA;CA) 

The conversion to coal, 15:16486 (RA;IL) 
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ENERGY SOURCES 


The second international congress and exhibition of energy: En- 
ergy 88 - Abstracts, 15:16609 (R;IL) 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
HEAT STORAGE 
OFF-PEAK ENERGY STORAGE 
Autonomous wind-diesel systems for remote applications, 
15:16457 (RA;IL) 
Energy 88. The 2nd international congress and exhibition on en- 
ergy. Abstracts, 15:16767 (R;IL) 
High temperature solar thermal power, 15:16374 (RA;IL) 
Market potential of storage cooling systems in the Army. Final 
report, 15:16840 (R;US) 
Performance and model of two types of greenhouses with solar 
energy storage, 15:16925 (RA;IL) 
Photoelectrochemical conversion of solar energy and its stor- 
age, 15:16312 (RA;IL) 
The coming of age of wind energy, 15:16428 (RA;IL) 
ENERGY STORAGE SYSTEMS 
Thermal decay of an initially hot isothermal water body with ap- 
plication to thermal energy storage, 15:17662 (R;XA) 
ENERGY SUPPLIES 
A look ahead to the year 2010: outlook for energy supply and 
demand and the impact on developing countries, 15:16769 
(RA;IL) 
Improving energy security through international collaboration, 
15:16777 (RA;IL) 
ENERGY SYSTEMS 
See also COOLING SYSTEMS 
ENERGY MANAGEMENT SYSTEMS 
ENERGY STORAGE SYSTEMS 
HEAT DISTRIBUTION SYSTEMS 
HEATING SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
LIGHTING SYSTEMS 
POWER SYSTEMS 
SPACE HVAC SYSTEMS 
A simplified variational technique for the description of heat 
transfer and fluid flow, 15:17661 (RA;IT;In Italian) 
Ways to reduce emissions. The concept of a novei horizontally 
integrated energy system, 15:17911 (R;SE;in Swedish) 
ENERGY TRANSFER 
See also HEAT TRANSFER 
The study of energy and electron transfer reactions by fast EPR 
spectroscopy, 15:17289 (RA;IL) 
ENERGY YIELD 
Long term wind energy production variations and its sensitivity 
to the generator type, 15:16431 (RA;IL) 
ENFORCEMENT 
Enforcement Project Management Handbook. Directive (Final), 
15:16742 (R;US) 
ENGINEERED SAFETY SYSTEMS 
A passive containment system for advanced light-water reac- 
tors, 15:16681 (RA;US) 
Thermal vacuum life test facility for radioisotope thermoelectric 
generators, 15:16819 (R;US) 
ENGINEERING PERSONNEL 
Product engineering guide, 15:17710 (R;US) 
ENGINEERING TEST REACTOR 
See ETR REACTOR 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also THERMAL RECOVERY 
FY 90 annual research plan, 15:15945 (R;US) 
ENKEPHALINS 
‘H-NMR studies of enkephalins in cryoprotective mixtures, 
15:18747 (RA;IL) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENTHALPY 
Exergy matching for efficient energy conversion, 15:16837 
(RA;IL) 
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ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
ENVIRONMENT 
See also BIOSPHERE 
Environmental effects of fusion power plants part Ill: Potential ra- 
diological impact of environmental releases, 15:19082 (J;US) 
Liquid roof greenhouse in the desert: principles and operating 
experience, 15:16923 (RA;IL) 
The potential of coal ashes and local raw materials for the build- 
ing industry, 15:15888 (R;IL;in Hebrew) 
ENVIRONMENTAL CONCENTRATION 
See ECOLOGICAL CONCENTRATION 
ENVIRONMENTAL EFFECTS 
Haztech Canada Edmonton ‘89: Environmental con- 
trol/hazardous waste management conference proceedings, 
15:16736 (R;CA) 
ENVIRONMENTAL ENGINEERING 
Environmental measures and oil refineries, 15:15987 (RA;IL) 
Reference guide for building diagnostics equipment and tech- 
niques. Special report, 15:16839 (R;US) 
Simulation and optimization in the real time control of building 
environmental systems, 15:16866 (RA;CA) 
ENVIRONMENTAL EXPOSURE 
Annual report of the Radiological Sciences Department, 1954, 
15:16082 (R;US) 
Immunological and biochemical effects of 60-Hz electric and 
magnetic fields in humans: Final report, 15:18135 (R;US) 


ENVIRONMENTAL IMPACT STATEMENTS 

Chemical Stockpile Disposal Program: Review and comment on 
the phase 1 environmental report for the Anniston Army De- 
pot, Anniston, Alabama, 15:17924 (R;US) 

Environmental impact assessment in the member countries of 
the European Community. Implementing the EC-Directive: An 
overview, 15:16738 (R;DE) 

ENVIRONMENTAL IMPACTS 

Compliance assessment of the Nevada Test Site, 15:16175 
(R;US) 

Development of dredged ash disposal area, Paradise fossil 
plant: Final environmental assessment, 15:16510 (R;US) 

Environmental impact assessment: Process and implementa- 
tion, 15:16776 (R;US) 

Modelling heavy metals in soils, 15:17973 (R;DK;in Danish) 

ENVIRONMENTAL POLICY 

Energy for tomorrow. Division 2: Energy and the environment: 
Session 2.2: Environmental assessments: air, water, land, 
15:16729 (R;CA) 

ENVIRONMENTAL TEMPERATURE 

See AMBIENT TEMPERATURE 


ENVIRONMENTAL TRANSPORT 

See also RADIONUCLIDE MIGRATION 

Ground-water models: A comparison using field data. Final re- 
port, 28 June 1985-26 May 1988, 15:17983 (R;US) 

Progress report - Health Sciences Division - 1985 July 01 - 
December 31, 15:19090 (R;CA) 

Progress report - Physics and Health Sciences - Health Sci- 
ences Section - 1986 July 01 - December 31, 15:19091 (R;CA) 

Progress report Health Sciences Division - 1984 July 01 to De- 
cember 31, 15:19089 (R;CA) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 1. Theory and model formulation. Final report, 
15:15982 (R;US) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 2. User's manual for the river oil-spill simulation 
model. Final report, 15:15983 (R;US) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 3. User's manual for the lake-river oil-spill 
simulation model. Final report, 15:15984 (R;US) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 4. User's manual for the microcomputer-based 
interactive program. Final report, 15:15985 (R;US) 

ENZYMATIC HYDROLYSIS 

Changes in physical and chemical properties of pretreated 

wheat straw during hydrolysis with cellulase, 15:16255 (J;GB) 





ENZYMES 

Photosynthetic oxygen evolution: Changes in magnetism of the 

water-oxidizing enzyme, 15:16349 (J;US) 
EPIDEMIOLOGY 

A study of the health of the employees of Atomic Energy of 
Canada Limited. IV: Analysis of mortality during the period 
1950-1981, 15:18712 (R;CA) 

Mortality among long-term Chalk River employees, 15:16650 
(R;CA) 

EPIPHYSIS (BONES) 

See BONE TISSUES 
EPR 

See ELECTRON SPIN RESONANCE 
EPSILON RESONANCES 

See MESONS 
EQUATIONS (DIFFERENTIAL) 

See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA 

A review of 10 years of spheromak research, 15:19002 (BA;US) 

Axisymmetric toroidal equilibrium with flow and anisotropic pres- 
sure, 15:18975 (R;CH) 

Systematic study of the contribution of 3d°4f4!" autoionizing lev- 
els to ionization equilibrium of high-z elements in hot plasmas, 
15:18254 (RA;IL) 

EQUIPMENT 
See also ELECTRONIC EQUIPMENT 
MILITARY EQUIPMENT 
OPTICAL EQUIPMENT 
PORTABLE EQUIPMENT 

instrumentation performance report Near-Surface Test Facility, 

Phase 1 testing, 15:16137 (R;US) 
ERBIUM COMPLEXES 

Fautomerism and complexing of pyrazolones, 

(RA;SU;In Russian) 
ERBIUM OXIDES 
A study of mixed phase behavior in the lanthanide-substituted 
superconducting oxide ErBapCu307, 15:17118 (J;US) 
ERGONOMICS 
See HUMAN FACTORS ENGINEERING 
ERYTHROCYTES 

An investigation of a human erythrocyte SOD modified at posi- 
tion 137, 15:18041 (J;US) 

Relaxation time measurements of sodium-23 in nucleated red 
blood cells and suspensions of nuclei, 15:18069 (RA;IL) 

ESR 
See ELECTRON SPIN RESONANCE 
ESTUARIES 

Acute toxicity of sediment from Eagle Harbor, Washington, to the 
infaunal amphipod Rhepoxynius abronius, 15:18425 (R;US) 

Field studies in estuarine ecosystems: A review of approaches 
for assessing contaminant effects, 15:18021 (R;US) 

ESTUARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
ETA C-2980 MESONS 

Two-photon production of the n-, 15:18381 (BA;US) 
ETA MESONS 

Prospects of productions and decays of neutral mesons at the 

LNS, 15:18327 (RA;IL) 

ETA-2980 RESONANCES 

See ETA C-2980 MESONS 
ETA-549 

See ETAMESONS 
ETA-700 RESONANCES 

See MESONS 
ETA-C RESONANCES 

See ETA C-2980 MESONS 
ETCHING 

Personnel neutron dosimetry using electrochemically etched 
CR-39 foils: Revision 1, 15:18720 (R;US) 

ETHANE 

Borohydride B-H activation and dimerization by a doubly 
bonded, early-transition-metal organodimetallic complex. 
Ditantalladiborane syntheses as models for dehydrodimeriza- 
tion of methane to ethene, 15:17415 (J;US) 


15:17324 


EVALUATION 


High-pressure binary phase equilibria of aromatic hydrocarbons 
with COz and CoHe, 15:17368 (J;US) 

Hydrogenolysis of ethane, propane, n-butane, and neopentane 
on the (111) and (110)-(1x2) surfaces of iridium, 15:15972 
(J;US) 

Model investigations of the formation of gas from crude oils, 
15:17188 (RA;DD;in German) 

Reactivity of ceric ammonium nitrate with sodium cyclopentadi- 
enide. X-ray crystal structure of Ce(NO3)3(DME)2, 15:17404 
(J;US) 

Solubility of ethane in n-hexane at pressures to 5.4 MPa and 
temperatures from 311 to 394 K, 15:17369 (J;US) 

The carbon isotope effect of the molecular diffusion of methane 
and ethane, 15:17286 (RA;DD;in German) 

ETHANOL 

Development of an energy efficient membrane recovery system 
suitable for ethanol from cellulose, 15:16244 (R;CA) 

Dilute acid hydrolysis of biomass for ethanol production, 
15:16253 (BA;US) 

Evaluation of enzymatic hydrolysis processes, 15:16252 (BA;US) 

First and second rotation cost evaluations of biomass from 
SRIC Populus plantations, 15:16220 (BA;US) 

Improved production of ethanol and n-butanol in immobilized 
cell bioreactors, 15:16222 (R;US) 

Multiphase fluidized-bed bioreactor for production of ace- 
tone/butanol, 15:16249 (BA;US) 

Operational case histories of the South Point Ethanol and Ken- 
tucky Agricultural Energy Corporation fuel ethanol piants, 
15:16254 (BA;US) 

ETHINE 

See ACETYLENE 
ETHNIC GROUPS 

See MINORITY GROUPS 
ETHOCEL 

See CELLULOSE 
ETHYL ALCOHOL 

See ETHANOL 
ETHYLENE POLYMERS 

See POLYETHYLENES 
ETHYNE 

See ACETYLENE 
ETR REACTOR 

Thermally stable operation of engineering test reactor toka- 
maks, 15:19081 (J;US) 

EUROPE 

Coal and environment in northern Europe, 15:15901 (RA;IL) 

European cooperative networks on rural energy, 15:16934 
(RA;IL) 

EUROPEAN COMMUNITIES 

Bio-energy-industrial integrated regional projects in the Euro- 
pean Community, 15:16208 (RA;US) 

The European collector and system testing group: a concerted 
action of the Commission of the European Communities, 
15:16297 (RA;IL) 

EUROPEAN MUON COLLABORATION EFFECT 

See EMC EFFECT 

EUROPIUM 

Luminescence determination of samarium and europium mi- 
croamounts in high purity lanthanide oxides and in the charge 
of gallium gadolinium garnet, 15:17240 (RA;SU;In Russian) 

Luminescence study of complexation of europium and dicar- 
boxylic acids, 15:17413 (J;US) 

EUROPIUM BROMIDES 

Nonaqueous solvent role in investigation of rare earth bromide 

reaction with simple hydrides, 15:17321 (RA;SU;In Russian) 
EUROPIUM OXIDES 

Luminescence method for samarium determination in europium 

oxide of special purity, 15:17254 (RA;SU;In Russian) 
EVALUATION 

Optimal static ventilation in greenhouses, 15:16909 (RA;IL) 

Passive solar apartments in Israel: monitoring of four full scale 
apartments during the 1984-1985 winter season, 15:16859 
(R;IL) 
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EVALUATION 


The development of energy calculation slide rule, 15:16856 
(RA; IL) 
EVAPORATION 
Microcomputer enhanced optical investigation of spreading and 
evaporative processes in ultra thin films: Progress report, July 
1, 1989-January 31, 1990, 15:17819 (R;US) 
EVAPORATION MODEL 
Calculation of the fission neutron spectrum matrix N(E,E,) for 
235), 15:18626 (RA;DE) 
Neutron evaporation and different fission observables, 15:18629 
(RA;DE) 
EWA REACTOR 
Methodology and the estimation of radiation doses from 
gaseous and volatile radioactive effluents released from EWA 
reactor between 1976 and 1982, 15:16635 (R;PL;In Polish) 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCHANGE (ION) 
See ION EXCHANGE 
EXCHANGE RATE 
See FOREIGN EXCHANGE RATE 
EXCIMER LASERS 
See also KRYPTON FLUORIDE LASERS 
Characterization ot ground state neutral and ion transport during 
laser ablation of 1:2:3 superconductors by transient optical 
absorption spectroscopy, 15:17076 (R;US) 
Development of tunable excimer lasers. Final report, 1 October 
1985-31 December 1988, 15:17697 (R;US) 
EXCITATION 
See also COLLECTIVE EXCITATIONS 
Spatially selective excitation by N-photon pulses, 15:18754 
(RA;IL) 
EXERGY 
Essergy and exergy: advantages and disavantages, 15:16812 
(RA;IT;In Italian) 
Exergy matching for efficient energy conversion, 15:16837 
(RA;IL) 
Nomenclature for exergetic analysis, 15:16813 (RA;IT;In Italian) 
Statistical analysis of exergy of real industrial systems, 
15:16814 (RA;IT;In Italian) 
EXHAUST GASES 
Catalytic exhaust purification in spark ignition engines, 
15:16981 (R;DE;In German) 
Characterization of chemicals on engine-exhaust particles. Final 
report, September 1986-December 1987, 15:16980 (R;US) 
Design and calibration of an in-stack, low-pressure impactor. Fi- 
nal report, January 1985-October 1987, 15:16973 (R;US) 
Long-term test of alarm instruments for diesel engine exhaust 
gases, 15:16982 (R;SE;In Swedish) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERT SYSTEMS 
MAESTRO — A Model! and Expert System Tuning Resource for 
Operators, 15:17770 (R;US) 
Operator companion: Advanced support systems for plant oper- 
ations, 15:16630 (R;CA) 
Teleoperator servoloop tuning using an expert system, 
15:17645 (R;US) 
EXPLODING WIRES 
Excess transit time as a function of burst current in an exploding 
bridgewire detonator, 15:17839 (R;US) 
EXPLORATORY WELLS 
Geological evaluation: Sterling Drilling and Production 
Company. Jarvis No. 1143. GRI (Gas Research Institute) Com- 
prehensive Study Well No. 2, Calhoun County, West Virginia. 
Topical report, September 1987-May 1989, 15:16015 (R;US) 
EXPLOSIONS 
See also CONTAINED EXPLOSIONS 
NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
Explosions in presence of foam, 15:17473 (RA;IL) 
Measurement of shrapnel velocity (1804 L test), 15:17837 (R;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 


642 ERA Vol. 15, No. 7 


EXTRACTIVE METALLURGY 
Process metallurgy research at Ontario Hydro, 15:16943 (RA;CA) 
EXTREME ULTRAVIOLET RADIATION 
Development of the RAIDS (Remote Atmospheric and lono- 
spheric Detector System) extreme-ultraviolet wedge and strip 
detector. Technical report, 15:18222 (R;US) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
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F REGION 
Examples of meteorological behavior of the ionosphere, 
15:18227 (RA;FR) 
F-1540 RESONANCES 
See MESONS 
FABRIC FILTERS 

Flue gas conditioning for fabric filter performance improvement: 

Final report, 15:16500 (R;US) 
FABRY-PEROT INTERFEROMETER 

Studies on a double-interferometer and mesospheric tempera- 
ture measurements with a  sodium-LIDAR-instrument, 
15:17867 (R;DE;In German) 

FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 

See ENERGY FACILITIES 
FACILITIES (MILITARY) 

See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 

See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 

See STORAGE FACILITIES 
FACILITIES (TEST) 

See TEST FACILITIES 
FAILURES 

Statistical model for grain boundary and grain volume oxidation 
kinetics in UOz spent fuel, 15:16158 (R;US) 

Tennessee Valley Authority environmental assessment: Nicka- 
jack Project: Modification to safely pass the probable 
maximum flood, 15:16287 (R;US) 

FALLOUT 

See also GLOBAL FALLOUT 

Gamma spectroscopy analysis of hot particles from the Cher- 
nobyl fallout, 15:16663 (R;PL) 

FALLOUT PARTICULATES 

See FALLOUT 

PARTICLES 
FAO 

Greenhouse heating with solar energy. FAO/CNRE state-of-the- 

art study, 15:16918 (RA;IL) 
FAR INFRARED RADIATION 

Observation of the ion-acoustic feature in the spectrum of far- 
infrared radiation scattered from a He-plasma in a tokamak, 
15:18970 (R;CH) 

FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 

The Department of Energy's Energy Integrated Farm System 

Program, 15:16246 (BA;US) 
FAST FISSION 

Angular distributions of 2°°:292Th and the third minimum hypoth- 
esis, 15:18586 (RA;DE) 

Calculation of the fission neutron spectrum matrix N(E,En) for 
235), 15:18626 (RA;DE) 

Charge and mass fragmentation in the 2°5U(n,f) reaction and 
dynamical characteristics of fission, 15:18587 (RA;DE) 

Evidence for the relation between A. Bohr's fission channels 
and available paths of fission from the analysis of fission char- 
acteristics fluctuations in neutron resonances of compound 
nucleus 7°6U, 15:18633 (RA;DE) 

Fast neutron-induced fission cross-section measurements and 
systematics, 15:18580 (RA;DE) 





Proton accompanied fission, 15:18601 (RA;DE) 

Resonance structure in the fission of (*9°U+n), 15:18628 (RA;DE) 

Short-lived fission product yields of %2Th(n,f), 15:18588 (RA;DE) 

The isomeric ratios of '*! and °°! in the reactor-neutron in- 
duced fission of 232Th, 15:18593 (RA;DE) 

FAST FLUX TEST FACILITY REACTOR 

See FFTF REACTOR 

FAST NEUTRONS 
A review of the scientific basis for the quality factor for fast neu- 
trons, 15:18716 (R;CA) 
FAST REACTORS 
See also ACTINIDE BURNER REACTORS 
FFTF REACTOR 
IFR REACTOR 

The background cross section method for calculating the ep- 

ithermal neutron spectra, 15:16616 (R;BR;in Portuguese) 
FATS 

Measurement of body fat by neutron inelastic scattering: Com- 
ments on installation, operation and error analysis, 15:18050 
(R;US) 

FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAULT TREE ANALYSIS 

Accurate timing model for fault simulation in MOS circuits. Mas- 
ter’s thesis, 15:17695 (R;US) 

Application of the reliability theory to the nuclear power plant 
safety, 15:16623 (RA;BR;In Portuguese) 

FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FEDERAL REGION | 
Research and policy initiatives to improve energy-use efficiency 
in the Northeast, 15:16763 (R;US) 
FEDERAL REGION Ii 
See also NEW JERSEY 
PUERTO RICO 
Research and policy initiatives to improve energy-use efficiency 
in the Northeast, 15:16763 (R;US) 
FEDERAL REGION IV 
See also FLORIDA 
MISSISSIPPI 
SOUTH CAROLINA 

Perform research in process development for hydroretorting of 
Eastern oil shales: Volume 2, Expansion of the Moving-Bed 
Hydroretorting Data Base for Eastern oil shales: Final report, 
15:16036 (R;US) 

Selecting herbaceous energy crops for the southeast and mid- 
west/lake states, 15:16209 (R;US) 

FEDERAL REGION V 

Perform research in process development for hydroretorting of 
Eastern oil shales: Volume 2, Expansion of the Moving-Bed 
Hydroretorting Data Base for Eastern oil shales: Final report, 
15:16036 (R;US) 

Selecting herbaceous energy crops for the southeast and mid- 
west/lake states, 15:16209 (R;US) 

FEDERAL REGION X 

See also WASHINGTON 

A comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems: Summary of 
research, 1988-1989, 15:18139 (R;US) 

FEDERAL REPUBLIC OF GERMANY 

Energy analysis of efficiency of industrial energy use, 15:16941 
(RA;IL) 

Energy research and development in the Federal Republic of 
Germany: fossil energy - renewable energy - efficient use of 
energy, 15:16485 (RA;IL) 

Environmental measures and oil refineries, 15:15987 (RA;IL) 

Overview and perspective of compressed air energy storage 
technology, 15:16705 (RA;IL) 

R+D activities on in-situ coal conversion since 1987. Compre- 
hensive report, 15:15852 (R;DE;In German) 

Solar chimneys - the prototype in Spain - prospects for the fu- 
ture, 15:16381 (RA;IL) 

Solar power plants with a membrane concave mirror 50 kW, 
15:16413 (RA;IL) 
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FEDERAL WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACT 
FEEDBACK 
Tropospheric chemistry of natural hydrocarbons and energy- 
related pollutants: Biosphere/climate feedbacks?, 15:17869 
(R;US) 
FELDSPARS 
A survey of archaeological samples dated in 1988, 15:17263 
(R;DK) 
Lead isotope evolution in the Rhodope region, Bulgaria, 
15:17191 (RA;DD) 
Surface chemistry of labradorite feldspar reacted with aqueous 
solutions at pH = 2, 3, and 12, 15:18158 (J;US) 
FERMENTATION 
Anaerobic fermentation of organic matter: principles and path- 
ways, 15:16236 (RA;IL; 
Biotechnological strategies for developing countries. The pro- 
duction of fermentation fuel alcohol, 15:16237 (RA;IL) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMI LEVEL 
Angular correlations near the Fermi energy, 15:18313 (D;US) 
FERMI SURFACE 
See FERMI LEVEL 
FERMI-THOMAS MODEL 
See THOMAS-FERMI MODEL 
FERMILAB ACCELERATOR 
An improved 8-GeV beam transport system for the Fermi Na- 
tional Accelerator Laboratory, 15:18273 (D;US) 
FERMILAB TEVATRON 
A new Tevatron Collider working point near the integer, 
15:17742 (R;US) 
CDF [Collider Detector at Fermilab] progress report, 15:17732 
(RA;US) 
Considerations of bunch-spacing options for multi-bunch opera- 
tion of the Tevatron Collider, 15:17741 (R;US) 
FERMION-BOSON SYMMETRY 
See BOSON-FERMION SYMMETRY 
FERMIONS 
See also BARYONS 
LEPTONS 
QUARKS 
Absence of a Scott correction for the total binding energy of nonin- 
teracting fermions in a smooth potential well, 15:18449 (D;US) 
Applications of quasibosons to electron pair correlation, 
15:18904 (RA;IL) 
Axial anomaly and index theorem for Dirac-Kaehler fermions, 
15:18469 (R;BR) 
FERMIUM 250 
Stability of the ground states and K-isomeric states of 25°Fm 
and °54102 against spontaneous fission, 15:18577 (RA;DE) 
FERMIUM 258 
Coupled channels approach to bimodal fission of *°°Fm, 
15:18646 (RA;DE) 
FERMIUM ISOTOPES 
See also FERMIUM 250 
FERMIUM 258 
Study of influence of pairing vibrations on spontaneous fission 
probability, 15:18618 (RA;DE) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITE GARNETS 
Study of “He* channeling in crystals and films with garnet struc- 
ture, 15:18774 (RA;SU;In Russian) 
FERRITES 
Enhanced durability and reactivity for zinc ferrite desulfurization 
sorbent: Volume 1, Bench-scale testing and analysis: Final 
report, 15:15839 (R;US) 
FERRITIC STEELS 
Impact behavior of Cr-W steels, 15:17061 (J;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
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FERTILIZER INDUSTRY 


FERTILIZER INDUSTRY 
Substitution of natural gas by methanol in fertilizer production, 
15:16275 (RA;IL) 
FERTILIZERS 
Biogas generation as part of a farm system, 15:16231 (RA;IL) 
FEYNMAN DIAGRAM 
Perturbative QCD in exclusive processes, 15:18314 (D;US) 
FFTF REACTOR 
Operational safety experience and passive safety testing at the 
Fast Flux Test Facility, 15:16682 (RA;US) 
FIBERS 
Bond mechanisms in fiber-reinforced cement-based composites. 
Final report, 1 July 1987-30 August 1989, 15:17123 (R;US) 
FIELD EQUATIONS 
See also EINSTEIN FIELD EQUATIONS 
Approximate solutions of Friedmannian minisuperspace models 
represented by a series of Macdonald's functions, 15:18495 
(R;XA) 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
UNIFIED-FIELD THEORIES 
Berry's phase in coset pure gauge theories, 15:18494 (R;XA) 
Geometrical aspects of solvable two dimensional models, 
15:18483 (R;US) 
integral representation of the N=4 conformal anomaly, 15:18484 
(R;XA) 
Introduction to conformal field theory and string theory, 
15:18507 (R;US) 
Nonperturbative aspects of (2 + 1) dimensional field theories, 
15:18510 (D;US) 
Octonionic methods in field theory, 15:18921 (D;US) 
FIELD-REVERSED MIRROR REACTORS 
Effects of beam ions on the FRC tilt mode, 15:18965 (R;US) 
Observation of tilt asymmetries in field-reversed configurations, 
15:18966 (R;US) 
Theory of field reversed configurations: Final report, 15:18929 
(R;US) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (GRAVITATIONAL) 
See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILAMENT (PLASMA) 
See PLASMA FILAMENT 
FILAMENTS 
Instrument for measuring thickness of thin glass fibers, 
15:16197 (RA;CS;In Czech) 
FILTERS 
See also AIR FILTERS 
FABRIC FILTERS 
Performance evaluation of a ceramic cross-flow filter on a bench- 
scale coal gasifier: Volume 1: Final report, 15:15838 (R;US) 
FILTRATION 
See also ULTRAFILTRATION 
Evaluation of filter media for clarification of partially dissolved 
residues containing plutonium: Revision, 15:17977 (R;US) 
FINANCING 
Trends in the shipping industry, 15:15910 (RA;IL) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINITE DIFFERENCE METHOD 
A simplified reaction scheme for the combustion of hydrogen- 
enriched methane flame, 15:17477 (RA;IL) 
FINLAND 
The production of electricity from peat by integrated gasification- 
combined cycle conversion, 15:16496 (BA;US) 
FIRE RESISTANCE 
A hydrocarbon fire test method, 15:16744 (R;NO) 
FIREDAMP 
See METHANE 
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FIREWOOD 
See WOOD FUELS 


FIRST WALL 
Laser induced release of gases from first wall coatings for fusion 
applications, 15:19012 (R;CA) 
FISH CULTURE 
See FISHERIES 
FISH HATCHERIES 
See FISHERIES 


FISHERIES 
Biogas generation as part of a farm system, 15:16231 (RA;IL) 
FISHES 

See also ANADROMOUS FISHES 

Fish survey of Pen Branch and Indian Grave Branch, 15:18031 
(R;US) 

Fish survey of Pen Branch and Indian Grave Branch, 15:18032 
(R;US) 

Letha! and sublethal effects of the water-soluble fraction of Cook 
Inlet crude oil on Pacific herring (clupea harengus pallasi) re- 
production. Final report, 15:15990 (R;US) 

North Alabama water quality assessment: Volume 14, Concen- 
trations of PCBs and DDTr in catfish from upper Pickwick 
Reservoir and PCBs from Wilson Reservoir, 15:18029 (R;US) 

The effect on fish of increasing the temperature of the Columbia 
River, 15:18120 (R;US) 

Zero counts in fish entrainment surveys, 15:16286 (R;CA) 

FISSION 
See also ELECTROFISSION 
FAST FISSION 
PHOTOFISSION 
SPONTANEOUS FISSION 
TERNARY FISSION 
THERMAL FISSION 


Angular Distribution 
Statistical model of fission fragment angular distributions, 
15:18627 (RA;DE) 
Branching Ratio 
Fission of heavy nuclei induced by different probes, 15:18568 
(RA;DE) 
Charge Distribution 
Coulomb effects in low energy fission of heavy nuclei, 15:18631 
(RA;DE) 
Even-odd effects on mass and charge distribution in low energy 
fission, 15:18630 (RA;DE) 
Measurement of nuclear charge dispersion of fission products 
by use of IGISOL, 15:18592 (RA;DE) 


Coupled Channel Theory 
Coupled channels approach to bimodal fission of *5%Fm, 
15:18646 (RA;DE) 
Energy Balance 
Energy balance of fission and shells in fragments, 15:18639 
(RA;DE) 
Historical Aspects 
The first discovered fission product hampered the discovery of 
fission, 15:18578 (RA;DE) 
The story of measurement of prompt fission neutron spectra, 
15:18579 (RA;DE) 
Mass Spectra 
Even-odd effects on mass and charge distribution in low energy 
fission, 15:18630 (RA;DE) 
Role of temperature dependent level density in fission mass dis- 
tributions, 15:18634 (RA;DE) 
Meetings 
International conference on fifty years research in nuclear fis- 
sion. Contributed papers, 15:18617 (R;DE) 
Neutron Spectra 
What can we learn on fission process from the spectrum of 'pre- 
fission’ neutrons, 15:18643 (RA;DE) 
Nuclear Deformation 
Bringing together of the ’fission’ and ‘fusion’ paths by the prox- 
imity effects, 15:18623 (RA;DE) 





Nuclear Matter 

New results in fission: Fission modes and bifurcation points - in- 
homogeneous elasticity of a prescission nucleus - scission 
neutron production mechanism in 252Cf(SF), 15:18647 (RA;DE) 

Nuclear Reaction Kinetics 

Dynamic simulation of the fission with two-body collisions, 
15:18659 (RA;DE) 

Fission dynamics at intermediate temperatures, 15:18644 
(RA;DE) 

Progress on some aspects of diffusion model in nuclear fission, 
15:18638 (RA;DE) 

Phonons 
Fission as a multiphonon process, 15:18637 (RA;DE) 
Proton Reactions 

A systematic study of symmetric and asymmetric mass division 

in proton-induced fission of actinides, 15:18581 (RA;DE) 
Spin Orientation 

K-conservation and spin enhancement effects in fission, 
15:18654 (RA;DE) 

Polarization and alignment of oriented nuclei fission fragments, 
15:18648 (RA;DE) 

Temperature Dependence 
Surprisal analysis in fission process, 15:18632 (RA;DE) 
FISSION BARRIER 

Fission barriers of hot rotating nuclei, 15:18653 (RA;DE) 

Potential energy and fission barriers of superheavy nuclei calcu- 
lated in multidimensional deformation space, 15:18624 
(RA;DE) 

FISSION FRAGMENTS 

Fission-fragment gamma-ray multiplicities, 15:18280 (D;US) 

The excitation energy description of heavy nuclei spontaneous 
fission products within the framework of statistical model, 
15:18611 (R;SU;in Russian) 

FISSION NEUTRONS 

Relative biological effectiveness (RBE) of fission neutrons and 
gamma rays at occupational exposure levels: Volume 3, 
Studies on the gross and microscopic pathology observed at 
death of mice exposed to 60 equal once-weekly doses of fis- 
sion neutrons and gamma rays, 15:18115 (R;US) 

FISSION PRODUCT RELEASE 

Vaporization of strontium, barium, lanthanum, and uranium from 
mixtures of urania, zirconia, steel, and concretes at 2150 K 
and 2400 K: Final report, 15:16654 (R;US) 

FISSION PRODUCTS 

Characterization of low-gas-release LWR fuels by transmission 
electron microscopy, 15:16164 (BA;US) 

Chemical denitration of aqueous nitrate solutions, 15:16060 
(R;CA) 

Detailed characterization of LWR fuel rods for the U.S. Civilian 
Radioactive Waste Management Program, 15:16166 (BA;US) 

FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FLAME SPECTROMETRY 

See EMISSION SPECTROSCOPY 
FLAME TEMPERATURE 

See COMBUSTION PROPERTIES 
FLAMES 

A simplified reaction scheme for the combustion of hydrogen- 
enriched methane flame, 15:17477 (RA;IL) 

An opposed jet quasi-monodisperse spray diffusion flame, 
15:17681 (RA;IL) 

Analysis of the asymptotic behavior of the linearized stagnation 
flow equation of the Kuramoto-Sivashinsky type, 15:17469 
(RA;US) 

Flame holding envelope in a miniature solid fuel ramjet combus- 
tor, 15:17682 (RA;IL) 

Pdf modeling of turbulent nonpremixed methane jet flames, 
15:16027 (J;US) 

Spectral analysis of a fourth-order singular differential operator, 
15:17468 (RA;US) 

FLASH POINT 

See COMBUSTION PROPERTIES 
FLASKS 

See CASKS 


FLUID FLOW 


FLAT PLATE COLLECTORS 
An overview of the DOE/SERI solar thermal research program, 
15:16383 (RA;IL) 
High temperature solar thermal power, 15:16374 (RA;IL) 
FLAWS 
See DEFECTS 


FLIBE 
Integral experiment on 14 MeV neutron transmission by FLiBe 
assembly, 15:18698 (RA;SU;in Russian) 
FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLOODS 

Evaluation of impact of potential flooding criteria on the Hanford 
Project, 15:16147 (R;US) 

Flood risk analysis of Cold Creek near the Hanford Site, 
15:16127 (R;US) 

Tennessee Valley Authority environmental assessment: Nicka- 
jack Project: Modification to safely pass the probable 
maximum flood, 15:16287 (R;US) 

FLOORS 

Three-dimensional modelling of slab-on-grade heat transfer, 

15:16873 (RA;CA) 
FLORIDA 

Characterization and evaluation of acid rain in East Central 
Florida from 1978 to 1987: Ten year summary report, 
15:17892 (R;US) 

FLOW (BLOOD) 

See BLOOD FLOW 
FLOW (FLUID) 

See FLUID FLOW 


FLOW BLOCKAGE 

Signal processing techniques for sodium boiling noise detection: 
Final report and proceedings of a co-ordinated research pro- 
gramme organized by the IAEA 1985-1988, 15:16573 (R;XA) 

FLOW COUNTERS 

Calibration procedures and protocols for radiation sampling 

pumps and alpha-particle scalers, 15:17891 (R;CA) 
FLOW MODELS 

Modeling the uncertainties in the parameter values of a sparse 

data set using the beta probability distribution, 15:16150 (R;US) 
FLUE GAS 

A testing facility for heating and cooling appliances, 15:17684 
(RA;IL) 

Condensing of steam in flue gas using a heat pump system in 
relation to a wood chip fired boiler, 15:16259 (R;DK;In Danish) 

Desulfurization of flue gas by the confined zone dispersion pro- 
cess: Appendices, 15:16499 (R;US) 

Diode laser system for continuous measurements of combus- 
tion gases, 15:16509 (R;SE;in Swedish) 

Emissions of nitrogen and sulphur oxides at the pressurized flu- 
idized bed burning of peat, 15:15892 (RA;DK) 

Energy research and development in the Federal Republic of 
Germany: fossil energy - renewabie energy - efficient use of 
energy, 15:16485 (RA;IL) 

Flue gas conditioning for fabric filter performance improvement: 
Final report, 15:16500 (R;US) 

Flue gases: Detection, sampling, and analysis. August 1986- 
November 1989 (Citations from the NTIS data base). Report 
for August 1986-November 1989, 15:17906 (R;US) 

Laboratory study of reactions involving ammonia, nitric oxide, 
and oxygen over a temperature range from 525 to 1125 deg. 
C, 15:15898 (RA;DK) 

Removal of dust from flue gas at elevated temperatures and 
pressures, 15:16503 (R;DK;in Danish) 

Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Annual progress report, 
June 23, 1988—June 30, 1989, 15:15886 (R;US) 

FLUID FLOW 
See also TURBULENT FLOW 
TWO-PHASE FLOW 

On the movement of a liquid front in an unsaturated, fractured 

porous medium, Part 1, 15:16155 (R;US) 
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FLUID FLOW 


On the movement of a liquid front in an unsaturated, fractured 
porous medium, Part 2, Mathematical theory (Yucca Mountain 
Project), 15:16156 (R;US) 

Pasco basin hydrologic modeling and far-field radionuclide mi- 
gration potential, 15:16136 (R;US) 

Three-dimensional contaminant plume dynamics in the vadose 
zone: Simulation of the 241-T-106 single-shell tank leak at 
Hanford, 15:16118 (R;US) 

FLUID FLOW COUNTERS 
See FLOW COUNTERS 
FLUID INJECTION PROCESSES 
Modification of the logic and control system for the 80-ounce in- 
jection molding machine: Final report, 15:17140 (R;US) 
FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 

Decomposition of calcium sulphate at reducing conditions in an 
atmospheric fluidised bed boiler, 15:15891 (RA;DK) 

International Energy Agency implementation agreement for co- 
operation in the field of atmospheric fluidized bed combustion 
in industrial and district heating boilers, annual report 1988, 
15:17687 (R;SE) 

Straw-firing in fluidized beds: 
(R:DK;in Danish) 

FLUIDIZED BEDS 

High temperature solar energy research at the University of Min- 

nesota, past and future, 15:16313 (RA;IL) 
FLUIDIZED-BED COMBUSTION 

A kinetic model for NO, formation in fluidized bed combustion, 
15:15896 (RA;DK) 

Catalytic effects in the formation of NO, in fluidized bed com- 
bustion: Presentation of research work at Aabo Akademi, 
15:15895 (RA;DK) 

Decomposition of NH3 over quartz sand, and calcined/sulfated 
limestone at 725-960 deg. C, 15:15894 (RA;DK) 

Energy research and development in the Federal Republic of 
Germany: fossil energy - renewable energy - efficient use of 
energy, 15:16485 (RA;IL) 

Process design for high-sulfur fuels utilization, 15:16035 (RA;IL) 

Reduction of nitrogen oxides during combustion in a fluidized- 
bed, 15:15893 (RA;DK;in Swedish) 

FLUIDIZED-BED COMBUSTORS 

Fluidization research at Morgantown Energy Technology Cen- 
ter, 15:15921 (BA;US) 

Modeling of coal-gasification fluidized-bed reactors for scale-up 
and commercial design. Final report, May 1, 1975-December 
31, 1978, 15:15857 (R;US) 

The effect of pressure and particle clustering on particle entrain- 
ment velocity, 15:15922 (BA;CN) 

Tubing wastage in fluidized-bed coal combustors (TVA, 20 
megawatt AFBC [Atmospheric Fiuidized Bed Combustion] pi- 
lot plant): Final report, 15:15912 (R;US) 

FLUORENE 

Interactive chemistry of coal-petroleum processing: Quarterly 
report, September 16, 1989—December 15, 1989, 15:15845 
(R;US) 

FLUORESCENCE SPECTROSCOPY 
Artifacts and diagnostics in fast fluorescence measurements, 
15:17820 (R;US) 
FLUORIDES 

See also ARSENIC FLUORIDES 
CARBON FLUORIDES 
KRYPTON FLUORIDES 
LITHIUM FLUORIDES 
SODIUM FLUORIDES 
YTTRIUM FLUORIDES 

Niobium electrodeposition from molten fluorides, 15:17179 

(R;BR;In Portuguese) 
FLUORIMETRY 
See FLUORESCENCE SPECTROSCOPY 
FLUORINE 

Activation methods for determination of light element impurities 
in pure materials using accelerated ion beams, 15:17226 
(RA;SU;in Russian) 


Stoking methods, 15:16260 
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FLUORINE 19 

Coherent excitation of relativistic nuclei in crystals: theory and 

computer simulation, 15:18665 (RA;SU;In Russian) 
FLUORINE 19 REACTIONS 

Anomalous anisotropies of fission fragment angular distributions 
in sub-barrier fusion fission reaction, 15:18608 (RA;DE) 

Fission fragment spins and spectroscopy, 15:18571 (RA;DE) 

FLUORINE FLUORIDES 

See FLUORINE 

FLUORINE ISOTOPES 

See also FLUORINE 19 

Hypernucleus formation in high-energy nuclear collisions, 
15:18681 (RA;SU) 

FLUORS 
See PHOSPHORS 
FLY ASH 

A study of techniques for reducing ash deposition in coal-fired 
gas turbines, 15:15868 (J;US) 

Behavior of basic elements during coal combustion, 15:15865 
(J;US) 

Characterization and modification of particulate properties to en- 
hance filtration performance: Quarterly technical progress 
report, September 1989—-November 1989, 15:16501 (R;US) 

Chemical characteristics of Ontario Hydro coal fly ash: A re- 
view, 15:16506 (R;CA) 

Deposit remediation in coal-fired gas turbines through the use of 
additives, 15:15900 (J;US) 

Development of dredged ash disposal area, Paradise fossil 
plant: Final environmental assessment, 15:16510 (R;US) 

Evaluation of filter media for clarification of partially dissolved 
residues containing plutonium: Revision, 15:17977 (R;US) 

Flue gas conditioning for fabric filter performance improvement: 
Final report, 15:16500 (R;US) 

Groundwater study at Nanticoke Ash Lagoon. Part 1. Physical 
hydrogeology, 15:16507 (R;CA) 

Shawnee groundwater assessment, Phase 1, 15:18030 (R;US) 

Studies of transformations of inorganic constituents in a Texas 
lignite during combustion, 15:15864 (J;US) 

Variation in coal composition. A computational approach to 
study the mineral composition of individual coal particles, 
15:15880 (J;US) 

FOAMS 
See also UREA-FORMALDEHYDE FOAMS 
Explosions in presence of foam, 15:17473 (RA;IL) 
FOILS 

High-purity beryllium foils, 15:17052 (R;US) 

On measuring the electron ionization energy losses by the punch- 
through method of thin foils, 15:18793 (RA;SU;In Russian) 

FOOD 

See also BREAD 

Environmental monitoring at Mound: 1988 report, 15:16177 
(R;US) 

Nonreturnable packaging: The environmental debate. January 
1982-August 1989 (Citations from Packaging Science and 
Technology Abstracts data base). Report for January 1982- 
August 1989, 15:18094 (R;US) 

Packaging materials biodegradation. January 1973-October 
1989 (Citations from the Rubber and Plastics Research Asso- 
ciation data base). Report for January 1973-October 1989, 
15:16240 (R;US) 

Plastic packaging: Migration of plastics into foods. March 1972- 
November 1989 (Citations from the Food Science and 
Technology Abstracts data base). Report for March 1972- 
November 1989, 15:18093 (R;US) 

Thermal time distributions in a tube heat exchanger: A study 
with application to sterilisation of liquid foods, 15:18092 (R;SE) 

FOOD AND AGRICULTURE ORGANIZATION 

See FAO 

FOOD INDUSTRY 

See also DAIRY INDUSTRY 

Ice storage - execution and application, 15:16704 (RA;IL) 

Membrane processes in the rationalization of agro-food and 
leather industry; energetic and ecological aspects, 15:16938 
(RA;IL) 





FOOD IRRADIATION 
See FOOD PROCESSING 
FOOD PROCESSING 
Energy conservation in relation to fast cooling of baked foods, 
15:16947 (R;DK;In Danish) 
FOODSTUFFS 
See FOOD 
FORCED CONVECTION 

Design for minimum temperature of a compact heat exchanger 
cooled by forced air convection, 15:16497 (J;IL) 

Heat transfer coefficient in opposing mixed convection. |. A 
complete analytical solution, 15:17668 (J;IL) 

FOREIGN EXCHANGE RATE 
Multi-currency considerations in international trade, 15:15902 
(RA; IL) 
FORENSIC SCIENCE 
See CRIME DETECTION 
FORESTS 

Effects of temperature and light on photosynthesis of dominant 
species of a northern hardwood forest (Populus grandiden- 
tata, Quercus rubra, Betula papyrifera), 15:17979 (J;US) 

Potential economic impacts of air pollution on stumpage and pri- 
mary wood product markets in the United States, 15:17915 
(J;US) 

FORMALDEHYDE 

Formaldehyde resins in building materials. December 1973- 
October 1989 (Citations from the Rubber and Plastics 
Research Association data base). Report for December 1973- 
October 1989, 15:16884 (R;US) 

Radon and formaldehyde concentrations as a function of venti- 
lation rates in new residential buildings in the Northwest, 
15:17918 (J:US) 

FORMALIN 

See FORMALDEHYDE 
FORMALITH 

See FORMALDEHYDE 
FORMIC ACID 

Chemical denitration of aqueous nitrate solutions, 15:16060 

(R;CA) 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FORMOSA 
See TAIWAN 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 

Bibliography of publications of the Oak Ridge National Labora- 
tory Fossil Energy Program, October 1, 1974 through 
September 30, 1989, 15:16786 (R;US) 

Monthly energy review, October 1989, 15:15923 (R;US) 

Small and very small self contained power plants for isolated 
communities, 15:16389 (RA;IL) 

FOSSIL-FUEL POWER PLANTS 

See also PARADISE STEAM PLANT 

An introduction to the Tennessee Valley Authority Online Diag- 
nostic Monitoring System project, 15:16495 (R;US) 

Characterization of a solid sorbent with crystallite size and strain 
data from x-ray-diffraction line broadening, 15:16508 (R;US) 

Chemical characteristics of Ontario Hydro coal fly ash: A re- 
view, 15:16506 (R;CA) 

Effects of selenium on mallard duck reproduction and immune 
function, 15:18123 (R;US) 

Enel's purchasing policy, 15:15927 (RA;IL) 


FREE ELECTRON LASERS 


Energy research and development in the Federal Republic of 
Germany: fossil energy - renewable energy - efficient use of 
energy, 15:16485 (RA;IL) 

Guidelines for an environmental impact assessment of a 150- 
200 megawatt coal fired generating station at Grand Lake: 
First draft, 15:16739 (R;CA) 

identification of CaSO, formed by reaction of CaO and SOp 
(journal article). Report for October 1988-March 1989, 
15:17901 (R;US) 

Impact of RDF cofiring on power plant operation and eco- 
nomics, 15:16969 (BA;US) 

Kendal - 4,000 MW indirect dry cooled power station project, 
15:16487 (RA;IL) 

Northern Arizona Basin Study (NABS), 1989, 15:17890 (R;US) 

Removal of dust from flue gas at elevated temperatures and 
pressures, 15:16503 (R;DK;In Danish) 

Role of porosity loss in limiting SO2 capture by calcium-based 
sorbents, 15:17900 (R;US) 

The conversion to coal, 15:16486 (RA;IL) 

FOUNDATIONS 

Will CFC restrictions jeopardize anticipated foundation thermal 

efficiency gains?, 15:16843 (R;US) 
FRACTALS 

On the power dependence of rapidity bin factorial moments, 

15:18884 (R;US) 
FRACTURE MECHANICS 
Finite element calculations in fracture mechanics experiments at 
temperatures above 700deg C, 15:17044 (R;DE;in German) 

FRAGMENTS (DECAY) 

See DECAY 
FRAGMENTS (FALLOUT) 

See FALLOUT 
FRAGMENTS (FISSION) 

See FISSION FRAGMENTS 
FRAGMENTS (PARTICLES) 

See PARTICLES 
FRANCE 

Greenhouse cover light transmission: a review, 15:16914 (RA;IL) 

Impact of load management policy on load curves, 15:16795 
(RA;IL) 

International network for solar drying of agricultural products, 
15:16931 (RA;IL) 

Low temperature greenhouse heating systems in France, 
15:16919 (RA;IL) 

Performance and model of two types of greenhouses with solar 
energy storage, 15:16925 (RA;IL) 

Report of the French Israeli symposium on greenhouse technol- 
ogy, 15:16907 (R;IL) 

FREE CONVECTION 
See NATURAL CONVECTION 
FREE ELECTRON LASERS 

140 GHz microwave FEL experiments using ELF-ll, 15:18981 
(R;US) 

A novel method for achieving coherence and maximum effi- 
ciency in a high power FEL oscillator, 15:19025 (RA;IL) 

A review of free-electron laser research at the naval research 
laboratory, 15:17744 (RA;IL) 

Developments in on-line, electron-beam emittance measure- 
ments using optical transition radiation techniques, 15:17705 
(R;US) 

Electron beam and high-speed optical diagnostics for the Los 
Alamos HIBAF [High Brightness Accelerator FEL] Facility, 
15:17747 (R;US) 

Free electron lasers based on electrostatic acelerators, 
15:19030 (RA;IL) 

Induction linac based free-electron laser amplifier for fusion ap- 
plications, 15:19028 (RA;IL) 

Intense microwave prototype a free-electron laser amplifier for 
plasma heating in the microwave tokamak experiment, 
15:17724 (RA;IL) 

Japanese activities on storage ring and RF Linac FEL develop- 
ment, 15:17719 (RA;IL) 

Near-ideal lasing with a uniform wiggler, 15:19026 (RA;IL) 


ERA Vol. 15, No. 7 647 





FREE ELECTRON LASERS 


Optical focusing in a free electron laser for internal confinement 
fusion, 15:19027 (RA;IL) 

Program and system development at the SCA/FEL, 15:17743 
RA;IL 

am seins PALADIN experiment, 15:17769 (R;US) 

Status of the Darmstadt near-infrared FEL project, 15:17725 
(RA;IL) 

Tenth international free electron laser conference, kibbutz Ra- 
mat Rachel, Jerusalem, Israel, August 29 - September 2, 
1988: Program and abstracts, 15:17723 (R;IL) 

Wiggler-free free electron laser - a single particle approach, 
15:18945 (RA;IL) 

FREE RADICALS 

See RADICALS 

FREONS 
Thermodynamic properties of supercritical mixtures: Final re- 
port, 15 September 1982-14 June 1989, 15:17279 (R;US) 

FRESH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
FRM DEVICES (THERMONUCLEAR) 

See FIELD-REVERSED MIRROR REACTORS 
FRUIT (SEEDS) 

See SEEDS 
FTR REACTOR (RICHLAND) 

See FFTF REACTOR 
FUEL CANS 

Calculated and measured behaviour of zircaloy fuel sheaths 
during in-reactor LOCA tests, 15:16563 (R;CA) 

Calculations of axial variations in sheath strains, during a hypo- 
thetical LOCA, 15:16564 (R;CA) 

FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS 

Testing of a 40 kW phosphoric acid fuel cell power pliant at B.C. 
Hydro, 15:16476 (R;CA) 

The market for fuel cell power plants within municipally owned 
utilities: Final report, 15:16825 (R;US) 

FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
HYDROGEN FUEL CELLS 

An electrochemical claus process, 15:16828 (BA;US) 

Fuel cells. August 1985-September 1989 (Citations from the 
NTIS data base). Report for August 1985-September 1989, 
15:16826 (R;US) 

Improving the CO tolerance of Pt fuel cell electrocatalysts, 
15:16827 (BA;US) 

Processes in ionomeric membranes employed in proton- 
exchange-membrane (PEM) fuel-cells, 15:16830 (BA;US) 

FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL ELEMENTS 
See also FUEL RODS 
SPENT FUEL ELEMENTS 

Operating reliability of fuel elements of light water reactors, 
15:16546 (RA;CS;In Czech) 

Thermal-hydraulic analysis of a packed-bed-reactor fuel ele- 
ment. Master's thesis, 15:16560 (R;US) 

FUEL GAS 
See also INTERMEDIATE BTU GAS 
NATURAL GAS 

Industrial combined cycle power plant for Ashdod oil refineries, 

15:16488 (RA;IL) 
FUEL INJECTION SYSTEMS 

An opposed jet quasi-monodisperse spray diffusion flame, 
15:17681 (RA;IL) 

Gaseous fuel injection (GFI) systems for light and heavy duty 
vehicles, 15:16990 (RA;CA) 

FUEL KERNELS 
See FUEL PARTICLES 
FUEL PARTICLES 

Thermal-hydraulic analysis of a packed-bed-reactor fuel ele- 

ment. Master’s thesis, 15:16560 (R;US) 


648 ERA Vol. 15, No. 7 


FUEL PELLETS 

Density gradients in ceramic pellets measured by computed to- 

mography, 15:17072 (R;CA) 
FUEL REPROCESSING PLANTS 

See also SELLAFIELD REPROCESSING PLANT 

Chemistry of the “Silver Reactor”: Part A, Influence of No con- 
centration and temperature during slug dissolving; Part B, 
Reactions with ammonia gas, 15:16052 (R;US) 

FUEL ROD CONSOLIDATION 

See FUEL RODS 

FUEL RODS 

Determination of some thermal properties of the NEPTUN 
heater rod and experimental test of the inverse heat conduc- 
tion program INCON, 15:17667 (R;CH) 

INTERPIN: a fuel rod performance code of Studsvik Ener- 
giteknik AB: Results of a benchmarking exercise at PSI (code 
version 88.01), 15:16627 (R;CH) 

Solution to a fuel-and-cladding rewetting model, 15:16628 (R;CH) 

The MERLIN programme: Pt. 3: The development of an electri- 
cally heated PWR fuel rod simulator for the MERLIN rig 
(Bundle B), 15:16552 (R;GB) 

FUEL SHEATHS 

See FUEL CANS 
FUEL SLUGS 

See FUEL RODS 
FUEL SLURRIES 

Advanced atomization concept for CWF [coal-water fuel] burn- 
ing in small combustors: Final report, 15:15914 (R;US) 

Advanced coal-fueled combustor for residential space heating 
applications: Final report, 15:15918 (R;US) 

Dewatering dilute fine coal/water slurries to produce coal/water 
fuel, 15:15833 (BA;US) 

Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, September 14, 1989-December 
15, 1989, 15:15915 (R;US) 

Secondary atomization of single coal-water fuel droplets: Final 
report, 15:15911 (R;US) 

FUEL SUBSTITUTION 
Proceedings of the fifth Windsor workshop alternative fuels, 
15:16989 (R;CA) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUEL SYSTEMS 
See also FUEL INJECTION SYSTEMS 
First generation fuel system design, 15:17677 (R;CA) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUMES 
See AEROSOLS 
FUNCTIONAL MODELS 

See also PILOT PLANTS 

Density profile determination by function fit with possibility of 
hollow and peaked profiles, 15:18963 (R;GB) 

FUNCTIONS 
See also ANALYTIC FUNCTIONS 
HAMILTONIAN FUNCTION 
STRUCTURE FUNCTIONS 
A modified Moebius inverse formula and its applications in 
physics, 15:18895 (R;XA) 
A note on the Titchmarsh-Weyl m-function, 15:19116 (RA;US) 
FUNDAMENTAL PARTICLES 

See ELEMENTARY PARTICLES 
FURNACE OIL 

See HEATING OILS 
FUSED SALTS 

See MOLTEN SALTS 
FUSION (MELTING) 

See MELTING 
FUSION (NUCLEAR) 

See THERMONUCLEAR REACTIONS 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 





FUSION FUELS 

See THERMONUCLEAR FUELS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 


G 


GADOLINIUM COMPOUNDS 

See also GADOLINIUM OXIDES 

Study of *He* channeling in crystals and films with garnet struc- 
ture, 15:18774 (RA;SU;In Russian) 

GADOLINIUM OXIDES 

Luminescence determination of samarium and europium mi- 
croamounts in high purity lanthanide oxides and in the charge 
of gallium gadolinium garnet, 15:17240 (RA;SU;In Russian) 

GALACTIC EVOLUTION 

Introduction to cosmic strings, 15:18187 (RA;JP) 
GALAXIES 

UV observations of NGC 205. Final report, 15:18198 (R;US) 
GALENA 

Lead isotope evolution in the Rhodope region, Bulgaria, 
15:17191 (RA;DD) 

GALLIUM 

Trace elemental analysis in bone using x-ray microscopy, 

15:18098 (R;US) 
GALLIUM ALLOYS 

Improvement in high magnetic field behavior of vandium gallium 
superconductors by enhancement of spin-orbit scattering: Fi- 
nal technical report, 15:17017 (R;US) 

GALLIUM ANTIMONIDES 

Ordered structures in GaAs;_,Sb, alloys grown by 

organometallic vapor phase epitaxy, 15:17106 (BA;US) 
GALLIUM ARSENIDE SOLAR CELLS 

A manufacturing process for GaAs/GaAlAs solar cells using 
continuous LPE growth, 15:16307 (RA;IL) 

On the feasibility of P.V. concentrators operating over 1000 X, 
15:16327 (BA;US) 

On the spectral response of GaAs photovoltaic devices, 
15:16305 (RA;IL) 

GALLIUM ARSENIDES 

A photocapture test of DX-center models, 15:18259 (R;US) 

Acoustic wave emission by two dimensional plasmons, 
15:18727 (R;XA) 

Edge effects at local ion implantation, 15:18852 (RA;SU;In Rus- 
sian) 

Gallium arsenide amorphization during ion implantation, 
15:18849 (RA;SU;In Russian) 

Hydrogen ion neutralization in metals and semiconductors, 
15:18808 (RA;SU;in Russian) 

Interfacial chemistry at semiconductor photoelectrodes: The 
chemistry and electrochemical behavior of transition-metal ion 
treated eta-GaAs, 15:17434 (BA;US) 

Interfacial reactions between metal and gallium arsenide, 
15:17065 (J;US) 

Modification of electrophysical properties of gallium arsenide 
surface layer during ion implantation, 15:18848 (RA;SU;In 
Russian) 

Ordered structures in GaAs;_,Sb, alloys grown by 
organometallic vapor phase epitaxy, 15:17106 (BA;US) 

Peculiarities of gallium arsenide monocrystal structure irradiated 
by inert gas ions, 15:17031 (RA;SU;in Russian) 

GALLIUM PHOSPHIDES 

Dopant site location in dual-implanted GaP using {111} planar 
channeling, 15:18724 (R;US) 

lon bombardment induced changes in microhardness of GaP, 
15:17137 (RA;SU) 

GALLIUM SELENIDES 

Interfacial chemistry at semiconductor photoelectrodes: The 
chemistry and electrochemical behavior of transition-metal ion 
treated eta-GaAs, 15:17434 (BA;US) 


GAS SPILLS 


Lattice parameter determinations of Cu,Ag/;_,/InSe2 and 
CulnyGa/; _,/Sep crystalline chalcopyrite quaternary solid so- 
lutions grown from the melt, 15:17102 (BA;US) 

Optical and electrical properties of Cu,Ag;_,lnSe2 and 
CulnyGa; _,Sep2 alloys, 15:17057 (BA;US) 

Photoelectrochemical characterization of CuGaSe, and 
Cu(Ga,|n)Sez films and defect chemical implications for solar 
cell performance, 15:16343 (BA;US) 

Structural properties of some copper ternary compounds, 
15:16320 (BA;US) 

GAMMA ASTRONOMY 

Very high energy gamma ray astrophysics: Progress report, 

May 1, 1989—February 1, 1990, 15:18166 (R;US) 
GAMMA RADIATION 

Relative biological effectiveness (RBE) of fission neutrons and 
gamma rays at occupational exposure levels: Volume 3, 
Studies on the gross and microscopic pathology observed at 
death of mice exposed to 60 equal once-weekly doses of fis- 
sion neutrons and gamma rays, 15:18115 (R;US) 

GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 


GAMMA SPECTRA 

An MS-DOS-based program for analyzing plutonium gamma- 
ray spectra: Volume 1, Data-analysis methodology and 
software, 15:18684 (R;US) 

An MS-DOS-based program for analyzing plutonium gamma-ray 
spectra: Volume 2, System operation, software installation, 
and maintenance of the data-transfer, data-analysis, and 
quality-assurance applications, 15:18685 (R;US) 

An MS-DOS-based program for analyzing plutonium gamma- 
ray spectra: Volume 3, Software listing, 15:18686 (R;US) 

GAMMA SPECTROMETERS 

See also PAIR SPECTROMETERS 

A liquid xenon imaging telescope for 1-30 MeV gamma-ray as- 
trophysics, 15:17800 (R;US) 

Experiments at SATURNE with a pi°, eta spectrometer, 
15:17793 (RA;SU) 

GAMMA SPECTROSCOPY 

Gamma spectrometry of 2°°Th in chemical concentrate of ura- 
nium, 15:17198 (RA;CS;in Czech) 

Use of information theory in optimizing gamma spectrometry 
measurements in INAA, 15:17223 (RA;CS;iIn Czech) 

GARNETS 

Method of obtaining SESAME equations of state for porous ma- 

terials: Application to garnet sand, 15:18872 (R;US) 
GAS APPLIANCES 

Condensate disposal from high-efficiency commercial heating 
equipment. Topical report, August-December 1988, 15:16883 
(R;US) 

GAS COMPRESSORS 

CNG [compressed natural gas] compressor operations monitor- 
ing, 15:16024 (R;CA) 

Compressed natural gas home compressor operations monitor- 
ing, 15:16023 (R;CA) 

GAS CONDENSATES 

Tainting and toxicity in sea scallops (Placopecten magelianicus) 
exposed to the water-soluble fraction of Scotian Shelf natural 
gas condensate, 15:16022 (R;CA) 

GAS COOLANTS 

See GASES 
GAS ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAS FUELS 

See also FUEL GAS 

Biofuels and Municipal Waste Research Program of the U.S. 
Department of Energy, 15:16245 (BA;US) 

GAS OILS 

Detailed analysis of acidic compounds in Mayan gas oil and hy- 

drotreated products, 15:16012 (J;US) 


GAS SPILLS 
Gas diffusion on platforms, 15:16019 (R;NO;In Norwegian) 
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GAS TURBINE ENGINES 


GAS TURBINE ENGINES 

The MHOST finite element program: 3-D inelastic analysis 
methods for hot section components. Volume 3: Systems’ 
manual. Final report, 15:17686 (R;US) 

GAS TURBINE POWER PLANTS 

Exergetic analysis of gas turbine cycles: a new didactic com- 

puter program, 15:16480 (RA;IT;In Italian) 
GAS TURBINES 

See also COAL-FIRED GAS TURBINES 

Design and operating results of 145-MW low-caloric gas-fired 
combined-cycle power plant for Chiba works of Kawasaki 
Steel Corporation, 15:16953 (R;JP) 

Dispersion strengthening of high-temperature niobium alloys. Fi- 
nal report, May 1986-April 1989, 15:17009 (R;US) 

Gas turbines in electric power plants or combined-cycle power 
plants: optimization of output and mechanical/thermal output 
ratio, 15:16481 (RA;IT:In Italian) 

Industrial combined cycle power plant for Ashdod oil refineries, 
15:16488 (RA;IL) 

Overview and perspective of compressed air energy storage 
technology, 15:16705 (RA;IL) 

The gas and steam combined cycle: Report 4.2.11, 15:16475 
(RA;CA) 

GAS WELLS 
See NATURAL GAS WELLS 
GAS-INSULATED SUBSTATIONS 
Assessment of moisture in gas-insulated substations, 15:16693 
(R;CA) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See aiso EXHAUST GASES 
FLUE GAS 

Design and operating results of 145-MW low-caloric gas-fired 
combined-cycle power plant for Chiba works of Kawasaki 
Steel Corporation, 15:16953 (R;JP) 

Effects of selenium on mallard duck reproduction and immune 
function, 15:18123 (R;US) 

[Standardization of radioactive waste categories]: Foreign trip 
report, November 24—December 3, 1989, 15:16113 (R;US) 

GASES 
See also AIR 
COAL GAS 
EXHAUST GASES 
FUEL GAS 
SYNTHESIS GAS 

Explosions in presence of foam, 15:17473 (RA;IL) 

Gas-phase reactions of Fe~ and Co~ with simple thiols, sul- 
fides, and disulfides by Fourier transform mass spectrometry, 
15:17377 (J;US) 

On the propagation of a normal shock wave in a carbon-oxygen 
suspension, 15:17683 (RA;IL) 

GASOHOL 

Cold start and driveability of vehicles operating on methanol- 
gasoline blends, 15:16988 (R;CA) 

Safety of reduced liquid volumes in fuel tanks of road vehicles 
using alcohol fuels, 15:16987 (R;CA) 

GASOLINE 
Biofuels and Municipal Waste Research Program of the U.S. 
Department of Energy, 15:16245 (BA;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASTRIN 
Gastrin labelled at Ipen: comparison with a commercial tracer, 
15:18091 (R;BR;In Portuguese) 
GENE LOCI 
See GENES 
GENE MUTATIONS 

The role of genotype in the mutagenic effect of ionizing radiations 

with different LET on E. coli cells, 15:18111 (R;SU;in Russian) 
GENERAL CIRCULATION MODELS 

Natural and anthropogenic climate change: Progress report, 

March 1, 1989-November 1, 1989, 15:17877 (R;US) 


650 ERA Vol. 15, No. 7 


GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (PULSE) 

See PULSE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENES 

A 4-kDa maize chloroplast polypeptide associated with the 
cytochrome be-f complex: Subunit 5, encoded by the chloro- 
plast petE gene, 15:16348 (J;US) 

GEOCHEMICAL SURVEYS 
Natural radioactivity of brown coal samples from North Bo- 
hemian Brown Coal Basin, 15:15877 (RA;CS;in Czech) 
GEOCHRONOLOGY 
See AGE ESTIMATION 
GEODESICS 

Geodesic in Godel type universes, 15:18901 (R;BR;In Por- 

tuguese) 
GEOLOGIC FORMATIONS 

Modeling the uncertainties in the parameter values of a sparse 

data set using the beta probability distribution, 15:16150 (R;US) 
GEOLOGIC FRACTURES 

A direct integral method for the analysis of borehole fiuid con- 
ductivity logs to determine fracture inflow parameters, 
15:18157 (R;US) 

An evaluation of information on vertical crustal movements per- 
taining to deep disposal, 15:16112 (R;CA) 

On the movement of a liquid front in an unsaturated, fractured 
porous medium, Part 2, Mathematical theory (Yucca Mountain 
Project), 15:16156 (R;US) 

GEOLOGY 

Thermodynamic correlations between isotope ratios and ele- 
ment abundance in individual geological samples, 15:17943 
(RA;DD;in German) 

GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOMETRY 

Sharply focused sets of lines on a conic in PG(2,q), 15:19145 

(R;US) 
GEOTHERMAL ENERGY 

Energy research and development in the Federal Republic of 
Germany: fossil energy - renewable energy - efficient use of 
energy, 15:16485 (RA;IL) 

Low temperature greenhouse heating systems in France, 
15:16919 (RA;IL) 

Report of the French Israeli symposium on greenhouse technol- 
ogy, 15:16907 (R;IL) 

Reverse trade mission on the drilling and completion of geother- 
mal wells: Final report, May 25-29, 1989, 15:16425 (R;US) 

Small and very small self contained power plants for isolated 
communities, 15:16389 (RA;IL) 

GEOTHERMAL HEATING 

See also GEOTHERMAL WATER HEATING 

Feasibility study for direct utilization of geothermal energy re- 
sources at Summerland, B.C., 15:16426 (R;CA) 

Town of Edson geothermal pilot project: Feasibility study: Final 
report, 15:16427 (R;CA) 

Use of water sleeves in order to utilize solar energy to obtain 
earlier and greater crop yields, 15:16924 (RA;IL) 

GEOTHERMAL POWER PLANTS 

Modular units for on-site power generation in remote locations, 
15:16489 (RA;IL) 

Small power piant reverse trade mission: Final report, 15:16421 
(R;US) 

GEOTHERMAL SYSTEMS 

See also HOT-DRY-ROCK SYSTEMS 

Subsidence in geopressured geothermal resource test sites: 
Monitoring assessment combining geodetic leveling and tidal 
control stations in southwestern Louisiana, 15:16422 (J;US) 

GEOTHERMAL WATER HEATING 

Experience in on-site electricity supply from locally available 

heat sources, 15:16390 (RA;IL) 





GEOTHERMAL WELLS 

Geothermal heating at Retamim. Technical visit 8/12/87, 

15:16935 (RA;IL) 
GERM CELLS 
Factors affecting the nature of induced mutations, 15:18036 
(R;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 

Distributions of relativistic charged particle energy losses in di- 
rect and bent crystals: Comparison of theory with experiment, 
15:18798 (RA;SU;in Russian) 

Effect of heavier than Ar fast ions on Ge monocrystal and a new 
mechanism of autorecrystallization, 15:18795 (RA;SU;In Rus- 
sian) 

Heat capacity of high purity germanium, 15:17041 (RA;SU;in 
Russian) 

Heteroepitaxial growth of germanium films by supersonic free jet 
chemical beam epitaxy, 15:17014 (R;US) 

High energetic electron radiation in crystals of intermediate 
thickness, 15:18815 (RA;SU;In Russian) 

Hydrogen ion neutralization in metais and semiconductors, 
15:18808 (RA;SU;In Russian) 

Maxima radiative energy losses by ultrarelativistic axially chan- 
neling electrons, 15:18862 (RA;SU;In Russian) 

Method of generating quasimonochromatic polarized gamma ra- 
diation, 15:18840 (RA;SU;in Russian) 

On the effect of quantum recoil on the characteristics of relativis- 
tic particle radiation in crystals, 15:18835 (RA;SU;In Russian) 

Peculiarities of the emission spectra of relativistic electrons axi- 
ally channeling in various crystals: Experiment, 15:18824 
(RA;SU;In Russian) 

Transverse energy distribution of electrons making a contribu- 
tion into the Belkasem peak, 15:18827 (RA;SU;in Russian) 

Unthreshold quantum stopping self-modulation of a beam of 
particles during oriented motion in crystals, 15:18789 
(RA;SU;In Russian) 

GERMANIUM ALLOYS 

Pressure dependence of the electrical resistivity in the magnetic 

Kondo lattice systems CePtGe and CePt2, 15:17013 (R;US) 
GERMANIUM ARSENIDES 
Polarized electrons from GaAs for parity nonconservation stud- 
ies and Moeller scattering at 250 MeV, 15:18405 (D;US) 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GETTERS 

Pumping performance of Non-Evaporable Getter (NEG) pumps 

in ultra-high vacuum, 15:17763 (RA;JP;In Japanese) 
GIANT RESONANCE 

Excitation of giant multipole resonances by proton scattering in 

a relativistic impulse approximation, 15:18663 (RA;IL) 
GIANT RESONANCE MODEL 

Helium-three and proton radiative capture studies at intermedi- 

ate energies, 15:18274 (D;US) 
GINZBURG-LANDAU THEORY 

Remarks on the Landau-Ginzburg potential and RG-flow for 

SU(2)-coset models, 15:18498 (R;XA) 
GLACIERS 

Stratification of Spitsbergen glaciers by isotopic methods, 

15:17998 (RA;DD) 
GLASS 

See also BOROSILICATE GLASS 

Advances in glasses for high average power laser systems, 
15:17717 (BA;US) 

Correlation of laboratory and Stripa field leaching studies, 
15:16162 (BA;US) 

Durability tests and lifetime prediction for insulating glass, 
15:16409 (RA;SE) 

Evaluating a glass surface produced by ductile grinding, 
15:17152 (R;US) 

GLASSY METALS 
See METALLIC GLASSES 


GRAIN ALCOHOL 


GLAZING MATERIALS 
Superwindows from pyrolytic deposition of fluorine doped tin ox- 
ide on glass. U-values and eletrical contracts, 15:16885 (R;CA) 
GLOBAL FALLOUT 
Annual report on radioactive discharges from Winfrith and moni- 
toring the environment 1986, 15:16637 (R;GB) 
GLUCOSE 
Glucose carbon recycling in children with glycogen storage dis- 
ease measured by [U-'°C] glucose and ‘°C NMR, 15:18063 
(RA;IL) 
GLYCINE HISPIDA 
Oil, fatty acid, and protein content of seeds harvested from soy- 
beans exposed to O3 and/or SO2, 15:18128 (J;US) 


GLYCOGEN 
Determination of gluconeogenesis and TCA cycle interaction in 
rat liver by ‘°C NMR and [U-'°C.] glucose, 15:18075 (RA;IL) 
Glucose carbon recycling in children with glycogen storage dis- 
ease measured by [U-'SC] glucose and ‘°C NMR, 15:18063 
(RA; IL) 
GLYCOSIDES 
Deuterium NMR of n alkyl beta-D glucopyranoside liquid crys- 
talline systems, 15:18743 (RA;IL) 


GOBAR GAS 
See INTERMEDIATE BTU GAS 
METHANE 


GOLD 

Analysis of angular dependence of helium ion stopping in thin 
films, 15:18811 (RA;SU;in Russian) 

Calculation of energy losses in metals with allowance for inter- 
action of conduction electrons and inner shell ones, 15:18806 
(RA;SU;in Russian) 

Momentum distributions of neutral pions in heavy ion reactions 
at the CERN-SPS, 15:18523 (RA;SU) 

Potential induced structural transformations of FCC metal sur- 
faces in electrolyte, 15:17153 (BA;US) 

Size selective monomolecular assemblies: Structure, character- 
ization, and interfacial reactivity, 15:17164 (BA;US) 

Spread of energy losses of H* and He* ions passing through 
gold film, 15:18809 (RA;SU;Iin Russian) 

The rationale for RHIC in the contex of recent A+A data, 
15:18526 (RA;SU) 


GOLD 197 TARGET 
Dynamic components in “°Ar-induced fissionlike reactions, 
15:18567 (RA;DE) 
Fission coincident neutrons and fragment masses from 
3254197 Au at E = 26.2 MeV/u, 15:18572 (RA;DE) 
Fission fragment spins and spectroscopy, 15:18571 (RA;DE) 
Fission of heavy nuclei induced by different probes, 15:18568 
(RA;DE) 
Non equilibrium fission processes in intermediate energy nu- 
clear collisions, 15:18570 (RA;DE) 
Observation of bremsstrahlung in fission process, 15:18602 
(RA;DE) 
On the decay modes of heavy nuclear systems formed in 
40 Ar(44 MeV/u) + Au,Th collisions, 15:18573 (RA;DE) 
Projectile fission in heavy-ion reactions, 15:18652 (RA;DE) 
GOLD COMPLEXES 
Formation of gold(l) halide and thiocyanate complexes in pyri- 
dine and acetonitrile and the structures of gold(!) solvates in 
these solvents. A thermodynamic and EXAFS spectroscopic 
study, 15:17391 (J;US) 
GOLD COMPOUNDS 
Formation of gold(l) halide and thiocyanate complexes in pyri- 
dine and acetonitrile and the structures of gold(l) solvates in 
these solvents. A thermodynamic and EXAFS spectroscopic 
study, 15:17391 (J;US) 
Formation of metal colloids in inverse micelles and microemul- 
sions, 15:17362 (R;US) 
GOLDHABER-TELLER MODEL 
See GIANT RESONANCE MODEL 


GRAIN ALCOHOL 
See ETHANOL 
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GRAIN ORIENTATION 


GRAIN ORIENTATION 
Coincidence orientations of grains in rhombohedral and hexago- 
nal materials, 15:17096 (R;CH;In German) 
GRAINS (CEREAL) 
See SEEDS 
GRANITES 

Executive summary of phase 2, 15:16152 (R;SE) 

Pb-U total rock and mineral dating of Falkenberg granite (North- 
east Bavaria), 15:18152 (RA;DD;In German) 

Rb-Sr and Pb-Pb systematics of granites of the Saxon granulite 
mountains, 15:18150 (RA;DD;In German) 

GRANULAR MATERIALS 

A kinetic theory derivation of the stress tensor for granular mate- 

rial that includes normal stress effects, 15:15906 (R;US) 
GRAPHITE 
The effect of bulk hydrogen inventory on the chemical erosion of 
graphite, 15:19013 (R;CA) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 
134Cs and '°’Cs activity in vegetation of North Yorkshire in Jan- 
uary 1988, 15:17931 (R;GB) 
GRAVITATION 
Hamiltonian analysis on the null plane, 15:18212 (D;CA) 
GRAVITATIONAL COLLAPSE 

Quantum effects on gravitational collapse and astrophysical ob- 

servations, 15:18178 (RA;JP) 
GRAVITATIONAL FIELDS 

On the Langevin equation for stochastic quantization of gravity, 
15:18504 (R;JP) 

The 1/N expansion in supergravity and R* terms in general rela- 
tivity, 15:18919 (D;US) 

GRAVITATIONAL LENSES 

The gravitational lens effect and its optical equivalents, 

15:18900 (R;BR;in Portuguese) 
GRAVITATIONAL WAVE DETECTORS 

An investigation of limitations to the sensitivity of a long baseline 
interferometric gravitational radiation detector, 15:18220 
(D;GB) 

Experimental developments toward a long-baseline laser inter- 
ferometric gravitational radiation detector, 15:18219 (D;GB) 

GRAVITATIONAL WAVES 
On the creation of gravitational wave by photon in external elec- 
tromagnetic field, 15:18172 (R;XA) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 1. Theory and model formulation. Final report, 
15:15982 (R;US) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 2. User’s manual for the river oil-spill simulation 
model. Final report, 15:15983 (R;US) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 3. User's manual for the lake-river oil-spill 
simulation model. Final report, 15:15984 (R;US) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 4. User’s manual for the microcomputer-based 
interactive program. Final report, 15:15985 (R;US) 

GREAT LAKES REGION 
See FEDERAL REGION V 
GREECE 

Passive solar system for heating greenhouses, 15:16921 (RA;IL) 

Yearly temperature variation to affect electricity consumption in 
Greece, 15:16805 (RA;IL) 

GREENHOUSE EFFECT 
Coal and environment in northern Europe, 15:15901 (RA;IL) 
GREENHOUSES 

Low temperature applications of solar energy for agriculture, 
15:16400 (RA;IL) 

Solar drying in Israel, 15:16933 (RA;IL) 

Air Heaters 

A survey of heating methods for greenhouses, 15:16890 

(RA;IL;In Hebrew) 
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Carbon Dioxide 
A closed greenhouse versus an open greenhouse, 15:16889 
(RA;IL;In Hebrew) 
Intermittent enrichment of commercial greenhouses with carbon 
dioxide, 15:16928 (RA;IL) 
Cost 
Tunnel greenhouse with opening roof: analysis of the results, 
15:16910 (RA;IL) 
Coverings 
Alternate night temperature regime experiments in a commer- 
cial rose greenhouse, 15:16927 (RA;IL) 
Comparison of greenhouse structures from the standpoint of en- 
ergy consumption, 15:16893 (RA;IL;lIn Hebrew) 
Greenhouse cover light transmission: a review, 15:16914 (RA;IL) 
The development of thermal coverings to prevent heat losses in 
greenhouses, 15:16895 (RA;IL;In Hebrew) 
Transmittance measurements of covering materials in the visi- 
ble and infrared range, 15:16915 (RA;IL) 
Design 
Greenhouse structures in Israel, 15:16908 (RA;IL) 
Energy Conservation 
A closed greenhouse versus an open greenhouse, 15:16889 
(RA;IL;In Hebrew) 
Energy considerations in greenhouses. Summary of workshop 
presentations, 15:16888 (R;IL;in Hebrew) 
Potential energy saving in greenhouses by replacing night venti- 
lation with vapour absorption, 15:16911 (RA;IL) 
The development of thermal coverings to prevent heat losses in 
greenhouses, 15:16895 (RA;IL;In Hebrew) 
Energy Consumption 
Comparison of greenhouse structures from the standpoint of en- 
ergy consumption, 15:16893 (RA;IL;in Hebrew) 
Energy Sources 
Energy considerations in greenhouses. Summary of workshop 
presentations, 15:16888 (R;IL;in Hebrew) 
Energy Storage 
Hydrosolaric greenhouse for roses and ornamentals, 15:16896 
(RA;IL;in Hebrew) 
Environment 
Liquid roof greenhouse in the desert: principles and operating 
experience, 15:16923 (RA;IL) 
Forced Convection 
Climate control in hydrosolaric greenhouses, 15:16897 (RA;IL;In 
Hebrew) 
Fuel Economy 
Partial heating for roses in greenhouses, 15:16894 (RA;IL;In 
Hebrew) 
Geothermal Heating 
Geothermal heating at Retamim. Technical visit 8/12/87, 
15:16935 (RA;IL) 
Geothermal Water Heating 
Heating of greenhouses with geothermal water, 15:16920 (RA;IL) 
Utilization of solar and geothermal energy for greenhouse heat- 
ing, 15:16922 (RA;IL) 
Glazing Materials 
Comparison of greenhouse structures from the standpoint of en- 
ergy consumption, 15:16893 (RA;IL;In Hebrew) 
Heat Losses 
Comparison of greenhouse structures from the standpoint of en- 
ergy consumption, 15:16893 (RA;IL;in Hebrew) 
Heat Pumps 
A survey of heating methods for greenhouses, 15:16890 
(RA;IL;In Hebrew) 
Heat Storage 
Greenhouse heating with solar energy. FAO/CNRE state-of-the- 
art study, 15:16918 (RA;IL) 
Heating 
Heating of greenhouses with geothermal water, 15:16920 (RA;IL) 
Heating Systems 
Low temperature greenhouse heating systems in France, 
15:16919 (RA;IL) 
Horticulture 
Hydrosolaric greenhouse for roses and ornamentals, 15:16896 
(RA;IL;in Hebrew) 





GROUND WATER 


Flow Rate 


Humidity 
Comparison of greenhouse structures from the standpoint of en- 
ergy consumption, 15:16893 (RA;IL;in Hebrew) 
Hydrosolaric greenhouse for roses and ornamentals, 15:16896 
(RA;IL;In Hebrew) 
Rose greenhouse air drying by hygroscopic solution, 15:16858 
(RA;IL;In Hebrew) 
Humidity Control 
Climate control in hydrosolaric greenhouses, 15:16897 (RA;IL;In 
Hebrew) 
Comparison of the thermal balances of two excess humidity 
control systems in greenhouses, 15:16913 (RA;IL) 
Hygroscopic climate control (HCC) of roses greenhouse - Mas- 
sua, 15:16912 (RA;IL) 
Performance and model of two types of greenhouses with solar 
energy storage, 15:16925 (RA;IL) 
Rose greenhouse air drying by hygroscopic solution, 15:16858 
(RA;IL;In Hebrew) 
Spray filled attic plenum for environment control in green- 
houses, 15:16929 (RA;IL) 
The development of an air to air heat exchanger for energy sav- 
ings, 15:16892 (RA;IL;In Hebrew) 
Leaks 
Comparison of greenhouse structures from the standpoint of en- 
ergy consumption, 15:16893 (RA;IL;In Hebrew) 
Meetings 
Energy considerations in greenhouses. Summary of workshop 
presentations, 15:16888 (R;IL;in Hebrew) 
Report of the French Israeli symposium on greenhouse technol- 
ogy, 15:16907 (R;IL) 
Microclimates 
Numerical simulation of the greenhouse microclimate as af- 
fected by different covering materials, 15:16916 (RA;IL) 
Passive Solar Heating Systems 
Passive solar system for heating greenhouses, 15:16921 (RA;IL) 
Use of water sleeves in order to utilize solar energy to obtain 
earlier and greater crop yields, 15:16924 (RA;IL) 
Utilization of solar and geothermal energy for greenhouse heat- 
ing, 15:16922 (RA;IL) 
Pest Control 
Pesticide application in greenhouses - without operator, 
15:16917 (RA;IL) 
Plant Growth 
Partial heating for roses in greenhouses, 15:16894 (RA;IL;In 
Hebrew) 
Renewable Energy Sources 
Beadwall test-module: The use of renewable energy in com- 
mercial greenhouses, 15:16880 (R;DK) 
Soils 
Utilization of salt gradient solar ponds for greenhouse heating at 
Bet Ha’arava. Technical visit 8/12/87, 15:16393 (RA;IL) 
Solar Heating 
Greenhouse heating with solar energy. FAO/CNRE state-of-the- 
art study, 15:16918 (RA;IL) 
Solar Space Heating 
A survey of heating methods for greenhouses, 15:16890 
(RA;IL;In Hebrew) 
Hydrosolaric greenhouse for roses and ornamentals, 15:16896 
(RA;IL;In Hebrew) 
Performance and model of two types of greenhouses with solar 
energy storage, 15:16925 (RA;IL) 
Utilization of salt gradient solar ponds for greenhouse heating at 
Bet Ha’arava. Technical visit 8/12/87, 15:16393 (RA;IL) 
Space Heaters 
Intensive heating of roses in greenhouses heated by two-phase 
salt systems, 15:16891 (RA;IL;in Hebrew) 
Space Heating 
Development of a fresh water floating insulation solar pond for 
greenhouse heating, 15:16926 (RA;IL) 
The development of an air to air heat exchanger for energy sav- 
ings, 15:16892 (RA;IL;In Hebrew) 
Temperature Control 
Climate control in hydrosolaric greenhouses, 15:16897 (RA;IL;In 
Hebrew) 


Intensive heating of roses in greenhouses heated by two-phase 
salt systems, 15:16891 (RA;IL;in Hebrew) 

Partial heating for roses in greenhouses, 15:16894 (RA;IL;in 
Hebrew) 

Spray filled attic plenum for environment control in green- 
houses, 15:16929 (RA;IL) 

Tunnel greenhouse with opening roof: analysis of the results, 
15:16910 (RA;IL) 

Thermal Insulation 

Alternate night temperature regime experiments in a commer- 
cial rose greenhouse, 15:16927 (RA;IL) 

The development of thermal coverings to prevent heat losses in 
greenhouses, 15:16895 (RA;IL;in Hebrew) 

Ventilation 

Climate control in hydrosolaric greenhouses, 15:16897 (RA;IL;In 
Hebrew) 

Tunnel greenhouse with opening roof: analysis of the results, 
15:16910 (RA;IL) 

Ventilation Systems 
Optimal static ventilation in greenhouses, 15:16909 (RA;:IL) 
Waste Heat Utilization 

A survey of heating methods for greenhouses, 15:16890 

(RA;IL;In Hebrew) 
Water Heaters 
A survey of heating methods for greenhouses, 15:16890 
(RA;IL;In Hebrew) 
GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 
GROUND WATER 
Carbon 13 

The influence of carboniferous layers on the carbon isotopic 

composition of groundwaters, 15:17193 (RA;DD;In German) 
Carbon 14 

The influence of carboniferous layers on the carbon isotopic 

composition of groundwaters, 15:17193 (RA;DD;In German) 
Chemical Reactions 

The basalt/water system: Considerations for a nuclear waste 

repository, 15:16145 (R;US) 
Colloids 

Grimsel colloid exercise: An international intercomparison exer- 
cise on the sampling and characterisation of groundwater 
colloids. Organised by the Paul Scherrer Institute (PSI/CH), 
co-organised by the National Cooperative for the Storage of 
Radioactive Waste (NAGRA/CH) and the Commission of the 
European Community (DGXII/EC), 15:18027 (R;CH) 

Contamination 

Cosmogonic radionuclides and groundwater protection, 
15:17995 (RA;DD;In German) 

Tiger Team Assessment of the Mound Plant, Miamisburg, Ohio, 
15:16734 (R;US) 

Transport and environmental chemistry of selected C, and Co 
chlorinated compounds and petroleum hydrocarbons in soils 
and ground water, 15:17976 (R;US) 

Unregulated potential sources of groundwater contamination in- 
volving the transport and storage of liquid fuels: Technical 
and policy issues, 15:16002 (R;US) 

Denitrification 
Development of a biological process for destruction of nitrates and 
carbon tetrachloride in Hanford groundwater, 15:16119 (R;US) 
Distribution 
High frequency electromagnetic tomography, 15:16159 (R;US) 
Environmental Transport 

Ground-water models: A comparison using field data. Final re- 

port, 28 June 1985-26 May 1988, 15:17983 (R;US) 
Flow Models 

Shawnee groundwater assessment, Phase 1, 15:18030 (R;US) 

The approximate analytical method for groundwater modelling, 
15:17985 (R;CA) 

Flow Rate 

A direct integral method for the analysis of borehole fluid con- 
ductivity logs to determine fracture inflow parameters, 
15:18157 (R;US) 
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GROUND WATER 
Flow Rate 


On the movement of a liquid front in an unsaturated, fractured 
porous medium, Part 2, Mathematical theory (Yucca Mountain 
Project), 15:16156 (R;US) 

Fluid Flow 

An evaluation of information on vertical crustal movements per- 

taining to deep disposal, 15:16112 (R;CA) 
Geochemistry 

Radioisotopes in groundwaters of the Transbaikal district (East 
Siberia), 15:17994 (RA;DD;in German) 

isotope Ratio 

Isotope studies of the triassic aquifer in the Southern Poland, 
15:18002 (RA;DD) 

Monitoring 

Environmental monitoring at Mound: 
(R;US) 

Groundwater study at Nanticoke Ash Lagoon. Part 1. Physical 
hydrogeology, 15:16507 (R;CA) 

Radioactivity 

Uranium and radium in upper Silesian carboniferous aquifers, 

15:18003 (RA;DD) 
Recharge 

Artificial recharge of aquifers. January 1977-December 1988 
(Citations from the Selected Water Resources Abstracts data 
base). Report for January 1977-December 1988, 15:18024 
(R;US) 

Artificial recharge of aquifers. January 1989-December 1989 
(Citations from the Selected Water Resources Abstracts data 
base). Report for January 1989-December 1989, 15:18025 
(R;US) 

Salinity 

A direct integral method for the analysis of borehole fluid con- 
ductivity logs to determine fracture inflow parameters, 
15:18157 (R;US) 

Sampling 

Grimsel colloid exercise: An international intercomparison exer- 
cise on the sampling and characterisation of groundwater 
colloids. Organised by the Paul Scherrer Institute (PSI/CH), 
co-organised by the National Cooperative for the Storage of 
Radioactive Waste (NAGRA/CH) and the Commission of the 
European Community (DGXIIV/EC), 15:18027 (R;CH) 

Stability 

Site characterization report for the Basalt Waste Isolation 

Project: Volume 1, 15:16069 (R;US) 
Strontium 86 

Applied ®’Sr/®°Sr investigations of groundwaters from the Berlin 

Urstrom valley, 15:18007 (RA;DD;in German) 
Strontium 87 

Applied ®’Sr/®*Sr investigations of groundwaters from the Berlin 

Urstrom valley, 15:18007 (RA;DD;in German) 
Transport 

On the movement of a liquid front in an unsaturated, fractured 
porous medium, Part 1, 15:16155 (R;US) 

Report of the committee to review the use of J-13 well water in 
Nevada Nuclear Waste Storage Investigations (Yucca Moun- 
tain Project), 15:16157 (R;US) 

Water Quality 

Economic and legal analysis of strategies for managing agricul- 
tural pollution of ground water. Final report, 1 October 
1986-15 March 1989, 15:18019 (R;US) 

GROUND-WATER RESERVES 

See AQUIFERS 

GROUNDS 
See ELECTRIC GROUNDS 
GROUNDS (ELECTRIC) 
See ELECTRIC GROUNDS 
GROUNDWATER RECHARGE 
See RECHARGE 
GROUP CONSTANTS 
Benchmark test of JENDL-3T and -3T/Rev.1, 15:16642 (R;JP;In 
Japanese) 
GROUPS (SPACE) 
See SPACE GROUPS 
GROWTH (CRYSTAL) 
See CRYSTAL GROWTH 


1988 report, 15:16177 
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GULF OF ALASKA 

Genetic stock identification of sockeye and chum saimon from 
Bristol Bay, alaska. Final report, 15:18014 (R;US) 

Lethal and sublethal effects of the water-soluble fraction of Cook 
Inlet crude oil on Pacific herring (clupea harengus pallasi) re- 
production. Final report, 15:15990 (R;US) 

GUYANA 

Field results of solar drying of various products, 15:16932 (RA;IL) 
GYMNOSPERMS 

See PINOPHYTA 


H 


HAAG-ARAK! FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
HABITAT 

Flora of the Savannah River Plant: An inventory of the vascular 
plants of the Savannah River Plant, US Department of En- 
ergy, Aiken, South Carolina, 15:16180 (R;US) 

HADRON REACTIONS 

Hard processes on nuclei, 15:18674 (RA;SU;in Russian) 

Heavy leptons at hadron colliders, 15:18276 (D;US) 

KK molecules, 15:18266 (D;CA) 

Measurement of the inclusive branching fraction r~ — v-x~ 1° 
+ neutral mesons(s), 15:18397 (D;US) 

QCD and shadowing of valence and sea quarks in deep inelas- 
tic lepton-nucleus scattering, 15:18672 (RA;SU) 

Stochastic aspects of multiparticle production in relativistic nu- 
clear reactions, 15:18430 (RA;SU) 

HADRON-HADRON INTERACTIONS 

Charm hadroproduction with an impact parameter trigger, 
15:18377 (BA;US) 

Models of high energy pp,pp scattering, 15:18408 (D;US) 

New experimental results in hadronic charm production, 
15:18374 (BA;US) 

Shadowing and nuclear absorption in J/¥ hadroproduction, 
15:18375 (BA:US) 

HADRONIC PARTICLE DECAY 
Study of low-multiplicity exclusive hadronic decays of the 
Y(9460), 15:18402 (D;US) 
HADRONS 
See also BARYONS 
MESONS 

Hadron spectrum from the lattice, 15:18432 (R;US) 

Inclusive hadron production at 10 GeV, 15:18382 (BA;US) 

Stochastic aspects of multiparticle production in relativistic nu- 
clear reactions, 15:18430 (RA;SU) 

HAFNIUM OXIDES 

Analysis of hafnium oxide of special purity by X-ray fluores- 
cence method, 15:17256 (RA;SU;In Russian) 

Inversion voltammetry method of determination of refractory 
metal oxides and film structures on their basis for content of 
some impurity elements, 15:17248 (RA;SU;in Russian) 

HAIR 

Study of elemental composition of human hair regarded as bio- 
geochemical factor, using instrumental neutron activation 
analysis, 15:17203 (RA;CS;In Czech) 

HALIDES 
See also CHLORIDES 
FLUORIDES 
IODIDES 

Atomic and molecular spectra from electron-excited alkali 
halides, 15:17125 (R;US) 

On hydration of inorganic ions in concentrated salt solutions, 
15:17329 (RA;SU;in Russian) 

Rate constants for the reactions t-C4Hg + DX — i-C4HoD + X (X 
= Br, I), 295 < T(K) < 384: Heat of formation of the tert-butyl 
radical, 15:17379 (J;US) 

HALL GENERATORS 

See MHD GENERATORS 
HAMILTON OPERATORS 

See HAMILTONIANS 





HAMILTONIAN FUNCTION 
Periodic solutions for Hamiltonian systems in a nonconvex po- 
tential well, 15:18893 (R;XA) 
Resonances fill stochastic phase-space, 15:18209 (BA;US) 


HAMILTONIANS 
Quantization of reparameterization invariant models, 15:18914 
(B;US) 
HANDBOOKS 
See MANUALS 


HANDLING (DATA) 
See DATA PROCESSING 


HANDLING (WASTES) 
See WASTE MANAGEMENT 


HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 


HANFORD RESERVATION 

A hydrochemical data base for the Hanford Site, Washington, 
15:16130 (R;US) 

Draft environmental assessment for characterization of the Han- 
ford Site pursuant to the Nuclear Waste Policy Act of 1982 
(Public Law 97-425), Hanford Site, Richland, Benton County, 
Washington, 15:16067 (R;US) 

Economic geology of the Pasco Basin, Washington and vicinity, 
15:16126 (R;US) 

Microcharacterization of basalt: Considerations for a nuclear 
waste repository, 15:16144 (R;US) 

Seismic reflection survey conducted in Benton County, Washin- 
ton: Final report, 15:16071 (R;US) 

Seismic reflection survey conducted in Benton and Grant Coun- 
ties, Washington: Final report, 15:16072 (R;US) 

Site characterization report for the Basalt Waste Isolation 
Project: Volume 1, 15:16069 (R;US) 


HAPO 
Radiation Monitoring 

Annual report of the Radiological Sciences Department, 1953, 
15:16081 (R:US) 

Radiological Sciences Department report 
15:16083 (R;US) 

Regional monitoring activities, April 1958, 15:16085 (R;US) 

Regional monitoring activities, June 1958, 15:16087 (R;US) 

Regional monitoring activities, March 1958, 15:16084 (R;US) 

Regional monitoring activities, May 1958, 15:16086 (R;US) 

Radioactive Effluents 

April monthly report: Contamination control — Columbia River: 
Progress reort, 15:16108 (R;US) 

April monthly report: Contamination control — Columbia River: 
Progress report, 15:16093 (R;US) 

August monthly report: Contamination control, Columbia River, 
15:16097 (R;US) 

Contamination control, Columbia River: Monthly report, Decem- 
ber 1963, 15:16105 (R;US) 

Contamination control, Columbia River: Monthly report, January 
1964, 15:16106 (R;US) 

Contamination controt—Columbia River: July 1964 monthly re- 
port, 15:16111 (R;US) 

Contamination contro}—Columbia River: March monthly report, 
15:16107 (R;US) 

Contamination controh—Columbia River: May monthly report, 
15:16103 (R;US) 

Contamination controh—Columbia River: October monthly re- 
port, 15:16099 (R;US) 

Contamination contro}—Columbia River: September monthly re- 
port, 15:16098 (R;US) 

Contamination controt-Columbia River: 
15:16094 (R;US) 

Contamination of river organisms grown in retained and nonre- 
tained reactor effluent, 15:16176 (R;US) 

December monthly report: Contamination control — Columbia 
River: Progress reoprt, 15:16101 (R;US) 

December monthly report: Contamination control, Columbia 
River, 15:16089 (R;US) 

February monthly report: Contamination control — Columbia 
River, 15:16091 (R;US) 


annual 1955, 


May monthly report, 


HD 8077 


Interim report on the radiochemical analysis of Hanford Reactor 
effluent water, 15:16080 (R;US) 

January monthly report: Contamination control — Columbia 
River, 15:16090 (R;US) 

July monthly report: Contamination control, Columbia River, 
15:16096 (R;US) 

June monthly report: Contamination Control — Columbia River, 
15:16110 (R;US) 

June monthly report: Contamination control, Columbia River, 
15:16095 (R;US) 

March monthly report: Contamination control — Columbia River, 
15:16092 (R;US) 

May monthly report: Contamination control — Columbia River, 
15:16109 (R;US) 

November monthly report: Contamination control — Columbia 
River, 15:16104 (R;US) 

November monthly report: Contamination control — Columbia 
River: Progress report, 15:16100 (R;US) 

September monthly report: Contamination control — Columbia 
River: Progress report, 15:16088 (R;US) 

Radioactive Waste Management 

Annual report of the Radiological Sciences Department, 1954, 

15:16082 (R;US) 
Thermal Effiuents 

The effect on fish of increasing the temperature of the Columbia 

River, 15:18120 (R;US) 
HARMONIC OSCILLATORS 

Model of polylinear oscillator in the space of fractional quantum 

numbers, 15:18908 (R;SU;In Russian) 
HAWAII 

Biomass-to-electricity and alternative uses for biomass in the 
Hawaiian sugar industry, 15:16263 (RA;US) 

Economics of Eucalyptus plantations for biomass in Hawaii, 
15:16262 (RA;US) 

Hawaii: Showcase for methanol-from-biomass, 
(RA;US) 

HAZARDOUS MATERIALS 

Chemical Stockpile Disposal Program: Review and comment on 
the phase 1 environmental report for the Anniston Army De- 
pot, Anniston, Alabama, 15:17924 (R;US) 

Compendium of federal and state radioactive materials trans- 
portation laws and regulations: Transportation Legislative 
Database (TLDB), 15:16191 (R;US) 

Creosote-contaminated sites: Their potential for bioremediation, 
15:18020 (R;US) 

Enforcement Project Management Handbook. Directive (Final), 
15:16742 (R;US) 

Haztech Canada Edmonton '89: Environmental con- 
tro/hazardous waste management conference proceedings, 
15:17930 (R;CA) 

Haztech Canada Edmonton ‘89: Environmental con- 
tro/hazardous waste management conference proceedings, 
15:16736 (R;CA) 

On site treatment technologies, 15:16906 (RA;CA) 

Pilot-scale boiler study of sulfur hexafluoride and emissions of 
CO, CO2, O2, and unburned hydrocarbons as surrogates for 
verification of hazardous waste destruction removal efficiency. 
Final report, October 1986-June 1988, 15:17863 (R;US) 

Region 10 environmental indicators, FY 88 summary, 15:16741 
(R;US) 

Review of waste exchange programs: Final report, 15:16900 
(R;CA) 

The role of zooplankton in the cycling and remineraiization of 
chemical materials in the Southern California Bight: Progress 
report 5, June 15—November 14, 1988, 15:18142 (R;US) 

Three-dimensional contaminant plume dynamics in the vacdose 
zone: Simulation of the 241-T-106 single-shell tank leak at 
Hanford, 15:16118 (R;US) 


HAZARDOUS MATERIALS SPILLS 
Saint marys river-oil/toxic substance spill study current veloci- 
ties and directions 1980-1983. Final report, 15:15986 (R;US) 
HD 8077 
See NICKEL BASE ALLOYS 


15:16261 
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HDO 


HDO 
See DEUTERIUM COMPOUNDS 
HEAVY WATER 


HEALTH HAZARDS 

Comparison of surface meteorological data representativeness 
for the Weldon Spring transport and dispersion modeling 
analysis, 15:16062 (R;US) 

Compliance assessment of the Nevada Test Site, 15:16175 
R;US 

DoE a eieinais of Energy] Epidemiologic Research Program: 
Selected bibliography, 15:18099 (R;US) 

Effectiveness of water spray mitigation systems for accidental 
releases of hydrogen fluoride: Volume 2, Appendices A-D, 
15:15976 (R;US) 

Effectiveness of water spray mitigation systems for accidental 
releases of hydrogen fluoride: Volume 1, Detailed report, 
15:15975 (R;US) 

Extremely low frequency electric and magnetic fields and can- 
cer: A literature review: Final report, 15:18136 (R;US) 


HEALTH PHYSICS 
See RADIATION PROTECTION 


HEAT DISTRIBUTION SYSTEMS 

Handbook of district heating, 15:16958 (R;Fl;In Finnish) 
HEAT EFFECTS 

See TEMPERATURE EFFECTS 


HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 
An overview of the DOE/SERI solar thermal research program, 
15:16383 (RA;IL) 
IEA/Annex || powder-characterization cooperative program. Fi- 
nal report, 15:17067 (R;US) 
The HYDROCARB process: Conversion of carbonaceous mate- 
rials to clean carbon and gaseous fuel, 15:16970 (BA;US) 
Thermal-barrier coatings: Coating methods, performance, and 
heat engine applications. July 1982-October 1989 (Citations 
from the El Engineering Meetings data base). Report for July 
1982-October 1989, 15:17095 (R;US) 
HEAT EXCHANGERS 
Climate control in hydrosolaric greenhouses, 15:16897 (RA;IL;In 
Hebrew) 
Design for minimum temperature of a compact heat exchanger 
cooled by forced air convection, 15:16497 (J;IL) 
Hydrosolaric greenhouse for roses and ornamentals, 15:16896 
(RA;IL;In Hebrew) 
Low temperature greenhouse heating systems in France, 
15:16919 (RA;IL) 
The development of an air to air heat exchanger for energy sav- 
ings, 15:16892 (RA;IL;In Hebrew) 
The four 'Es’ in heat exchanger design (performance evaluation 
and cost benefit analysis), 15:16482 (RA;IT;In Italian) 
The research of new types of saving energy filter device, 
15:16230 (RA;IL) 
Thermal time distributions in a tube heat exchanger: A study 
with application to sterilisation of liquid foods, 15:18092 (R;SE) 
HEAT PIPES 
See also CHEMICAL HEAT PIPES 
Application of formal optimization techniques in ther- 
mal/structural design of a heat-pipe-cooled panel for a 
hypersonic vehicle, 15:17665 (R;US) 
Operation of a sodium reflux receiver/reactor as a solar thermo- 
chemical pipe, 15:16314 (RA;IL) 
HEAT PUMPS 
See also WATER SOURCE HEAT PUMPS 
A survey of heating methods for greenhouses, 15:16890 
(RA;IL;in Hebrew) 
Advanced absorption technology development in the United 
States, 15:16844 (R;US) 
Batch operation of heat pumps, 15:16962 (R;DK;In Danish) 
Design and fabricate a metallic-hydride heat pump with a cool- 
ing capacity of 9000 Btwh. Final report, 15:17660 (R;US) 
Efficiency of a combined solar air collector-heat pump, 15:16394 
(RA; IL) 
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Energy analysis of efficiency of industrial energy use, 15:16941 
(RA;IL) 
Energy technology R&D and the greenhouse effect, 15:17871 
(R;US) 
Heat pump for chilling and ice mode of operation, 15:16940 
(RA;IL) 
Impact of load management policy on load curves, 15:16795 
(RA; IL) 
Low temperature greenhouse heating systems in France, 
15:16919 (RA;IL) 
HEAT RESISTING ALLOYS 
See also ALLOY-FE44NI33CR21 
ALLOY-ZR97NB3 
STEEL-CR17NI12MO3 
STEEL-CR19NI10 
Advances in development of refractory austenitic steels and 
nickel alloys for power engineering, 15:17024 (R;CS;In 
Czech, Slovak) 
Assessment of long-term refractory properties of selected types 
of austenitic steels, 15:17025 (RA;CS;In Czech) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SEASONAL THERMAL ENERGY STORAGE 
SENSIBLE HEAT STORAGE 
THERMOCHEMICAL HEAT STORAGE 
Solar drying in Israel, 15:16933 (RA;IL) 
HEAT TRANSFER 
Design for minimum temperature of a compact heat exchanger 
cooled by forced air convection, 15:16497 (J;IL) 
Heat transfer coefficient in opposing mixed convection. |. A 
complete analytical solution, 15:17668 (J;IL) 
Heat transfer enhancement by a magnetic field, 15:18290 (RA;IL) 
High order P-G finite elements for convection-dominated prob- 
lems, 15:17663 (R;BR) 
Three-dimensional modelling of slab-on-grade heat transfer, 
15:16873 (RA;CA) 
HEAT TRANSFER FLUIDS 
Operation of a sodium reflux receiver/reactor as a solar thermo- 
chemical pipe, 15:16314 (RA;IL) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATER OIL 
See HEATING OILS 
HEATERS 
See also AIR HEATERS 
WATER HEATERS 
Ceramic heaters. December 1973-October 1989 (Citations from 
the US Patent data base). Report for December 1973- 
October 1989, 15:17094 (R;US) 
HEATING 
See also DISTRICT HEATING 
ELECTRIC HEATING 
GEOTHERMAL HEATING 
PLASMA HEATING 
SOLAR HEATING 
SPACE HEATING 
WATER HEATING 
Heat and power generation with LPG, 15:16026 (R;SE;In 
Swedish) 
HEATING OILS 
Stochastic inventory routing: Route design with stockouts and 
route failures, 15:16003 (R;CA) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
A testing facility for heating and cooling appliances, 15:17684 
(RA; IL) 
Energy, organisation and human factors in housing companies, 
15:16861 (R;Fl;In Finnish) 
Handbook of district heating, 15:16958 (R;Fl;In Finnish) 





HEAVY ION ACCELERATORS 
Present status of the GSI-SIS/ESR project, 15:17727 (RA;SU) 
The projectile fragment separator FRS at GSI, 15:17761 (R;DE) 


HEAVY ION EMISSION DECAY 
Predicted halflives for cluster radioactivities, 15:18621 (RA;DE) 
Theory of fission and cluster-decay, 15:18622 (RA;DE) 


HEAVY ION FUSION REACTIONS 

Bringing together of the ‘fission’ and ‘fusion’ paths by the prox- 
imity effects, 15:18623 (RA;DE) 

Cold fusion reactions with *°Ca, 15:18614 (R;CH) 

Description of heavy-ion fusion in terms of direct reaction the- 
ory, 15:19006 (D;US) 

Diabatic hindrance of heavy-ion fusion, 15:18645 (RA;DE) 

Experimental half-lives, decay branches, and production cross 
sections or upper limits for isotopes of elements 100-111, 
15:18609 (RA;DE) 

Fusion of massive systems, 15:18656 (RA;DE) 

Giant dipole resonances built on excited nuclear states observed 
in proton capture and heavy-ion fusion, 15:18278 (D;US) 


HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 

BORON 10 REACTIONS 
CALCIUM 48 REACTIONS 
CARBON 12 REACTIONS 
FLUORINE 19 REACTIONS 
IRON 56 REACTIONS 
NEON 20 REACTIONS 
NEON 22 REACTIONS 
NIOBIUM 93 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
QUASI-FISSION 
SILICON 28 REACTIONS 
SULFUR 32 REACTIONS 
ZINC 64 REACTIONS 

Dynamics of pions in ultrarelativistic heavy ion collisions, 
15:18459 (D;US) 

Exotic nuclei arena in Japanese Hadron Project, 15:18329 (R;JP) 

Implications from the momentum dependence of heavy quarko- 
nium suppression for a possibly formed quark-gluon plasma, 
15:18431 (RA;SU) 

LIMES: A computer program for analyses of light and 
intermediate-mass fragment emission in heavy ion reactions 
by an extended sum-rule model, 15:18682 (R;DE) 

Pion production differential cross section of heavy-ion collisions 
at subthreshold energies, 15:18452 (D;US) 

Projectile fission in heavy-ion reactions, 15:18652 (RA;DE) 

Stochastic aspects of multiparticle production in relativistic nu- 
clear reactions, 15:18430 (RA;SU) 

The extended sum-rule model view of light and intermediate 
mass fragment emission in nuclear reactions at intermediate 
energies, 15:18683 (R;DE) 

The methods and codes of calculations of cross-sections of di- 
rect and statistic processes in inclusive heavy ion reactions, 
15:18546 (R;SU;In Russian) 

Thirteenth Symposium on Nuclear Physics at Oaxtepec, Mex- 
ico: Foreign trip report, January 2-13, 1990, 15:18528 (R;US) 

[Detector development and research in heavy-ion nuclear 
physics}: Annual progress report, April 1, 1989—March 31, 
1990, 15:18516 (R;US) 

[Heavy ion inelastic scattering], 15:18527 (R;US) 


HEAVY IONS 
Analysis of x-ray spectra emitted from highly ionized atoms in 
the vacuum spark and laser-produced high power plasma 
sources, 15:18255 (R;IL;in Hebrew) 
Transfer and breakup reactions at intermediate energies, 
15:18447 (BA;US) 


HEAVY LEPTONS 
See also TAU NEUTRINOS 
TAU PARTICLES 
First results from TOPAZ, 15:18348 (RA;US) 
First results from ete reaction at TRISTAN, 15:18347 (RA;US) 
Heavy leptons at hadron colliders, 15:18276 (D;US) 


HELIUM ISOTOPES 


HEAVY NUCLEI 
See also ACTINIDE NUCLEI 

BISMUTH 207 
BISMUTH 208 
LEAD 205 
LEAD 208 
OSMIUM 190 
OSMIUM 192 
PLATINUM 194 
PLATINUM 195 
PLATINUM 196 
RADON 222 

A study of deuteron stripping reactions on light and heavy tar- 
gets, 15:18275 (D;GB) 

Experimental half-lives, decay branches, and production cross 
sections or upper limits for isotopes of elements 100-111, 
15:18609 (RA;DE) 

Potential energy and fission barriers of superheavy nuclei calcu- 
lated in multidimensional deformation space, 15:18624 
(RA;DE) 

Potential energy and spontaneous-fission half-lives of the heavi- 
est nuclei calculated in multidimensional deformation space, 
15:18625 (RA;DE) 

Spontaneous fission of low energy excited states of even-odd 
actinides, 15:18641 (RA;DE) 

HEAVY OILS 
See PETROLEUM 
VISCOSITY 
HEAVY WATER 
impact analysis and testing of tritiated heavy water transportation 
packages including hydrodynamic effects, 15:17540 (RA;US) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATOR 
See HEAVY WATER 
HELICOPTERS 

Heli/SITAN: A Terrain Referenced Navigation algorithm for heli- 

copters, 15:16899 (R;US) 
HELIOSTATS 

See also SOLAR TRACKING SYSTEMS 

Development of concentrating collectors for solar thermal sys- 
tems, 15:16415 (BA;US) 

Storage and transport of solar energy by a chemical heat pipe, 
15:16420 (RA;IL) 

HELIUM 

A 19-state R-matrix investigation of resonances in e~-He scat- 
tering, 15:18238 (R;XA) 

Charge density by the use of the Hiller-Sucher-Feinberg identity: 
Perturbative corrections and configuration-interaction effects, 
15:18243 (RA;IL) 

Higher-order electron transport in gases, 15:18261 (R;US) 

Picosecond pulse radiolysis of rare gases: Evidence for the 
time evolution of the subexcitation spectrum, 15:17452 (J;US) 

The Fock expansion in atomic and molecular quantum mechan- 
ics, 15:18242 (RA;IL) 

HELIUM 3 REACTIONS 

Delta-isobar excitations of nuclei in charge-exchange reactions, 
15:18680 (RA;SU) 

The extended sum-rule model view of light and intermediate 
mass fragment emission in nuclear reactions at intermediate 
energies, 15:18683 (R;DE) 

HELIUM 3 TARGET 

Electromagnetic structure of few-body systems, 15:18540 
(RA;SU) 

Few-body systems at intermediate energies, 15:18541 (RA;SU) 

HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 

Antiproton interactions with light nuclei at LEAR energies, 
15:18543 (RA;SU) 

Few-body systems at intermediate energies, 15:18541 (RA;SU) 

HELIUM ISOTOPES 

Hypernucleus formation in high-energy nuclear collisions, 

15:18681 (RA;SU) 
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HEMATITE 


HEMATITE 

Microscopic rhombohedral twinning elements of haematite, 

15:18874 (R;AU) 
HEMATOLOGIC AGENTS 

PAF biosynthesis: Characterization of alkylacetyl-GP phospho- 

hydrolase in rat spleens, 15:18044 (J;US) 
HERA STORAGE RING 

Electron-proton physics at HERA, 15:17772 (RA;US) 

Microprocessor-based data acquisition systems for Hera experi- 
ments, 15:17804 (R;GB) 

HEREDITARY DISEASES 
Evidence for increased in vivo mutation and somatic recombina- 
tion in Bloom's syndrome, 15:18048 (J;US) 
HETEROCYCLIC COMPOUNDS 
See also AZAARENES 
POLYCYCLIC SULFUR HETEROCYCLES 
THIOPHENE 

Synthesis and chemistry of a dinuclear iridium bis-y:-oxo com- 
plex: Observation of oxygen transfer and phosphorus-carbon 
bond cleavage, 15:17423 (J;US) 

HETEROPOLYANIONS 

Novel 4npi polyheterocyclic dianions: An NMR study, 15:17290 

(RA;IL) 
HEXANE 

Reaction of heavy oils with steam over alumina supported nickel 
caralyst. 1. Development of high-performance catalyst: Re- 
port 4.2.17, 15:15962 (RA;CA) 

Solubility of ethane in n-hexane at pressures to 5.4 MPa and 
temperatures from 311 to 394 K, 15:17369 (J;US) 

HFR REACTOR 

Test report: Preliminary tests for the High Flux Reactor: Experi- 
mental determination of flow redistribution conditions at 
pressures between 4 and 5 kg/cm? abs in a rectangular chan- 
nel 2 mm thick and 60 cm long, 15:16643 (TG;US) 

HGI2 SEMICONDUCTOR DETECTORS 

Doping in mercuric iodide crystals and its influence on electronic 

properties and material structure, 15:17136 (R;IL;in Hebrew) 
HIFAR REACTOR 

A requirement for Australian research: access to 'big science’ 
facilities, a report by the Australian National Committee for 
crystallography, 15:17745 (R;AU) 

HIGGS BOSONS 

Upsilon physics with CUSB-II, 15:18340 (RA;US) 
HIGH ALTITUDE (STRATOSPHERE) 

See STRATOSPHERE 
HIGH ENERGY PHYSICS 

Hadron colliders beyond the Z°, 15:17773 (RA;US) 

High energy physics at the University of lowa: Progress report, 
February 1, 1989—January 31, 1990, 15:18294 (R;US) 

Research in elementary particle physics at the University of 
Florida: Annual progress report, 15:18293 (R;US) 

Task C, Particle physics and cosmology: Progress report, Jan- 
uary 1988—January 1990, 15:18165 (R;US) 

Tau charm factory physics, 15:18393 (BA;US) 

Theoretical high energy physics research at the University of 
Chicago: Progress report, April 1, 1989-March 31, 1990, 
15:18417 (R;US) 

HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX AUSTRALIAN REACTOR 
See HIFAR REACTOR 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH TEMPERATURE 

An overview of the DOE/SERI solar thermal research program, 
15:16383 (RA;IL) 

High temperature solar energy research at the University of Min- 
nesota, past and future, 15:16313 (RA;IL) 

On the propagation of a normal shock wave in a carbon-oxygen 
suspension, 15:17683 (RA;IL) 

HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
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HIGH TEMPERATURE LATTICE TEST REACTOR 
See HTLTR REACTOR 


HIGH-LEVEL RADIOACTIVE WASTES 
Classification 
[Standardization of radioactive waste categories]: Foreign trip 
report, November 24—December 3, 1989, 15:16113 (R;US) 


Containers 
Localized corrosion and stress corrosion cracking of candidate 
materials for high-level radioactive waste disposal containers 
in U.S.: A critical literature review, 15:16054 (BA;US) 


Radioactive Waste Disposal 
Mechanisms of actinide isotope leaching from monazite, 
15:16163 (BA;US) 
The brine migration test: A nuclear waste repository simulation 
experiment at the ASSE salt mine - Federal Republic of Ger- 
many, 15:16168 (BA;US) 


Radioactive Waste Storage 

Retrieval and analysis of simulated defense HLW package ex- 
periments at the WIPP, 15:16056 (BA;US) 

Selected concrete spent fuel storage cask concepts and the 
DOE/PSN Cooperative Cask Testing Program, 15:16122 
(R;US) 

TRUPACT-I| container maintenance program plan, 15:16076 
(R;US) 


Solidification 
Basis for selecting cement-based waste forms for immobilizing 
radioactive waste, 15:16167 (BA;US) 


Solvent Extraction 
Development of partitioning method: Behavior of iron in extraction 
with diisodecyl phosphoric acid, 15:16053 (R;JP;in Japanese) 


Underground Disposal 

A broad view of model validation, 15:16115 (R;US) 

A hydrochemical data base for the Hanford Site, Washington, 
15:16130 (R;US) 

An overview of the baseline monitoring program to evaluate 
undisturbed hydraulic heads in the Wanapum and Grande 
Ronde Basalts, 15:16142 (R;US) 

Analysis of two-well tracer tests with a pulse input, 15:16138 
(R;US) 

Conceptual designs of waste packages for a nuclear repository 
in basalt, 15:16128 (R;US) 

Construction completion report, 15:16078 (R;US) 

Determination of dehydration temperatures of a secondary vug- 
filling mineral (smectite clay) using a differential thermal 
analysis at various pressures, 15:16125 (R;US) 

Draft environmental assessment for characterization of the Han- 
ford Site pursuant to the Nuclear Waste Policy Act of 1982 
(Public Law 97-425), Hanford Site, Richland, Benton County, 
Washington, 15:16067 (R;US) 

Draft forecast of the final report for the comparison to 40 CFR 
Part 191, Subpart B, for the Waste Isolation Pilot Plant, 
15:16148 (R;US) 

Economic geology of the Pasco Basin, Washington and vicinity, 
15:16126 (R;US) 

Effects of high ionic strength groundwaters on calculated equi- 
librium concentrations in the uranium-water-system, 15:17986 
(R;CA) 

Evaluation of impact of potential flooding criteria on the Hanford 
Project, 15:16147 (R;US) 

Evaluation of radionuclide transport: Effect of radionuclide sorp- 
tion and solubility, 15:16143 (R;US) 

Exploratory shaft, Phase 1 Project LB-314: Title 2 design report, 
System design description: Volume 1: Revision 2, 15:16134 
(R;US) 

Flood risk analysis of Cold Creek near the Hanford Site, 
15:16127 (R;US) 

High frequency electromagnetic tomography, 15:16159 (R;US) 

Instrumentation performance report Near-Surface Test Facility, 
Phase 1 testing, 15:16137 (R;US) 

Microcharacterization of basalt: Considerations for a nuclear 
waste repository, 15:16144 (R;US) 

Modeling the uncertainties in the parameter values of a sparse 
data set using the beta probability distribution, 15:16150 (R;US) 





On the movement of a liquid front in an unsaturated, fractured 
porous medium, Part 2, Mathematical theory (Yucca Mountain 
Project), 15:16156 (R;US) 

On the movement of a liquid front in an unsaturated, fractured 
porous medium, Part 1, 15:16155 (R;US) 

Pasco basin hydrologic modeling and far-field radionuclide mi- 
gration potential, 15:16136 (R;US) 

Performance assessment methodology demonstration: Method- 
ology development for evaluating compliance with EPA 
[Environmental Protection Agency] 40 CFR 191, Subpart B, 
for the Waste Isolation Pilot Plant, 15:16149 (R;US) 

Post-Columbia River Basalt Group stratigraphy and map compi- 
lation of the Columbia Plateau, Oregon, 15:16070 (R;US) 

Preliminary rail access study, 15:16079 (R;US) 

Report of the committee to review the use of J-13 well water in 
Nevada Nuclear Waste Storage Investigations (Yucca Moun- 
tain Project), 15:16157 (R;US) 

Report to Congress on the potential use of lead in the waste 
packages for a geologic repository at Yucca Mountain, 
Nevada, 15:16075 (R;US) 

Response to comment regarding a water bearing zone in the 
Grande Ronde Basalt at borehole DC-1, 15:16146 (R;US) 

Results and evaluation of experimental vertical hydraulic conduc- 
tivity testing at boreholes DC-4 and DC-5, 15:16141 (R;US) 

Retirement migration and military retirement, 15:16068 (R;US) 

Seismic reflection survey conducted in Benton County, Washin- 
ton: Final report, 15:16071 (R;US) 

Seismic reflection survey conducted in Benton and Grant Coun- 
ties, Washington: Final report, 15:16072 (R;US) 

Site characterization report for the Basalt Waste Isolation 
Project: Volume 1, 15:16069 (R;US) 

Statistical model for grain boundary and grain volume oxidation 
kinetics in UO2 spent fuel, 15:16158 (R;US) 

Subsurface closure engineering plan, 15:16135 (R;US) 

Summary of key factors which led to recommendation of the 
reference repository location and the site of the principal bore- 
hole, 15:16139 (R;US) 

Technical services to assist in developing a large diameter blind 
shaft boring test plan: Task 2 report, Current technology re- 
view, 15:16133 (R;US) 

Technical services to assist in developing a large diameter blind 
shaft boring test plan: Task 4 report, Field test development 
plan preparation, 15:16132 (R;US) 

Technical services to assist in developing a test plan for a large 
diameter shaft liner: Task 2, Current technology review, 
15:16131 (R;US) 

The basalt/water system: Considerations for a nuclear waste 
repository, 15:16145 (R;US) 

The core disking phenomenon and its relation to in situ stress at 
Hanford, 15:16140 (R;US) 

Thermal/mechanical properties of Pomona member basalt - 
area 3 and summary, 15:16124 (R;US) 

Water-level data collected from piezometer clusters DC-19, DC- 
20, and DC-22, April 1 through April 30, 1984, 15:16129 (R;US) 


HILBERT SPACE 
Graphical representation of model spaces: Application to varia- 
tional and perturbation methods, 15:18903 (RA;IL) 


HIMALAYAS 
RIS and reservoirs in the NW and central Himalayan foothills, 
15:18146 (R;XA) 
HODGKINS DISEASE 
Investigation of brain and lymphopoietic cancer at a Union Car- 
bide plant in Seadrift, Texas, 15:15997 (R;US) 


HOG FUEL 
See WOOD WASTES 


HOLMIUM 165 TARGET 

Dynamic components in “°Ar-induced fissionlike reactions, 
15:18567 (RA;DE) 

Fission-spallation competition in the decay of 1®'Re* compound 
nuclei, 15:18566 (RA;DE) 

Gamma-ray muktiplicity measurements for the determination of 
the initial 1-wave ranges for the normal and fast fission pro- 
cesses, 15:18565 (RA;DE) 


HTLTR REACTOR 


Non equilibrium fission processes in intermediate energy nu- 
clear collisions, 15:18570 (RA;DE) 

Tests of parity and time reversal invariance in neutron-nucleus 
scattering, 15:18473 (R;US) 

HOLMIUM COMPLEXES 

Fautomerism and complexing of pyrazolones, 

(RA;SU;In Russian) 
HOLOGRAPHY 

Computational and visible light experiments for x-ray laser 

holography, 15:17715 (R;US) 
HOMOPOLAR GENERATORS 

Single-residency sintering and consolidation of powder-metal al- 
loys, intermetallics, and composites by pulsed homopolar 
generator discharge, 15:17008 (R;US) 

HOMOPOLAR MACHINES 
See HOMOPOLAR GENERATORS 
HORIZONTAL AXIS TURBINES 

WISPER: introducing variable-amplitude loading in wind turbine 

design, 15:16446 (RA;GB) 
HORNBLENDE 

Intrusion and cooling age of the foundation rock of the Oden- 

wald: K-Ar and Zr-Pb results, 15:18154 (RA;DD;in German) 
HORTICULTURE 

The Ministry of agriculture: trends in agricultural research. 

Workshop conclusions., 15:16942 (RA;IL;in Hebrew) 
HOT GAS CLEANUP 

Sulfur emissions reduction at the Great Plains coal gasification 

facility: Technical and economic evaluations, 15:15835 (R;US) 
HOT LABS 

25th-year jubilee edition of the Hot Laboratory’s annual report, 

15:17657 (R;CH;in English, German) 
HOT PLASMA 

Analysis of x-ray spectra emitted from highly ionized atoms in 
the vacuum spark and laser-produced high power plasma 
sources, 15:18255 (R;IL;in Hebrew) 

Systematic study of the contribution of 3d°4f4I" autoionizing lev- 
els to ionization equilibrium of high-z elements in hot plasmas, 
15:18254 (RA;IL) 

HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 

Pressure transient modeling of a fractured geothermal reservior, 

15:16424 (R;US) 
HOTELS 

Computerized conservation, 15:16854 (RA;IL) 

Computerized systems for energy conservation and control in 
hotels, 15:16853 (RA;IL;in Hebrew) 

ENTEC 87. First Israeli conference on technologies in energy, 
15:16753 (R;IL;in Hebrew and English) 

HOUSEHOLDS 

CMCH [Canada Mortage and Housing Corporation] guide to 

ventilation systems, 15:16841 (R;CA) 
HOUSES 

Household energy consumption and expenditures 1987: Part 2, 
Regional data, 15:16847 (R;US) 

The rotating prism wall: mathematical model, its validation, and 
optimization predictions, 15:16397 (RA;IL) 

HTGR TYPE REACTORS 
See also HTTR REACTOR 
THTR-300 REACTOR 

Nuclear Safety: 1959-1989, 30 years reviewing the nuclear 
world: Volume 30-4, October-December 1989, 15:16685 
(R;US) 

Possible new developments based on HTGR technology and 
operating experience, 15:16562 (J;XA) 

Safety research programs sponsored by Office of Nuclear Reg- 
ulatory Research: Progress report April 1—June 30, 1989, 
15:16668 (R;US) 

The status of high-temperature gas-cooled reactor development 
and design, 15:16561 (J;XA) 

HTLTR REACTOR 

Summary of HTGR [high-temperature gas-cooled reactor] 
benchmark data from the high temperature lattice test reactor, 
15:16632 (R;US) 


15:17324 
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HTO 
See HEAVY WATER 
HTTR REACTOR 

The reactor core analysis code CITATION-1000VP for High 
Temperature Engineering Test Reactor, 15:16641 (R;JP;In 
Japanese) 

HUFF AND PUFF PROCESS 

See FLUID INJECTION PROCESSES 
HUGENHOLTZ-PINES THEORY 

See HYDROGEN 
HUMAN FACTORS ENGINEERING 

Architecture for a human-robot symbiotic system, 15:19123 
(R;US) 

MIPS and BIPS are Megaflops: Limits of unidimensional as- 
sessments: Revision 2, 15:19158 (R;US) 

HUMAN POPULATIONS 

See also MINORITY GROUPS 

Mole Patrol: Education and medical surveillance for melanoma at 
the Lawrence Livermore National Laboratory, 15:16188 (R;US) 

Multiple cause of death mortality patterns among Californians, 
15:18086 (R;US) 

National survey of human body radioactivity measured by a mo- 
bile whole-body counter and installed whole-body counters, 
15:17928 (R;GB) 

HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 

The measurement of the molecular weight of humic acid by ul- 

tracentrifugation, 15:17277 (R;GB) 
HUMIDITY CONTROL 

Liquid roof greenhouse in the desert: principles and operating 

experience, 15:16923 (RA;IL) 
HYBRID REACTORS 

Study on neutron-physical characteristics of blanket with liquid- 
metal coolant and power conversion systems for a hybrid 
thermonuclear reactor, 15:19034 (RA;SU;In Russian) 

HYBRID SYSTEMS 

Demonstration of a hybrid forced-air/radiant-slab heating sys- 
tem, 15:16694 (R;CA) 

Small and very small self contained power plants for isolated 
communities, 15:16389 (RA;IL) 

HYDRAULIC RAMS 

See PUMPS 

HYDRAULIC TURBINES 

Crossflow turbine developments and testing ultra-low head hy- 

dro applications: Executive summary, 15:16288 (R;CA) 
HYDRAULICS 

An overview of the baseline monitoring program to evaluate 
undisturbed hydraulic heads in the Wanapum and Grande 
Ronde Basalts, 15:16142 (R;US) 

HYDRIDES 
See also COBALT HYDRIDES 
NIOBIUM HYDRIDES 
SILANES 
TITANIUM HYDRIDES 
VANADIUM HYDRIDES 
ZIRCONIUM HYDRIDES 

Design and fabricate a metallic-hydride heat pump with a cool- 
ing capacity of 9000 Btuwh. Final report, 15:17660 (R;US) 

Heat transfer and kinetics of a metal hydride reactor, 15:16203 
(J;DE) 

Neutron diffraction structure analysis of a hexanuclear copper 
hydrido complex, HeCug[P(p-tolyl)3]¢: An unexpected finding, 
15:17416 (J;US) 

HYDRIODIC ACID 

Regularities and features of solvation of some monobasic inor- 
ganic acid ions in methanol-aqueous mixtures, 15:17298 
(RA;SU;in Russian) 

HYDROCARBONS 
See also ALKANES 
ANTHRACENE 
BENZENE 
BENZOPYRENE 
FLUORENE 
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POLYCYCLIC AROMATIC HYDROCARBONS 
STYRENE 
TOLUENE 
XYLENES 

Comparison of the isotopic composition of crude oil hydrocar- 
bons of Pliocene deposits in Azerbaidzhan and Turkmen 
parts of the Caspian sea, 15:17187 (RA;DD;In German) 

High-pressure binary phase equilibria of aromatic hydrocarbons 
with CO. and CoHe, 15:17368 (J;US) 

lsotope-geochemical zoning of hydrocarbons on the territory of 
Azerbajan on the basis of temperature data, 15:15937 (RA;DD) 

Thermodynamic properties of supercritical mixtures: Final re- 
port, 15 September 1982—14 June 1989, 15:17279 (R;US) 

Volatile compound evolution from the programmed temperature 
pyrolysis of Big Clifty and McKittrick tar sands at a 10°C/min 
heating rate, 15:16039 (R;US) 

HYDROCHLORIC ACID 

Broensted superacidity of HCI in a liquid chloroaluminate. AICl3- 
1-ethyl-3-methyl-1H-imidazolium chloride, 15:17373 (J;US) 

HCl monitor. Phase 2. Final report, 1 July 1986-3 June 1988, 
15:17864 (R;US) 

Singular perturbation analysis of the Faradaic impedance of 
copper dissolution accounting for the effects of finite rates of a 
homogeneous reaction, 15:16833 (J;US) 

HYDROCRACKING 

Recent technology advances in the CANMET [Canada Center 
for Mineral and Energy Technology] hydrocracking process: 
Report 4.2.6, 15:15963 (RA;CA) 

HYDROCYANIC ACID 

Cyanide toxicity and exposure risk. January 1970-November 
1989 (Citations from the NTIS data base). Report for January 
1970-November 1989, 15:18087 (R;US) 

HYDROELECTRIC POWER PLANTS 

Seealso SMALL-SCALE HYDROELECTRIC POWER PLANTS 

Dam safety program: State-of-the-art review of dam monitoring 
systems, 15:16277 (R;CA) 

HYDROFLUORIC ACID 

Effectiveness of water spray mitigation systems for accidental 
releases of hydrogen fluoride: Volume 2, Appendices A-D, 
15:15976 (R;US) 

Effectiveness of water spray mitigation systems for accidental 
releases of hydrogen fluoride: Volume 1, Detailed report, 
15:15975 (R;US) 

Recent investigations in personal protective equipment (includ- 
ing respirators), 15:17658 (R;US) 

HYDROGEN 

A simplified reaction scheme for the combustion of hydrogen- 
enriched methane flame, 15:17477 (RA;IL) 

An infinite component wave equation which exhibits spin-orbit 
splitting and the Lamb shift, 15:18888 (R;XA) 

C-H oxidative addition and reductive elimination reactions in a 
dinuclear iridium complex, 15:17422 (J;US) 

Comparison of classical simulations of the H + Hz reaction to 
accurate quantum mechanical state-to-state partial cross sec- 
tions with total angular momenta J = 0-4 and to experiment for 
all J, 15:18289 (J;US) 

Electromagnetic shifts of energy levels of a hydrogen atom in 
idealized cavities, 15:18287 (D;GB) 

Form factors of composite quantum systems in_ the 
Ou(4,2)xOp (4,2) dynamical group formalism, 15:18887 (R;XA) 

Hydrogen atom tunneling in the thermal tautomerism of por- 
phine imbedded in a n-hexane matrix, 15:17421 {J,US) 

Hydrogen segregation to grain boundaries and external sur- 
faces, 15:17064 (J;DE) 

Hydrogen-atom abstraction from methanol by OH, 15:17446 
(J;US) 

Thermochemical kinetic analysis of tunneling and the incorpora- 
tion of tunneling contributions in thermochemical kinetics, 
15:17384 (J;US) 

HYDROGEN 1 TARGET 

Delta-isobar excitations of nuclei in charge-exchange reactions, 

15:18680 (RA;SU) 
HYDROGEN 2 
See DEUTERIUM 





HYDROGEN 3 
See TRITIUM 
HYDROGEN 4 
Hypernucleus formation in high-energy nuclear collisions, 
15:18681 (RA;SU) 
Observation of relativistic “H hypernuclei in interaction of *He 
(18 GeV/c) with light nuclei, 15:18542 (RA;SU;In Russian) 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS 
Long-endurance underwater power system. Quarterly report, 
July-September 1989, 15:16824 (R;US) 
HYDROGEN FUELS 
Hydrogen fuel as a substitute for fossil fuels, 15:16204 (R;CA) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IODIDES 
See HYDRIODIC ACID 
HYDROGEN IONS 1 PLUS 
Annual elemental input/output estimates for two forested water- 
sheds in eastern Tennessee, 15:17919 (J;US) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
A dissociative pathway for equilibration of a hydrido CoL(H)** 
complex with CO2 and CO: Ligand-binding constants in the 
macrocyclic (14)dienecobalt(l) system, 15:16201 (J;US) 
Carbon allocation in wild-type and Gic* Rhodobacter sphaeroides 
under photoheterotrophic conditions, 15:16202 (J;US) 
HYDROGEN STORAGE 
Heat transfer and kinetics of a metal hydride reactor, 15:16203 
(J;DE) 
HYDROLOGY 
High frequency electromagnetic tomography, 15:16159 (R;US) 
HYDROXIDES 
See also CALCIUM HYDROXIDES 
DYSPROSIUM HYDROXIDES 
Photodissociation comprehensive study of OH on alkali 
halides and their interaction with colour centers, 15:18735 
(R;BR;in Portuguese) 
HYDROXY COMPOUNDS 
See also ALCOHOLS 
MELANIN 
PHENOLS 
Evidence from alkali-metal NMR spectroscopy for ion pairing in 
alkaline silicate solutions, 15:17388 (J;US) 
Hydrogen-atom abstraction from methanol by OH, 15:17446 
(J;US) 
Tetrakis(pyridine)tetrachloro(-chloro)(u-hydrido)ditungsten (W- 
W) and its 4-ethylpyridine homologue. Compounds derived 
from a quadruply bonded dimer by ligand exchange and ox- 
idative addition of hydrogen chloride, 15:17405 (J;US) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL IONS 
See ANIONS 
HYDROXIDES 
HYDROXYLAMINE 
Electrocatalytic reduction of nitrate in sodium hydroxide solution 
in the presence of low-valent cobalt-cyclam species, 
15:16276 (J;US) 
HYGAS PROCESS 
Modeling of coal-gasification fluidized-bed reactors for scale-up 
and commercial design. Final report, May 1, 1975-December 
31, 1978, 15:15857 (R;US) 
HYGROMETRY 
A new contamination-resistant hygrometer for industrial dryers, 
15:16957 (BA;US) 


IMAGE PROCESSING 


HYGROSCOPICITY 
Hygroscopic climate control (HCC) of roses greenhouse - Mas- 
sua, 15:16912 (RA;IL) 
HYPERFRAGMENTS 
See HYPERNUCLE! 
HYPERNUCLE! 
Dirac wave functions in hypernuclear formation through kaon 
photoproduction, 15:18695 (D;US) 
Hypernucieus formation in high-energy nuclear collisions, 
15:18681 (RA;SU) 
On the production of the lightest hypernucleus | ambaa?H in high 
energy heavy-ion collisions, 15:18538 (R;JP) 
HYPERTHERMIA 
Progress report Health Sciences Division - 1984 January 1 to 
June 30, 15:19088 (R;CA) 
HYPOPHYSIS 
See PITUITARY GLAND 


| CODES 

An MS-DOS-based program for analyzing plutonium gamma- 

ray spectra: Volume 3, Software listing, 15:18686 (R;US) 
IAEA 

Response capabilities of two radiation detection instruments to 
0.1% Ap of radionuclides, 15:17504 (RA;US) 

Retention of iodine and other airborne radionuclides in nuclear 
facilities during abnormal and accident conditions: Final re- 
port of a co-ordinated research programme sponsored by the 
IAEA from 1983 to 1988, 15:17648 (R;XA) 

IAEA SAFEGUARDS 

International safeguards at a potential Canadian nuclear fuel 
waste disposal centre for fuel recycle waste and/or used fuel, 
15:16190 (R;CA) 

IBR-1 
See IFR REACTOR 
ICR HEATING 

ICRF [lon Cyclotron Range of Frequencies] edge modeling 
studies, 15:18928 (R;US) 

Neoclassical transport of energetic minority tail ions generated 
by ion-cyclotron resonance heating in tokamak geometry, 
15:18977 (R;US) 

IEA 
See INTERNATIONAL ENERGY AGENCY 
IFR REACTOR 
The Integral Fast Reactor, 15:16572 (R;US) 
IGNEOUS ROCKS 
See also PLUTONIC ROCKS 
VOLCANIC ROCKS 

Isotopic and geochemical and trace chemical indications of the 
formation of alkaline basaltic magmas in the earth mantle, 
15:17940 (RA;DD;in German) 

IGT HYDROGASIFICATION PROCESS 
See HYGAS PROCESS 
IGT WASTE PROCESS 

See BIOGAS PROCESS 
ILLINIUM 

See PROMETHIUM 
ILLITE 

A physical and chemical basis for understanding inorganic 
mineral transformations in coals based on model-mineral ex- 
periments, 15:15863 (J;US) 

Rb-Sr systems in fine fractions of the lower cambrian clays, 
Northern Estonia, 15:17192 (RA;DD) 

ILLUMINATION SYSTEMS 
See LIGHTING SYSTEMS 
IMAGE PROCESSING 

Selection of optimal textural features for maximum likelihood im- 
age classification, 15:17002 (R;US) 

Systolic algorithms for imaging from space. Final report, 1 Au- 
gust 1986-31 July 1989, 15:17852 (R;US) 
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IMAGE SCANNERS 


IMAGE SCANNERS 

In-situ scanning tunneling microscopy of multilayer Pb elec- 

trodeposits on Ag, 15:17271 (BA;US) 
IMPEDANCE 
A simplified theoretical model for the laser-induced optogalvanic 
effect, 15:18943 (R;BR) 

IMPERFECTIONS 

See DEFECTS 
IMPERMEABLE DRY ROCK 

See HOT-DRY-ROCK SYSTEMS 
IMPLANTED SOURCES 

See RADIATION SOURCE IMPLANTS 
IN-SITU GASIFICATION 

R+D activities on in-situ coal conversion since 1987. Compre- 

hensive report, 15:15852 (R;DE;in German) 
INCIDENTS 
See ACCIDENTS 
INCINERATION 
See COMBUSTION 
INCINERATORS 

Municipal incineration studies: Sludge, refuse, and solid wastes. 
October 1984-November 1989 (Citations from the NTIS data 
base). Report for October 1984-November 1989, 15:16966 
(R;US) 

INDIA 
Administrative dimensions of energy management in developing 
nations, 15:16778 (RA;IL) 
INDIANS (AMERICAN) 
See AMERICAN INDIANS 
INDICATOR SPECIES 
See BIOLOGICAL INDICATORS 
INDIUM 

Inversion voltammetry determination of indium microamounts in 
high purity crystals Cd,Hg,_,Te-In, 15:17249 (RA;SU;In Rus- 
sian) 

Laser atomic-fluorescence determination of indium using atom- 
izator tungsten coil, 15:17233 (RA;SU;In Russian) 

Low-temperature specific heat of 2-4 groups elements of the 
Periodic System, 15:17358 (RA;SU;In Russian) 

Simultaneous fluorimetric determination of aluminium, indium 
and magnesium in of special purity alkali metal halides, 
15:17241 (RA;SU;in Russian) 

INDIUM ALLOYS 

Vaporization of silver-indium-cadmium control rod material in 

flowing argon at high temperatures, 15:17042 (R;JP) 
INDIUM ARSENIDES 

Doping studies of InSb and InAs,_,Sb, prepared by metal or- 
ganic chemical vapor deposition, 15:17160 (BA;US) 

InAsSb for IR detection at 12 um, 15:17162 (BA;US) 

Influence of ion implantation dose rates on the kinetics of defect 
formation in indium arsenide, 15:18858 (RA;SU;in Russian) 

INDIUM CHLORIDES 

Maximum of electric conductivity of electrolyte solution in 

methanol, 15:17350 (RA;SU;in Russian) 
INDIUM COMPLEXES 

Indium fluorocomplexes with pseudohalide ligands in aqueous 
solution, 15:17332 (RA;SU;in Russian) 

Regularities of porphyrin complexing with high-charge cations of 
metals in solutions and melts, 15:17326 (RA;SU;in Russian) 

INDIUM COMPOUNDS 
See also INDIUM ARSENIDES 
INDIUM CHLORIDES 
INDIUM PHOSPHIDES 
INDIUM SELENIDES 
INDIUM SULFIDES 
INDIUM TELLURIDES 

Doping studies of InSb and InAs,_,Sb, prepared by metal or- 
ganic chemical vapor deposition, 15:17160 (BA;US) 

InAsSb for IR detection at 12 wm, 15:17162 (BA;US) 

INDIUM PHOSPHIDE SOLAR CELLS 

Radiation resistance and comparative performance of ITO/InP 

and N/P InP homojunction solar cells, 15:16323 (BA;US) 
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INDIUM PHOSPHIDES 
Hydrogen ion neutralization in metals and semiconductors, 
15:18808 (RA;SU;In Russian) 


INDIUM SELENIDE SOLAR CELLS 

Band discontinuity and bulk vs. interface recombination in 
CdS/CulnSe> solar cells, 15:16340 (BA;US) 

Device analysis of CulnSez solar cells, 15:16341 (BA;US) 

Resistive and photoconductive effects in spectral response 
measurements, 15:16344 (BA;US) 

Single and tandem junction CulnSe2 cell and module technol- 
ogy, 15:16337 (BA;US) 

Ternary and multinary compounds, 15:17054 (B;US) 

The diode current mechanism in CulnSe2/(CdZn)S heterojunc- 
tions, 15:16345 (BA;US) 

The type conversion of crystalline rho-CulnSe2 due to the depo- 
sition of CdS, 15:17156 (BA;US) 


INDIUM SELENIDES 

Chalcopyrite CulnSe. films prepared by reactive sputtering, 
15:17105 (BA;US) 

Deposition of CulnSe2 by the hybrid sputtering-and-evaporation 
method, 15:17167 (BA;US) 

Lattice parameter determinations of Cu,Ag/;_,/InSe2 and 
CulnyGa/; _y/Se2 crystalline chalcopyrite quaternary solid so- 
lutions grown from the melt, 15:17102 (BA;US) 

On the effect of stoichiometry and oxygen on the properties of 
CulnSe> thin films and devices, 15:17107 (BA;US) 

Optical and electrical properties of Cu,Ag;_,InSe, and 
CuinyGa,_ySep alloys, 15:17057 (BA;US) 

Photoelectrochemical characterization of CuGaSe. and 
Cu(Ga,In)Se> films and defect chemical implications for solar 
cell performance, 15:16343 (BA;US) 

Structural properties of some copper ternary compounds, 
15:16320 (BA;US) 

INDIUM SULFIDES 


Structural properties of some copper ternary compounds, 
15:16320 (BA;US) 


INDIUM TELLURIDES 
Use of X-ray fluorescence spectrometry for determination of im- 
purities and doped in monocrystals (Mo, Re, Sc, Y, Nb, V, Te, 
rare earths, etc.), 15:17252 (RA;SU;In Russian) 


INDONESIA 
Enel’s purchasing policy, 15:15927 (RA;IL) 


INDOOR AIR POLLUTION 
Participant evaluation results for two indoor air quality studies, 
15:17917 (J;US) 


INDUCTION GENERATORS 
The probable source of certain spurious frequencies found in 
the output of a variable speed generating system using slip 
recovery, 15:16695 (BA;US) 


INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
DESALINATION PLANTS 
NATURAL GAS PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROLEUM REFINERIES 
Development in energy technologies. Unused heat recovery in 
energy intensive industries, 15:16937 (RA;IL) 
Low temperature greenhouse heating systems in France, 
15:16919 (RA;IL) 
The research of new types of saving energy filter device, 
15:16230 (RA;IL) 


INDUSTRIAL SECTOR 
See INDUSTRY 


INDUSTRIAL WASTES 

See also WHEY 

Activated carbon: Utilization in sewage and industrial-waste 
treatment. January 1987-November 1989 (Citations from the 
NTIS data base). Report for January 1987-November 1989, 
15:16965 (R;US) 

Effects of selenium on mallard duck reproduction and immune 
function, 15:18123 (R;US) 





Oil-water separators. January 1970-August 1989 (Citations from 
the COMPENDEX data base). Report for January 1970- 
August 1989, 15:17262 (R;US) 

Sewage and industrial waste treatment: Wetlands. January 
1977-December 1989 (Citations from the Selected Water 
Resources Abstracts data base). Report for January 1977- 
December 1989, 15:16967 (R;US) 

Superfund Record of Decision (EPA Region 5): Bower's Landfill, 
OH. (First remedial action), March 1989. Final report, 
15:18016 (R;US) 

Superfund Record of Decision (EPA Region 5): Laskin/Poplar 
Oil, OH. (Third remedial action), June 1989. Final report, 
15:16954 (R;US) 

Waste treatment by reverse osmosis and membrane processes: 
Industrial. November 1976-October 1989 (Citations from the 
COMPENDEX data base). Report for November 1976- 
October 1989, 15:16956 (R;US) 


INDUSTRIALIZED COUNTRIES 
See DEVELOPED COUNTRIES 


INDUSTRY 

See also AGRICULTURE 

AUTOMOTIVE INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
FERTILIZER INDUSTRY 
FOOD INDUSTRY 

METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 

OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
SUGAR INDUSTRY 

WIND POWER INDUSTRY 

A new contamination-resistant hygrometer for industrial dryers, 
15:16957 (BA;US) 

Control of the AOD-process by waste gas analysis: The final re- 
port, 15:16950 (R;Fl;In Finnish) 

Development of a high temperature dew-point measuring appa- 
ratus based on differential heat flow measurements, 15:17816 
(BA;US) 

Energy analysis of efficiency of industrial energy use, 15:16941 
(RA;IL) 

Energy and economy optimizing in brickfiring, 15:16948 (R;Fl;In 
Finnish) 

Energy research and development in the Federal Republic of 
Germany: fossil energy - renewable energy - efficient use of 
energy, 15:16485 (RA;IL) 

Interfacing a plant's data systems, 15:19132 (R;Fl;In Finnish) 

Optimizing energy use in the process industries: Volume 1, Ex- 
ecutive summary: Final report, 15:16792 (R;US) 

Optimizing energy use in the process industries: Volume 3, Im- 
pact of utility costs on selected energy conservation and energy 
cost reduction technologies: Final report, 15:16903 (R;US) 

Optimizing energy use in the process industries: Volume 4, 
Case study data: Final report, 15:16904 (R;US) 

Product engineering guide, 15:17710 (R;US) 

The applicability of industrial by-products to energy production, 
15:16257 (R;Fl;in Finnish) 


INFLATABLE SEALS 
The development of thermal coverings to prevent heat losses in 
greenhouses, 15:16895 (RA;IL;In Hebrew) 
INFORMATION DISSEMINATION 
European cooperative networks on rural energy, 15:16934 
(RA; IL) 
INFORMATION SYSTEMS 
Integrated Radiation Monitoring and Archival (IRMA) system, 
15:18710 (RA;CA) 
INFORMATION THEORY 
Use of information theory in optimizing gamma spectrometry 
measurements in INAA, 15:17223 (RA;CS;in Czech) 
INFRARED RADIATION 
See also FAR INFRARED RADIATION 


INTERFEROMETRY 


Transmittance measurements of covering materials in the visi- 
ble and infrared range, 15:16915 (RA;IL) 
INFRARED SPECTRA 
Automatic classification of spectra from the Infrared Astronomi- 
cal Satellite (IRAS), 15:18195 (R;US) 
INFRARED SPECTROMETERS 
Evaluation of a commercial gas chromatography/matrix 
isolation-infrared spectrometer for quantitative analysis of pri- 
ority pollutants, 15:17822 (R;US) 
Potential biomedical application of the Los Alamos Infrared 
Free-Electron Laser: DNA spectroscopy, 15:18081 (R;US) 
INFRARED THERMOGRAPHY 
Thermal infrared scene simulation: Final report, 15:17818 (R;US) 
INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
INNS 
See HOTELS 
INORGANIC ACIDS 
See also HYDRIODIC ACID 
HYDROCHLORIC ACID 
HYDROCYANIC ACID 
HYDROFLUORIC ACID 
IODIC ACID 
NITRIC ACID 
PHOSPHORIC ACID 
Detailed analysis of acidic compounds in Mayan gas oil and hy- 
drotreated products, 15:16012 (J;US) 
INSOLATION 
A method for monitoring insolation in remote regions, 15:16293 
(RA;IL) 
Fluctuations in performance of photovoltaic systems, 15:16295 
(RA;IL) 
Solar beam radiation available for concentrating solar collectors 
in the Beer Sheva region, 15:16294 (RA;IL) 
INSTALLATION 
A hydrocarbon fire test method, 15:16744 (R;NO) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTAKE STRUCTURES 
Zero counts in fish entrainment surveys, 15:16286 (R;CA) 
INTEGRATED CIRCUITS 
A new technique for imaging the logic state of passivated con- 
ductors: Biased resistive contrast imaging, 15:17712 (R;US) 
Accurate timing model for fault simulation in MOS circuits. Mas- 
ter's thesis, 15:17695 (R;US) 
Parallelism in the discrete-event simulation algorithm. Research 
report, 15:17694 (R;US) 
Systolic algorithms for imaging from space. Final report, 1 Au- 
gust 1986-31 July 1989, 15:17852 (R;US) 
VLSI! implementation of moment invariants for automated in- 
spection, 15:17701 (R;US) 
INTERACTING BOSON MODEL 
1/N expansion in the interacting boson model. Il. The neutron- 
proton degree of freedon, 15:18689 (R;AU) 
F-spin in the interacting-boson model, 15:18661 (RA;IL) 
Octupole degrees of freedom in the Interacting Boson Model, 
15:18454 (D;US) 
INTERATOMIC DISTANCES 
The evaluation of proton interatomic distances through the com- 
bined use of NOESY and ROESY techniques, 15:18746 (RA;IL) 
INTERCONNECTED POWER SYSTEMS 
Small signal stability analysis program package: Version 2.0 
User Manual: Final report, 15:16689 (R;US) 
INTERFEROMETRY 
Density measurement of a magnetized plasma column using a 
resonant cavity technique, 15:18968 (R;CH) 
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INTERFEROMETRY 


Nonlinear regression programs for the analysis of Gouy fringe 
patterns from isothermal free-diffusion experiments on three- 
component systems, 15:17402 (J;US) 

INTERMEDIATE BOSONS 

See also INTERMEDIATE VECTOR BOSONS 

A model of extra W and Z bosons with complementarity, 
15:18429 (R;JP) 

INTERMEDIATE BTU GAS 

See also TOWN GAS 

Design and operation of a novel pulse-enhanced biomass gasi- 
fier for production of medium-BTU gas, 15:16248 (BA;US) 

INTERMEDIATE MASS NUCLEI 

See also CADMIUM 109 

CHROMIUM 51 
CHROMIUM 55 
IODINE 123 
IODINE 125 
IODINE 131 
IODINE 134 
IODINE 136 
KRYPTON 83 
MOLYBDENUM 99 
NICKEL 60 
OSMIUM 172 
RARE EARTH NUCLE! 
RHENIUM 171 
RHENIUM 173 
RUTHENIUM 106 
SCANDIUM 51 
STRONTIUM 86 
STRONTIUM 87 
STRONTIUM 90 
TANTALUM 180 
TECHNETIUM 99 
TIN 118 

TIN 119 
TITANIUM 51 
TUNGSTEN 172 
XENON 131 

Photonuclear cross sections of U-233 using neutron capture 

gamma rays, near threshold, 15:18582 (RA;DE) 
INTERMEDIATE VECTOR BOSONS 
See also W MINUS BOSONS 
W PLUS BOSONS 
Z NEUTRAL BOSONS 

A study of tau decays of the W boson at CDF [Collider Detector 
at Fermilab], 15:18324 (R;US) 

A study of weak boson production with W — ev and Z — ee at 
CDF, 15:18322 (R;US) 

Intermediate vector bosons in the muon channel, 15:18323 
(R;US) 

Recent results from the UA2 experiment at the CERN pp col- 
lider, 15:18353 (RA;US) 

INTERMETALLIC COMPOUNDS 

Localized-itinerant magnetism: a simple model with applications 
to intermetallic of heavy rare-earths, 15:17023 (R;BR;In Por- 
tuguese) 

The use of metalorganics in the preparation of semiconductor 
materials, 15:17171 (J;US) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
RAMJET ENGINES 
SPARK IGNITION ENGINES 

ENTEC 87. First Israeli conference on technologies in energy, 
15:16753 (R;IL;in Hebrew and English) 

Natural gas as fuel for piston engines, 15:16998 (R;SE;In 
Swedish) 

INTERNAL CONTAMINATION 

See RADIONUCLIDE KINETICS 
INTERNATIONAL AFFAIRS 

See INTERNATIONAL RELATIONS 
INTERNATIONAL ATOMIC ENERGY AGENCY 

See IAEA 
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INTERNATIONAL ENERGY AGENCY 
Contribution of the IEA to advances in active and passive solar 
technologies, 15:16399 (RA;IL) 
INTERNATIONAL ORGANIZATIONS 
See also EUROPEAN COMMUNITIES 
FAO 
IAEA 
INTERNATIONAL ENERGY AGENCY 
UNITED NATIONS 

Small power plant reverse trade mission: Final report, 15:16421 

(R;US) 
INTERNATIONAL RELATIONS 
Dilemma of international technology transfer for the applied sci- 
ences, 15:16755 (RA;IL) 
INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERSTELLAR GRAINS 

Hydrodynamical simulations of collisions between interstellar 

clouds, 15:18207 (R;US) 
INTERSTELLAR SPACE 

Kelvin-Helmholtz instabilities in the 
15:19005 (BA;US) 

Resonances fill stochastic phase-space, 15:18209 (BA;US) 

INTOR TOKAMAK 

Comparative analysis of next-generation INTOR-like designs, 
15:19074 (BA;US) 

INTRUSION DETECTION SYSTEMS 

[Intrusion Path Analysis], 15:19131 (R;US) 

INTRUSIVE ROCKS 
See PLUTONIC ROCKS 
INVERTEBRATES 

See also ARTHROPODS 

Carolina bays of the Savannah River Plant, 15:16181 (R;US) 

Seasonal dynamics of benthic macroinvertebrates of Pond B, 
Savannah River Plant Aiken, South Carolina, 15:18121 (R;US) 

INVERTERS 

Electrical fault protection for a large photovoltaic power plant in- 
verter, 15:16367 (BA;US) 

1ODIC ACID 

Regularities and features of solvation of some monobasic inor- 
ganic acid ions in methanol-aqueous mixtures, 15:17298 
(RA;SU;in Russian) 

IODIDES 
See also CESIUM IODIDES 
MERCURY IODIDES 
POTASSIUM IODIDES 
RUBIDIUM IODIDES 
SODIUM IODIDES 
URANIUM IODIDES 

Characteristics of association of alkali metal and tetra-n-butyl 
ammonium iodides in nonaqueous solvents, 15:17353 
(RA;SU;in Russian) 

Enthalpy characteristic of individual ion and donor-acceptor ion- 
molecular interactions in solutions, 15:17299 (RA;SU;iIn 
Russian) 

On some regularities in change of activity coefficientys of 
sodium and potassium halides in water and its mixtures with 
monoatomic alcohols, 15:17301 (RA;SU;In Russian) 

Solvation thermodynamics of 1-1 electrolyte nondissociated par- 
ticles in higher alcohols, 15:17294 (RA;SU;In Russian) 

Thermochernical and conductometric study of tetramethyl- and 
tetraethylammonium iodide solutions in acetonitrile in 233-328 
K, 15:17333 (RA;SU;in Russian) 

IODINE 

Chemistry of the “Silver Reactor”: Part A, Influence of Nog con- 
centration and temperature during slug dissolving; Part B, 
Reactions with ammonia gas, 15:16052 (R;US) 

Technological performance of backup silver reactor, 15:16051 
(R;US) 

IODINE 123 

Production of iodine-123 radiobiological specimen on 25 MeV 

electron beam, 15:16193 (R;SU;In Russian) 


interstellar medium, 





IODINE 125 
A computer program for planning and dosimetry of |-125 im- 
plants, 15:18078 (RA;IL) 
IODINE 131 
Chernoby! source term, atmospheric dispersion, and dose esti- 
mation, 15:17920 (J;US) 
IODINE 134 
The isomeric ratios of '*! and 19°! in the reactor-neutron in- 
duced fission of 23Th, 15:18593 (RA;DE) 
IODINE 136 
The isomeric ratios of ‘| and 1°®| in the reactor-neutron in- 
duced fission of 7*Th, 15:18593 (RA;DE) 
IODINE COMPLEXES 
Features of halogen and interhalogen complexing with some 
oxygen- and nitrogen-containing ligands in nonaqueous me- 
dia, 15:17308 (RA;SU;In Russian) 
IODINE IODIDES 
See IODINE 
ION ACOUSTIC WAVES 
lon acoustic wave enhancement of electron thermal conductiv- 
ity, 15:18997 (BA;US) 
ION BEAMS 
Accelerated radioactive nuclear beams (low energy), 15:17768 
(R;CA) 
Possible biological and therapeutic effect of the simultaneous ir- 
radiation by fast ion and laser beams, 15:18108 (RA;IL) 
Study on the dynamics of fast particles in a dense gas of ther- 
monuclear reactor injector, 15:19035 (RA;SU;In Russian) 
ION BLOCKING 
See JON CHANNELING 
ION CHANNELING 
Integral kinetic equation for solving problem of fast particle de- 
channeling on thermal displacements, 15:18787 (RA;SU;In 
Russian) 
ION COLLISIONS 
See also ION-ATOM COLLISIONS 
Atomic and molecular sciences: Progress report, July 1, 1987— 
June 30, 1990, 15:18235 (R;US) 
iON CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
iON DRIFT 
Swarm measurement with short-life nuclides, 15:17795 (RA;JP) 
ION EXCHANGE 
Low-level liquid waste decontamination by ion exchange, 
15:16064 (R;US) 
Treatment of low-activity-level process wastewaters by Continu- 
ous Countercurrent lon Exchange, 15:16063 (R;US) 
1ON EXCHANGE MEMBRANES 
See MEMBRANES 
ION IMPLANTATION 
Estimation of the components of a distribution profile of the im- 
planted atoms in a monocrystal, 15:18856 (RA;SU;In Russian) 
ION SOURCES 
Emittance measurements of gallium liquid metal ion sources, 
15:17756 (R;US) 
Introduction to ECR [electron cyclotron resonance] sources in 
electrostatic machines, 15:17755 (R;US) 
1ON-ATOM COLLISIONS 
An L? representation of the continuum in heavy particle colli- 
sions, 15:18413 (D;GB) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
A three-voltage technique to determine the initial recombination 
in ionization chambers, 15:17798 (RA;JP) 
Absolute energy calibration of a twin ionization chamber for fis- 
sion fragments, 15:17779 (RA;DE) 
Angular dependence of the parallel plate ionization chambers of 
Ipen, 15:17790 (R;BR;in Portuguese) 
Electron equilibrium for parallel plate ionization chambers in 
gamma radiation fields, 15:17792 (R;BR;In Portuguese) 


IRON 54 TARGET 


IONOSPHERE 

See also F REGION 

Coordinated multi-parameter measurements and predictions of 
the global-scale ionosphere, 15:18228 (RA;FR) 

Development of the RAIDS (Remote Atmospheric and lono- 
spheric Detector System) extreme-ultraviolet wedge and strip 
detector. Technical report, 15:18222 (R;US) 

Dynamics of the near-earth magnetotail recent observations, 
15:18225 (R;US) 

Examples of meteorological behavior of the ionosphere, 
15:18227 (RA;FR) 

RAIDS (Remote Atmospheric and lonospheric Detection Sys- 
tem): An orbiting observatory for ionospheric remote sensing 
from space. Technical report, 15:18221 (R;US) 

VLF/LF radio wave studies of the structure and variability of the 
equatorial, mid-latitude and polar ionosphere below 100 km, 
15:18229 (RA;FR) 

IONS 
See also ANIONS 
ARGON IONS 
CATIONS 
HEAVY IONS 
MOLECULAR IONS 
MUONIC IONS 

RAIDS (Remote Atmospheric and lonospheric Detection Sys- 
tem): An orbiting observatory for ionospheric remote sensing 
from space. Technical report, 15:18221 (R;US) 

IONS (MOLECULAR) 
See MOLECULAR IONS 
IRIDIUM 

Hydrogenolysis of ethane, propane, n-butane, and neopentane 
on the (111) and (110)-(1x2) surfaces of iridium, 15:15972 
(J;US) 

IRIDIUM BASE ALLOYS 
Advances in iridium alloy processing in FY 1988, 15:17049 (R;US) 
IRIDIUM COMPLEXES 

C-H oxidative addition and reductive elimination reactions in a 
dinuclear iridium complex, 15:17422 (J;US) 

Synthesis and chemistry of a dinuclear iridium bis-y-oxo com- 
plex: Observation of oxygen transfer and phosphorus-carbon 
bond cleavage, 15:17423 (J;US) 

IRIDIUM OXIDES 

In situ photoacoustic spectroscopy of mixed oxide electrocata- 

lysts, *5:17437 (BA;US) 
IRIDIUM SILICIDES 

Suppression of an electronic phase transition in superconduct- 

ing LusirgSi,9 by hydrostatic pressure, 15:17108 (BA;US) 
IRISH SEA 

Current meter observations in the Irish Sea, 1986, 15:18010 

(R;GB) 
IRON 

Adsorption of tritium on metals, ceramics, and organic materi- 
als: Part 2: Adsorption inhibition of tritium for stainless steels, 
15:17047 (TJ;US) 

Behavior of basic elements during coal combustion, 15:15865 
(J;US) 

Distribution of metals in acid-base-neutral fractions of Cerro Ne- 
gro 550-700°C distillate and 700°C+ residue, 15:16011 (J;US) 

Electronic and magnetic structure of Fe and Co layers in the 
monolayer range by means of spin polarized photoemission 
by means of undulator radiation, 15:17043 (R;DE;in German) 

lon implantation effect on the defect formation in thin iron films, 
15:18850 (RA;SU;in Russian) 

Laser Raman spectroelectrochemical studies of metal corrosion 
and passivation in aqueous environments, 15:17154 (BA;US) 

On the corrosion and passivation behavior of metals in sulfide 
solutions: A laser raman_ spectroelectrochemical study, 
15:17055 (BA;US) 

Orientation effect of a standing acoustic wave amplitude and its 
recording, 15:18765 (RA;SU;in Russian) 

IRON 54 TARGET 

Study on symmetric products in heavy-ion reaction of light mass 

system, 15:18553 (RA;DE) 
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IRON 56 REACTIONS 


IRON 56 REACTIONS 
Fission in intermediate energy heavy ion reactions, 15:18517 
(RA;DE) 
IRON 56 TARGET 
Delta excitations in nuclei: Microscopic description of pion nu- 
clear reactions, 15:18679 (RA;SU) 
IRON ALLOYS 
See also IRON BASE ALLOYS 
An assessment of the effects of radiation on permanent magnet 
material in the ALS [Advanced Light Source] insertion de- 
vices, 15:17046 (R;US) 
Electron microscopy of rapidly solidified weldments in a powder- 
metallurgy Al-Fe-Ce alloy, 15:17007 (R;US) 
IRON BASE ALLOYS 
See also ALLOY-FE44NI33CR21 
STEELS 
Localized corrosion and stress corrosion cracking of candidate 
materials for high-level radioactive waste disposal containers 
in U.S.: A critical literature review, 15:16054 (BA;US) 
IRON COMPLEXES 
Spectroscopic studies of metal chelates in supercritical fluids, 
15:17401 (J;US) 
IRON COMPOUNDS 
See aiso FERRITES 
IRON SULFIDES 
Development of partitioning method: Behavior of iron in extraction 
with diisodecyl phosphoric acid, 15:16053 (R;JP;in Japanese) 
Gas-phase reactions of Fe~ and Co~ with simple thiols, sul- 
fides, and disulfides by Fourier transform mass spectrometry, 
15:17377 (J;US) 
IRON GARNETS 
See FERRITE GARNETS 
IRON SULFIDES 
See aiso PYRITE 
A gas-phase study of FeS,,* (n = 1-6), 15:17370 (J;US) 
IRRIGATION 
A closed greenhouse versus an open greenhouse, 15:16889 
(RA;IL;In Hebrew) 
Effects of selenium on mallard duck reproduction and immune 
function, 15:18123 (R;US) 
Geothermal heating at Retamim. Technical visit 8/12/87, 
15:16935 (RA;IL) 
ISOLATED LOCATIONS 
See REMOTE AREAS 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE PRODUCTION REACTORS 
See also ETR REACTOR 
EWA REACTOR 
HIFAR REACTOR 
SLOWPOKE TYPE REACTORS 
The use of probabilistic risk assessment for the design of a 
heavy water isotope production reactor, 15:16659 (RA;XA) 
ISOTOPE SEPARATION 
Uranium enrichment: An opportunity window, 15:16057 (R;CA) 
ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ISRAEL 
Development of a fresh water floating insulation solar pond for 
greenhouse heating, 15:16926 (RA;IL) 
Experience at the Klil photovoltaic village in Galilee, 15:16360 
(RA; IL) 
International network for solar drying of agricultural products, 
15:16931 (RA;IL) 
New approaches in coal trade, 15:15929 (RA;IL) 
Operation of a sodium reflux receiver/reactor as a solar thermo- 
chemical pipe, 15:16314 (RA;IL) 
Spray filled attic plenum for environment control in green- 
houses, 15:16929 (RA;IL) 
Storage and transport of solar energy by a chemical heat pipe, 
15:16420 (RA;IL) 
Technical description of the W.1.S. solar furnace, 15:16380 (RA;IL) 
The Sivan inflated-rotor wind-turbine, 15:16450 (RA;IL) 
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Agriculture 
Integrated energy system for a kibbutz, 15:16939 (RA;IL) 
The Ministry of agriculture: trends in agricultural research. 
Workshop conclusions., 15:16942 (RA;IL;in Hebrew) 
Air Pollution 
Emissions from energy sources in populated areas in Israel: al- 
ternative ways to combat them, 15:15988 (RA;IL) 
Biomass Conversion Plants 
Biogas generation through anaerobic digestion - a sound envi- 
ronmental solution to wastewater treatment, 15:16233 (RA;IL) 
Building Materials 
The potential of coal ashes and local raw materials for the build- 
ing industry, 15:15888 (R;IL;in Hebrew) 
Buildings 
ENTEC 87. First Israeli conference on technologies in energy, 
15:16753 (R;IL;In Hebrew and English) 
Cogeneration 
Internal combustion cogeneration systems. Summary, 15:16936 
(RA;IL) 
Combined-Cycle Power Plants 
Industrial combined cycle power plant for Ashdod oil refineries, 
15:16488 (RA;IL) 
Compressed Air Storage Power Plants 
Overview and perspective of compressed air energy storage 
technology, 15:16705 (RA;IL) 
Demonstration Plants 
Wind energy exploitation in Israel and worldwide, 15:16448 
(RA;IL;In Hebrew) 
Electric Heating 
Sale of energy from solar sources for partial substitution of fossil 
fuel or electric power in hot water supply installations, 
15:16299 (RA;IL) 
Electric Power 
A critical review of the energy conservation program in Israel, 
15:16766 (RA;IL) 
A system planning approach for long run marginal electricity 
costs calculation, 15:16794 (RA;IL) 
Economic production of steam and electricity from solar energy 
in the Negev, 15:16301 (R;IL;in Hebrew) 
Electricity production development program to the year 2000 in 
Israel, 15:16793 (RA;IL;In Hebrew) 
Electric Utilities 
Emissions from energy sources in populated areas in Israel: al- 
ternative ways to combat them, 15:15988 (RA;IL) 
Energy Conservation 
A critical review of the energy conservation program in Israel, 
15:16766 (RA;IL) 
Computerized conservation, 15:16854 (RA;IL) 
ENTEC 87. First Israeli conference on technologies in energy, 
15:16753 (R;IL;In Hebrew and English) 
Energy Consumption 
A critical review of the energy conservation program in Israel, 
15:16766 (RA;IL) 
Energy Policy 
Israel's energy policy: an overview, 15:16715 (RA;IL) 
Israel's policy in energy research, development and demonstra- 
tion, 15:16716 (RA;IL) 
Proceedings of the second Sede Boger symposium on solar 
electricity production, 15:16303 (R;IL) 
Energy Sources 
Energy R&D policy and implementation of alternative energy 
sources in Israel, 15:16754 (RA;IL) 
Israel's energy policy: an overview, 15:16715 (RA;IL) 
Renewable energy technology: is the Israeli experience applica- 
ble to other countries?, 15:16809 (RA;IL) 
Energy Substitution 
International cooperation: a key factor in Israel's strategic en- 
ergy policy, 15:16768 (RA;IL) 
Energy Supplies 
International cooperation: a key factor in Israel's strategic en- 
ergy policy, 15:16768 (RA;IL) 
Fossil-Fuel Power Piants 
The conversion to coal, 15:16486 (RA;IL) 





Geothermal Power Plants 
Modular units for on-site power generation in remote locations, 
15:16489 (RA; IL) 
Greenhouses 
A closed greenhouse versus an open greenhouse, 15:16889 
(RA;IL;In Hebrew) 
A survey of heating methods for greenhouses, 15:16890 
(RA;IL;In Hebrew) 
Alternate night temperature regime experiments in a commer- 
cial rose greenhouse, 15:16927 (RA;IL) 
Climate control in hydrosolaric greenhouses, 15:16897 (RA;IL;in 
Hebrew) 
Comparison of greenhouse structures from the standpoint of en- 
ergy consumption, 15:16893 (RA;IL;In Hebrew) 
Energy considerations in greenhouses. Summary of workshop 
presentations, 15:16888 (R;IL;In Hebrew) 
Geothermal heating at Retamim. Technical visit 8/12/87, 
15:16935 (RA;IL) 
Greenhouse structures in Israel, 15:16908 (RA;IL) 
Heating of greenhouses with geothermal water, 15:16920 (RA;IL) 
Hydrosolaric greenhouse for roses and ornamentals, 15:16896 
(RA;IL;in Hebrew) 
Intensive heating of roses in greenhouses heated by two-phase 
salt systems, 15:16891 (RA;IL;In Hebrew) 
Intermittent enrichment of commercial greenhouses with carbon 
dioxide, 15:16928 (RA;IL) 
Liquid roof greenhouse in the desert: principles and operating 
experience, 15:16923 (RA;IL) 
Partial heating for roses in greenhouses, 15:16894 (RA;IL;In 
Hebrew) 
Potential energy saving in greenhouses by replacing night venti- 
lation with vapour absorption, 15:16911 (RA;IL) 
Rose greenhouse air drying by hygroscopic solution, 15:16858 
(RA;IL;in Hebrew) 
The Ministry of agriculture: trends in agricultural research. 
Workshop conclusions., 15:16942 (RA;IL;iIn Hebrew) 
The development of an air to air heat exchanger for energy sav- 
ings, 15:16892 (RA;IL;in Hebrew) 
The development of thermal coverings to prevent heat losses in 
greenhouses, 15:16895 (RA;IL;in Hebrew) 
Use of water sleeves in order to utilize solar energy to obtain 
earlier and greater crop yields, 15:16924 (RA;IL) 
Utilization of salt gradient solar ponds for greenhouse heating at 
Bet Ha’arava. Technical visit 8/12/87, 15:16393 (RA;IL) 
Utilization of solar and geothermal energy for greenhouse heat- 
ing, 15:16922 (RA;IL) 
Horticulture 
The Ministry of agriculture: trends in agricultural research. 
Workshop conclusions., 15:16942 (RA;IL;in Hebrew) 
Houses 
The rotating prism wall: mathematical model, its validation, and 
optimization predictions, 15:16397 (RA;IL) 
Humidity 
Investigation of the distribution of solar energy in Israel: estab- 
lishment of a station network and creation of a data base for 
insolation and related meteorological measurements. Part 1 - 
Negev. Final report, 1st year, 15:16296 (R;IL;in Hebrew and 
English) 
Insolation 
Investigation of the distribution of solar energy in Israel: estab- 
lishment of a station network and creation of a data base for 
insolation and related meteorological measurements. Part 1 - 
Negev. Final report, ist year, 15:16296 (R;IL;in Hebrew and 
English) 
Solar beam radiation available for concentrating solar collectors 
in the Beer Sheva region, 15:16294 (RA;IL) 
International Agreements 
Renewable energy technology: is the Israeli experience applica- 
ble to other countries?, 15:16809 (RA;IL) 
international Cooperation 
Analagous oil shale phenomena in Israel and Jordan - a possi- 
ble topic of cooperation, 15:16030 (RA;IL) 
Report of the French Israeli symposium on greenhouse technol- 
ogy, 15:16907 (R;IL) 


ISRAEL 
Research Programs 


Land Resources 

Economical optimization of wind farms in limited areas, 

15:16433 (RA;IL) 
Lighting Systems 

Photovoltaic systems - technical aspects: social impact of small 

quantities of locally available power, 15:16316 (RA;IL) 
Meteorology 

Computerized data acquisition and control system: design and 
selection procedure, 15:16410 (RA;IL) 

Investigation of the distribution of solar energy in Israel: estab- 
lishment of a station network and creation of a data base for 
insolation and related meteorological measurements. Part 1 - 
Negev. Final report, 1st year, 15:16296 (R;IL;in Hebrew and 
English) 

Mhd Generators 

Current status of liquid metal magnetohydrodynamic electric 

power generation technology, 15:16816 (RA;IL) 
Mhd Power Plants 
Development of "Etgar” liquid metal MHD energy conversion 
systems in Israel, 15:16817 (RA;IL) 
National Program Plans 
The Israeli wind energy program, 15:16456 (RA;IL) 
Oil Shale Deposits 

Ahlstrom Pyroflow CFBC technique as a means of utilizing low 
grade oil shale for energy production, 15:16043 (RA;IL) 

Analagous oil shale phenomena in Israel and Jordan - a possi- 
ble topic of cooperation, 15:16030 (RA;IL) 

Oil Shale Industry 

Ahistrom Pyroflow CFBC technique as a means of utilizing low 
grade oil shale for energy production, 15:16043 (RA;IL) 

An economic analysis under uncertainty of a project for manu- 
facturing synthetic oil from oil shale in Israel, 15:16042 (RA;IL) 

Demonstration unit to combust oil shale as intermediate step to- 
wards power generation, 15:16034 (RA;IL) 

Towards commercial utilization of Israel’s oil shale resources, 
15:16033 (RA;IL) 

Oil Shale Processing Plants 

Analagous oil shale phenomena in Israel and Jordan - a possi- 
ble topic of cooperation, 15:16030 (RA;IL) 

Towards commercial utilization of Israel's oil shale resources, 
15:16033 (RA;IL) 

Oll Shales 

Ahlstrom Pyroflow CFBC technique as a means of utilizing low 
grade oil shale for energy production, 15:16043 (RA;IL) 

Analagous oil shale phenomena in Israel and Jordan - a possi- 
ble topic of cooperation, 15:16030 (RA;IL) 

Demonstration unit to combust oil shale as intermediate step to- 
wards power generation, 15:16034 (RA;IL) 

Process design for high-sulfur fuels utilization, 15:16035 (RA;IL) 

Towards commercial utilization of Israel’s oil shale resources, 
15:16033 (RA;IL) 

Organic Wastes 

Energy and byproducts from waste borne organic matter, 

15:16234 (RA;IL) 
Petroleum Refineries 

Emissions from energy sources in populated areas in Israel: al- 

ternative ways to combat them, 15:15988 (RA;IL) 
Photovoltaic Power Plants 

Computerized data acquisition and control system: design and 
selection procedure, 15:16410 (RA;IL) 

The mirror-assisted photovoltaic system at Sede Boger, 
15:16354 (RA;IL) 

Power Generation 

Israel's energy policy: an overview, 15:16715 (RA;IL) 

The Ben-Gurion Sede Boger Test Center for Solar Electricity Gen- 
erating Technologies: goals and programs, 15:16290 (RA;IL) 

Power Plants 
Anti-larval biofilter: a proposed technology for power plant foul- 
ing control, 15:16484 (RA;IL) 
Renewable Energy Sources 
Integrated energy system for a kibbutz, 15:16939 (RA;IL) 
Research Programs 

Electricity production development program to the year 2000 in 

Israel, 15:16793 (RA;IL;in Hebrew) 
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ISRAEL 
Research Programs 


Israel's policy in energy research, development and demonstra- 
tion, 15:16716 (RA;IL) 
Photovoltaics research at the Israel Electric Corporation, 
15:16304 (RA;IL;In English and Hebrew) 
Production of fuels from microaigae, 15:16216 (RA;IL) 
Renewable energy technology: is the Israeli experience applica- 
ble to other countries?, 15:16809 (RA;IL) 
The Ben-Gurion Sede Boger Test Center for Solar Electricity Gen- 
erating Technologies: goals and programs, 15:16290 (RA;IL) 
Wind energy exploitation in Israel and worldwide, 15:16448 
(RA;IL;In Hebrew) 
Residential Buildings 
Passive solar apartments in Israel: monitoring of four full scale 
apartments during the 1984-1985 winter season, 15:16859 
(R;IL) 
Salinity Gradient Power Plants 
Practical experience with solar ponds, 15:16376 (RA;IL) 
Solar Architecture 
The rotating prism wall: mathematical model, its validation, and 
optimization predictions, 15:16397 (RA;IL) 
Solar Dryers 
Solar drying in Israel, 15:16933 (RA;IL) 
Solar Energy 
Solar-pond power. Applicability, economics, and specific exam- 
ples, 15:16379 (RA;IL) 
The Ben-Gurion Sede Boger Test Center for Solar Electricity Gen- 
erating Technologies: goals and programs, 15:16290 (RA;IL) 
Solar Energy Conversion 
Economic production of steam and electricity from solar energy 
in the Negev, 15:16301 (R;IL;In Hebrew) 
Solar dish concentrators, 15:16411 (R;IL;in Hebrew and English) 
Solar Furnaces 
Solar pumped lasers, 15:16310 (RA;IL) 
Storage and transport of solar energy by a thermochemical 
pipe, 15:16311 (RA;IL) 
Solar Ponds 
ENTEC 87. First Israeli conference on technologies in energy, 
15:16753 (R;IL;In Hebrew and English) 
Modular units for on-site power generation in remote locations, 
15:16489 (RA;IL) 
Utilization of salt gradient solar ponds for greenhouse heating at 
Bet Ha’arava. Technical visit 8/12/87, 15:16393 (RA;IL) 
Solar Power Plants 
Computerized data acquisition and control system: design and 
selection procedure, 15:16410 (RA;IL) 
Solar Thermal Power Plants 
A financial model for large scale solar power systems, 15:16298 
(RA;IL) 
Computerized data acquisition and control system: design and 
selection procedure, 15:16410 (RA;IL) 
Luz solar technology development, 15:16382 (RA;IL) 
Luz technology: status and future development, 15:16373 (RA;IL) 
Solar Tracking Systems 
Solar pumped lasers, 15:16310 (RA;IL) 
Solar Water Heating 
Sale of energy from solar sources for partial substitution of fossil 
fuel or electric power in hot water supply installations, 
15:16299 (RA;IL) 
Steam Systems 
Economic production of steam and electricity from solar energy 
in the Negev, 15:16301 (R;IL;in Hebrew) 
Technology Transfer 
Renewable energy technology: is the Israeli experience applica- 
ble to other countries?, 15:16809 (RA;IL) 
Tower Focus Collectors 
Evaluation of beam quality and tracking accuracy of heliostats, 
15:16412 (RA;IL) 
Waste Product Utilization 
Energy and byproducts from waste borne organic matter, 
15:16234 (RA;IL) 
Water Pumps 
Improving energy efficiency in water supply systems, 15:16959 
(RA; IL) 
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Water Supply 
Improving energy efficiency in water supply systems, 15:16959 
(RA;IL) 
Wind 
Investigation of the distribution of solar energy in Israel: estab- 
lishment of a station network and creation of a data base for 
insolation and related meteorological measurements. Part 1 - 
Negev. Final report, 1st year, 15:16296 (R;IL;In Hebrew and 
English) 
Long term wind energy production variations and its sensitivity 
to the generator type, 15:16431 (RA;IL) 
Wind Power 
ENTEC 87. First Israeli conference on technologies in energy, 
15:16753 (R;IL;in Hebrew and English) 
Long term wind energy production variations and its sensitivity 
to the generator type, 15:16431 (RA;IL) 
Required performance of meteorological instruments in wind- 
energy surveys in Israel, 15:16459 (RA;IL;in Hebrew) 
The Israeli wind energy program, 15:16456 (RA;IL) 
Wind Power industry 
The Israel Electric Corporation (IEC) wind energy program, 
15:16808 (RA;IL) 
Wind energy exploitation in Israel and worldwide, 15:16448 
(RA;IL;in Hebrew) 
Wind Turbine Arrays 
Economical optimization of wind farms in limited areas, 
15:16433 (RA;IL) 
ITALY 
Enel's purchasing policy, 15:15927 (RA;IL) 
Energy, environment and technology in Italy: Report 2.2.12, 
15:16773 (RA;CA) 
Overview and perspective of compressed air energy storage 
technology, 15:16705 (RA;IL) 


J 


J PSI-3097 MESONS 
J/b and Y production at CDF, 15:18325 (R;US) 
J/Psi production in collisions of oxygen and sulphur ions on 
heavy targets at 200 GeV/per nucleon, 15:18330 (RA;SU) 
Shadowing and nuclear absorption in J/¥ hadroproduction, 
15:18375 (BA;US) 
J-3105 RESONANCES 
See JPSI-3097 MESONS 
JAERI 
Reactor Engineering Department annual report (April 1, 1988 - 
March 31, 1989), 15:16614 (R;JP) 
JAPAN 
Energy analysis of efficiency of industrial energy use, 15:16941 
(RA;IL) 
Environmental impact assessment of power plants: Issues to be 
solved: Report 2.2.7, 15:16730 (RA;CA) 
Japanese structural ceramics research and development, 
15:17101 (B;US) 
Present status of anaerobic digestion study in Japan, 15:16229 
(RA;IL) 
Wind energy activities in Japan, 15:16429 (RA;IL) 
JAPAN RESEARCH REACTOR-2 
See JRR-2 REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JET ENGINE FUELS 
Fundamental mechanism of atomization. Final report, 15:15973 
(R;US) 
High-density jet fuels from coal syncrudes, 15:15870 (J;US) 
Production of jet fuels from coal-derived liquids. Volume 10. Jet 
fuels production by-products, utility, and sulfur-emissions con- 
trol integration study. Interim report, 1 May 1988-1 April 1989, 
15:15834 (R;US) 
Production of jet fuels from coal-derived liquids: Volume 11, 
Production of advanced endothermic fuel blends from Great 
Plains Gasification Plant naphtha by-product stream: Final re- 
port, September 1987—December 1988, 15:15872 (R;US) 





The role of thermodynamics in the design of future jet fuels, 
15:16013 (J;US) 
JET MODEL 
Density profile determination by function fit with possibility of 
hollow and peaked profiles, 15:18963 (R;GB) 
JORDAN 
Analagous oil shale phenomena in Israel and Jordan - a possi- 
ble topic of cooperation, 15:16030 (RA;IL) 
JOSEPHSON JUNCTIONS 
An ultra-small capacitance Josephson junction: Inductive cou- 
pling to a voltage source, 15:18882 (R;IL) 
JOURNAL BEARINGS 
Optimization of tilting pad journal bearings including turbulence 
and thermal effects, 15:16972 (J;IL) 
JRR-2 REACTOR 
Computer code for the analyses of reactivity initiated accident of 
heavy water moderated and cooled research reactor 
"EUREKA-2D’, 15:16664 (R;JP;In Japanese) 
JT-60 REACTORS 
See JT-60 TOKAMAK 
JT-60 TOKAMAK 
Lower hybrid wave spectrum broadness and driven current pro- 
file controls by non-uniform phasing of grill launchers, 
15:19037 (R;JP) 
Monte Carlo simulation for the calibration of neutron source 
strength measurement of JT-60 upgrade, 15:18960 (R;JP) 
Numerical simulation of operation region in JT-60 ohmic 
plasma, 15:18962 (R;JP) 
Sawtooth activity and density profile in pellet injected plasmas 
on JT-60, 15:18959 (R;JP) 
Transport modelling by a heat pinch theory in the JT-60 toka- 
mak, 15:18961 (R;JP) 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 


K 


K*RESONANCES 
See STRANGE MESONS 
K-1240 RESONANCES 
See STRANGE MESONS 
K-1871 RESONANCES 
See STRANGE MESONS 
KAOLIN 
Deposit remediation in coal-fired gas turbines through the use of 
additives, 15:15900 (J;US) 
KAON MINUS-PROTON INTERACTIONS 
K~p elastic scattering at high energies, 15:18422 (R;BR;In Por- 
tuguese) 
Update on K* studies at SLAC [Stanford Linear Accelerator 
Center], 15:18356 (R;US) 
KAON-KAON INTERACTIONS 
QCD correction factors for K°-K-bar® mixing for large top quark 
mass, 15:18434 (R;GB) 
KAONS 
See also KAONS MINUS 
KAONS NEUTRAL 
KAONS PLUS 
Search for CP and CPT violation in the neutral kaon system and 
a high sensitivity search for K, — °ete-: Progress report, 
May 1, 1989—April 30, 1990, 15:18320 (R;US) 
KAONS MINUS 
Antiprotons, kaons and pions production in collision of relativis- 
tic nuclei with energy of 3.65 GeV/nucleon, 15:18519 
(RA;SU;In Russian) 
KAONS NEUTRAL 
Work to measure the decay parameters in polarized [~ — nev 
and CP violating parameters in K° decay with high precision: 
Progress report, May 1, 1989—April 30, 1990, 15:18319 (R;US) 
KAONS PLUS 
Antiprotons, kaons and pions production in collision of relativis- 
tic nuclei with energy of 3.65 GeV/nucleon, 15:18519 
(RA;SU;In Russian) 


LA SALLE COUNTY-2 REACTOR 


Non-perturbative QCD in weak decays, 15:18445 (BA;US) 
Status and first results of BNL experiment 777: A search for K* 
— mute and a study of K* — x*ete—, 15:18339 (RA;US) 
KAPPA-725 RESONANCES 
See MESONS 
KENYA 
Biogas generation as part of a farm system, 15:16231 (RA;IL) 
KERNELS 
Time-dependent integral transport equation kernels, leakage 
rates and collision rates for plane and spherical geometry, 
15:18315 (D;US) 
KERNELS (FUEL) 
See FUEL PARTICLES 
KIDNEYS 
In vivo determination of cadmium content in kidneys by PNAA, 
15:18062 (RA;CS;in Czech) 
KIMBERLITES 
Mixing processes and isotopic compositions of C and O in kim- 
berlites of Yakutia, 15:17932 (RA;DD) 
KINETICS 
See also REACTION KINETICS 
REACTOR KINETICS 
Electrodynamic thermogravimetric analyzer (EDTGA), 15:17679 
(RA;IL) 
KLYSTRONS 
High-gradient electron accelerator powered by a relativisitic 
klystron, 15:17735 (J;US) 
RF breakdown studies on an S-band disk-loaded structure, 
15:17728 (RA;JP;in Japanese) 
The planar orotron and the planar-grating klystron, 15:18998 
(BA;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOBAYASHI-MASKAWA MATRIX 
Phenomenology of the CKM matrix, 15:18441 (BA;US) 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KRSKO REACTOR 
Probabilistic safety criteria used to evaluate loss of off-site 
power, 15:16536 (RA;XA) 
KRYPTON 
Picosecond pulse radiolysis of rare gases: Evidence for the 
time evolution of the subexcitation spectrum, 15:17452 (J;US) 
Thermodynamic description of solvation of nonpolar gases in 
aqueous solutions, 15:17296 (RA;SU;in Russian) 
KRYPTON 83 
Relaxation of ®°Kr, '5'Xe, 2D nuelii and dynamics of particles in 
rare gas solutions (Rare gases: Kr, Xe.), 15:17327 (RA;SU;In 
Russian) 
KRYPTON FLUORIDE LASERS 
Absorption experiments on electorn-beam pumped rare gases, 
15:19039 (R;US) 
Development of KrF lasers for fusion, 15:19038 (R;US) 
KRYPTON FLUORIDES 
Kinetics and spectroscopy of KrF (B) and Kr2F (4* I), 15:18258 
(R;US) 
KURCHATOVIUM 
See ELEMENT 104 


L 


L CODES 
The methods and codes of calculations of cross-sections of di- 
rect and statistic processes in inclusive heavy ion reactions, 
15:18546 (R;SU;In Russian) 
L-1770 RESONANCES 
See STRANGE MESONS 
LA REINA REACTOR 
See RESEARCH REACTORS 
LA SALLE COUNTY-2 REACTOR 
Summary of AEOD special report S803: Power Oscillation at 
LaSalle 2, 15:16684 (RA;US) 
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LAGRANGE FIELD EQUATIONS 


LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN FIELD THEORY 

On the BRST invariance of field deformations, 15:18506 (R;DK) 

Symplectic geometry of field theories and covariant quantization 
of superstrings and superparticles, 15:18916 (D;US) 

LAKES 

See also GREAT LAKES 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 1. Theory and model formulation. Final report, 
15:15982 (R;US) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 2. User's manual for the river oil-spill simulation 
model. Final report, 15:15983 (R;US) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 3. User's manual for the lake-river oil-spill 
simulation model. Final report, 15:15984 (R;US) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 4. User's manual for the microcomputer-based 
interactive program. Final report, 15:15985 (R;US) 

LAMINOGRAPHY 

See TOMOGRAPHY 
LAND FILLS 

See SANITARY LANDFILLS 
LAND POLLUTION 

Enforcement Project Management Handbook. Directive (Final), 
15:16742 (R;US) 

Region 10 environmental indicators, FY 88 summary, 15:16741 
(R;US) 

Supertund Record of Decision (EPA Region 5): Bower's Landfill, 
OH. (First remedial action), March 1989. Final report, 
15:18016 (R;US) 

Supertund Record of Decision (EPA Region 5): Laskin/Poplar 
Oil, OH. (Third remedial action), June 1989. Final report, 
15:16954 (R;US) 

LAND POLLUTION CONTROL 

Guidance manual for LUST (Leaking Underground Storage 
Tank) cleanups in Illinois, September 1989. Interim report, 
15:16004 (R;US) 

LAND USE 

Fiora of the Savannah River Plant: An inventory of the vascular 
plants of the Savannah River Plant, US Department of En- 
ergy, Aiken, South Carolina, 15:16180 (R;US) 

LANDFILLS 

See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 

See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 

See PROGRAMMING LANGUAGES 
LANTHANIDES 

See RARE EARTHS 
LANTHANUM 139 TARGET 

Shell effects on the characteristics of the products of the interac- 
tion of ®Zn ions with tin nuclei, 15:18558 (RA;DE) 

LANTHANUM ALLOYS 

Chemical analysis of LaNis_,Alx alloys, 15:17261 (R;IL;in He- 

brew) 
LANTHANUM BORIDES 

Neutron diffraction experiments and measurement of the spe- 
cific resistance for the investigation of the crystal field ground 
states in rare earth hexaborides, 15:17139 (R;DE;in German) 

LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPLEXES 

Dentation of phosphonic groups in phosphorus-containing metal 
complexonates in aqueous solutions (Metals: Be, Y, La.), 
15:17351 (RA;SU;in Russian) 

Proton NMR study of the dissociation of the lanthanum cryptate 
of 4,7,13,16,21-pentaoxa-1 ,10-diazabicyclo[8.8.5}tricosane, 
15:17407 (J;US) 

LANTHANUM COMPOUNDS 
See also LANTHANUM BORIDES 
LANTHANUM OXIDES 
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Antiferromagnetic resonance in La2CuO(4+y), 15:17068 (R;US) 
LANTHANUM OXIDES 

Fabrication, mechanical properties, heat capacity, oxygen diffu- 
sion, and the effect of alkali earth ion substitution on high T- 
superconductors, 15:17114 (J;US) 

Luminescence determination of samarium and suropium mi- 
croamounts in high purity lanthanide oxides and in the charge 
of gallium gadolinium garnet, 15:17240 (RA;SU;In Russian) 

LARVAE 
Anti-larval biofilter: a proposed technology for power plant foul- 
ing control, 15:16484 (RA;IL) 
LARVAL STAGE 
See LARVAE 
LASER CAVITIES 

Laser cavity resonators. April 1988-November 1989 (Citations 
from the Searchable Physics Information Notices data base). 
Report for April 1988-November 1989, 15:17708 (R;US) 

Laser cavity resonators. January 1975-March 1988 (Citations 
from the Searchable Physics Information Notices data base). 
Report for January 1975-March 1988, 15:17707 (R;US) 

Near-ideal lasing with a uniform wiggler, 15:19026 (RA;IL) 

LASER MATERIALS 

Advances in glasses for high average power laser systems, 
15:17717 (BA;US) 

Host materials for transition-metal ions. Interim report, July 
1983-July 1988, 15:17698 (R;US) 

LASER MIRRORS 

Optical-phase conjugation: Mirrors. jJnuary 1979-October 1989 
(Citations from the INSPEC: Information Services for the 
Physics and Engineering Communities data base). Report for 
January 1979-October 1989, 15:17706 (R;US) 

LASER RADIATION 

Possible biological and therapeutic effect of the simultaneous ir- 

radiation by fast ion and laser beams, 15:18108 (RA;IL) 
LASER-PRODUCED PLASMA 

High frequency instabilities in underdense plasmas produced by 
a 0.35 um laser beam, 15:19046 (B;US) 

Hot electron effect on line-ratio temperature measurements in 
laser plasmas, 15:19001 (BA;US) 

Relativistic stimulated Brillouin and Raman scattering in a laser- 
produced plasma, 15:18939 (R;XA) 

LASER-RADIATION HEATING 

Intense microwave prototype a free-electron laser amplifier for 
plasma heating in the microwave tokamak experiment, 
15:17724 (RA;IL) 

LASERS 
See also FREE ELECTRON LASERS 
SOLID STATE LASERS 
X-RAY LASERS 

Experimental study of intrinsic stochasticity in magnetized 
plasma, 15:18971 (R;CH;in French) 

Laser cavity resonators. April 1988-November 1989 (Citations 
from the Searchable Physics Information Notices data base). 
Report for April 1988-November 1989, 15:17708 (R;US) 

Laser cavity resonators. January 1975-March 1988 (Citations 
from the Searchable Physics Information Notices data base). 
Report for January 1975-March 1988, 15:17707 (R;US) 

Opto-electronic workshops. Dynamical instabilities in homoge- 
neously broadened lasers, (9th) (23 August 1988). Technical 
report, 15:17696 (R;US) 

Performance of a 500 watt Nd:GGG zigzag slab oscillator, 
15:17716 (R;US) 

Solar pumped lasers, 15:16310 (RA;IL) 

UV-laser induced metallization on polyimide from electroplating 
solution, 15:17063 (J;IL) 

LATENT HEAT STORAGE 

Heat pump for chilling and ice mode of operation, 15:16940 
(RA;IL) 

Ice storage - execution and application, 15:16704 (RA;IL) 

Intensive heating of roses in greenhouses heated by two-phase 
salt systems, 15:16891 (RA;IL;in Hebrew) 

LATHES 

A status review of the advanced technology features available for 

the Enhanced T-base Project: Supplement 2, 15:17659 (R;US) 





LATIN AMERICA 

Energy policy in Brazil and the southern American countries, 

15:16717 (RA;IL) 
LATTICE FIELD THEORY 
Towards phenomenology from lattice quantum chromodynam- 
ics, 15:18511 (D;GB) 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE LIVERMORE LABORATORY 

Mole Patrol: Education and medical surveillance for melanoma at 

the Lawrence Livermore National Laboratory, 15:16188 (R;US) 
LEACHING 

A review of the environmental behavior of uranium derived from 

depleted uranium alloy penetrators, 15:16179 (R;US) 
LEAD 

Antiprotons, kaons and pions production in collision of relativis- 
tic nuclei with energy of 3.65 GeV/nucleon, 15:18519 
(RA;SU;In Russian) 

Environmental guidelines for lead-in-soil contamination in Mani- 
toba: A case study, 15:17953 (RA;CA) 

Heavy muonic atoms and the dynamics of nuclear fission, 
15:18237 (RA;DE) 

In-situ scanning tunneling microscopy of multilayer Pb elec- 
trodeposits on Ag, 15:17271 (BA;US) 

Neutron activation analysis of high purity metals, 15:17227 
(RA;SU;In Russian) 

Report to Congress on the potential use of lead in the waste 
packages for a geologic repository at Yucca Mountain, 
Nevada, 15:16075 (R;US) 

Study on nucleus-target fragmentation in interaction of 1*C and 
“He nuclei at energy of 3.6 GeV/nucleon with nuclei, 
15:18551 (RA;SU;In Russian) 

The rationale for RHIC in the contex of recent A+A data, 
15:18526 (RA;SU) 

LEAD 205 

Optical spectroscopic measurements of isotope shift and hyper- 

fine structure in *°7 Bi, 2°°Bi and 2°5Pb, 15:17364 (D;US) 
LEAD 208 

Observation of fission decay from (JP!,K) = (2*,0) states in 2°°Pb 

with electrofission angular distribution, 15:18569 (RA;DE) 
LEAD 208 TARGET 

Cold fusion reactions with “Ca, 15:18574 (RA;DE) 

Observation of fission decay from (JP!,K) = (2*,0) states in 2° Pb 
with electrofission angular distribution, 15:18569 (RA;DE) 

LEAD COMPOUNDS 
See also LEAD OXIDES 
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Distribution of lead in human bone: 1. Atomic absorption mea- 
surements, 15:18058 (R;US) 

Distribution of lead in human bone: 2. Proton microprobe mea- 
surements, 15:18122 (R;US) 

LEAD ISOTOPES 
See also LEAD 205 
LEAD 208 

Quasi-elastic processes in the Si + Pb systems at 5-8 

MeV/nucleon, 15:17366 (D;US) 
LEAD OXIDES 

Composition, structure, properties, and formation mechanism of 
pure and bismuth-doped lead dioxide thin ad-layers on solid 
electrodes, 15:17266 (BA;US) 

Electrocatalysis of anodic, oxygen-transfer reactions at thin-film 
metal oxide electrodes, 15:17268 (BA;US) 

LEAD ZIRCONITE TITANATE 

See PZT 

LEAD-ACID BATTERIES 
Low power photovoltaic systems for northern applications: Final 
report, 15:16318 (R;CA) 
LEAKAGE 
See LEAKS 
LEAKS 

Guidance manual for LUST (Leaking Underground Storage 
Tank) cleanups in Illinois, September 1989. Interim report, 
15:16004 (R;US) 
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Tightness of components and reliability of power plant, 
15:16541 (RA;CS;in Slovak) 
LEATHER 
Membrane processes in the rationalization of agro-food and 
leather industry; energetic and ecological aspects, 15:16938 
(RA;IL) 
LEED 
See ELECTRON DIFFRACTION 
LEGIONELLA PNEUMOPHILA 
Legionella spp. in Puerto Rico cooling towers, 15:18033 (J;US) 
LEP STORAGE RINGS 
Multidimensional analysis: B-tagging at LEP, 15:18392 (BA;US) 
LEPTON REACTIONS 
See also ELECTRON REACTIONS 
MUON REACTIONS 
NEUTRINO REACTIONS 
Hard processes on nuclei, 15:18674 (RA;SU;in Russian) 
Nuclear effects in deep inelastic scattering, 15:18670 (RA;SU;In 
Russian) 
QCD and shadowing of valence and sea quarks in deep inelas- 
tic lepton-nucleus scattering, 15:18672 (RA;SU) 
Quark cluster model-comparisons with recent data, 15:18673 
(RA;SU) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON REACTIONS 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
NEUTRINOS 
A search for the production of direct leptons in nucleon-nucieus 
and nucleus-nucleus collisions: Annual progress report for 
the year April 1, 1989—March 31, 1990, 15:18321 (R;US) 
Composite models of quarks and leptons, 15:18450 (D;US) 
Determining I'(b — ulv)/T(b — clv) from the end-point region of 
the lepton momentum spectrum in B-meson decay, 15:18399 
(D;US) 
Hard processes on nuclei, 15:18674 (RA;SU;In Russian) 
Opposite-sign dileptons from B-meson decay, 15:18401 (D;US) 
LEUKEMIA 
Black report up-date, 15:18104 (R;GB) 
LIGHT 
See VISIBLE RADIATION 
LIGHT NUCLEI 
See also ALUMINIUM 26 
CALCIUM 40 
CARBON 12 
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CARBON 14 
CHLORINE 33 
DEUTERIUM 
FLUORINE 19 
HYDROGEN 4 
LITHIUM 6 
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OXYGEN 18 
PHOSPHORUS 29 
PHOSPHORUS 30 
SILICON 28 
SILICON 29 
SODIUM 24 
SULFUR 32 
SULFUR 34 
TRITIUM 
A study of deuteron stripping reactions on light and heavy tar- 
gets, 15:18275 (D;GB) 
Photonuclear cross sections of U-233 using neutron capture 
gamma rays, near threshold, 15:18582 (RA;DE) 
Quasi-elastic and deep-inelastic electron scattering by nuclei, 
15:18675 (RA;SU) 
LIGHT SOURCES 
Absolute intensity, high resolution spectrum of the Vortek arc 
lamp and its spectral match to Nd:YAG bands, 15:17826 (R;US) 
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LIGHT TRANSMISSION 
Greenhouse cover light transmission: a review, 15:16914 (RA;IL) 
Transmittance measurements of covering materials in the visi- 
ble and infrared range, 15:16915 (RA;IL) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 
Development of a prototype controller for a PV [photovoltaic] 
spowered lighting device, 15:16361 (R;CA) 
Energy smart design: A program for commercial design assis- 
tance, 15:16702 (R;US) 
Impact of interior lighting power reductions on commercial build- 
ing energy use, 15:16871 (RA;CA) 
Photovoltaic systems - technical aspects: social impact of small 
quantities of locally available power, 15:16316 (RA;IL) 
The interaction of building lighting and HVAC systems, 
15:16864 (RA;CA) 
LIGNIN 
Biotechnological modification of lignin, 15:16272 (R;CA) 
Oxidative cleavage of a phenolic diarylpropane lignin model 
dimer by manganese peroxidase from Phanerochaete 
chrysosporium, 15:18046 (J;US) 
Potential for enzymatic lignin-based adhesives state of the art 
review, 15:16271 (R;CA) 
Spectroscopic studies of carbons: 15, The pyrolysis of a lignin, 
15:15843 (R;US) 
LIGNITE 
Deposition of Beulah ash in a drop-tube furnace under slagging 
conditions, 15:15881 (J;US) 
Macromolecular structure of low rank coals and lignites: Final 
report, August 1, 1984—April 1, 1989, 15:15873 (R;US) 
Secondary atomization of single coal-water fuel droplets: Final 
report, 15:15911 (R;US) 
Studies of transformations of inorganic constituents in a Texas 
lignite during combustion, 15:15864 (J;US) 
LIMESTONE 
14C measurements at Holocene travertines of the Barrandium, 
15:17946 (RA;DD;In German) 
Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, September 14, 1989—December 
15, 1989, 15:15915 (R;US) 
LIMITERS 
TFTR carbon-carbon composite RF limiters: Design, selection, 
fabrication, and installation, 15:19054 (BA;US) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
A conceptual design for an actively cooled high-average power 
electron-beam absorber, 15:17734 (BA;US) 
Cavity characterization for general use in linear electron accel- 
erators, 15:17722 (R;BR;in Portuguese) 
Correction of the calculation of beam loading based in the RF 
power diffusion equation, 15:17737 (R;BR;In Portuguese) 
High-gradient electron accelerator powered by a relativisitic 
klystron, 15:17735 (J;US) 
Japanese activities on storage ring and RF Linac FEL develop- 
ment, 15:17719 (RA;IL) 
Physics with polarized electron beams, 15:17731 (RA;US) 
Program and system development at the SCA/FEL, 15:17743 
(RA;IL) 
Status of the Darmstadt near-infrared FEL project, 15:17725 
(RA;IL) 
LINERS 
Technical services to assist in developing a test plan for a large 
diameter shaft liner: Task 2, Current technology review, 
15:16131 (R;US) 
LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 
LIPIDS 
Conversion of lipids to liquid fuels by natural enzymatic pretreat- 
ment, 15:16251 (BA;US) 
Lipids and fatty acids of diatom, Chaetoceros moelleri var sub- 
salsum and the control of their production by environmental 
factors, 15:16250 (BA;US) 
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Mechanisms for radiation damage in DNA, 15:18100 (R;US) 
Production of fuels from microalgae, 15:16216 (RA;IL) 
LIPOSOMES 

Liposomes as carriers of the beta-emitters rhenium-186 and 
rhenium-188 for use in radiotherapy, 15:18060 (R;CH;In Ger- 
man) 

LIQUEFIED PETROLEUM GASES 

Emissions testing of propane fueled light duty vehicles with 3- 
way catalysts, 15:16993 (RA;CA) 

Heat and power generation with LPG, 15:16026 (R;SE;In 
Swedish) 

LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID CRYSTALS 

Deuterium NMR studies on lytropic liquid crystals, 15:18742 
(RA;IL) 

LIQUID DROP MODEL 

Bringing together of the ‘fission’ and ‘fusion’ paths by the prox- 
imity effects, 15:18623 (RA;DE) 

Fusion of massive systems, 15:18656 (RA;DE) 

Polarization and alignment of oriented nuclei fission fragments, 
15:18648 (RA;DE) 

LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See also GASOHOL 
GASOLINE 

Biofuels and Municipal Waste Research Program of the U.S. 
Department of Energy, 15:16245 (BA;US) 

Conversion of lipids to liquid fuels by natural enzymatic pretreat- 
ment, 15:16251 (BA;US) 

Lipids and fatty acids of diatom, Chaetoceros moelleri var sub- 
salsum and the control of their production by environmental 
factors, 15:16250 (BA;US) 

LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 

Operation of a sodium reflux receiver/reactor as a solar thermo- 

chemical pipe, 15:16314 (RA;IL) 
LIQUID PHASE EPITAXY 

A manufacturing process for GaAs/GaAlAs solar cells using 

continuous LPE growth, 15:16307 (RA;IL) 
LIQUID WASTES 

See also WASTE WATER 

Low-level liquid waste decontamination by ion exchange, 
15:16064 (R;US) 

Status of microwave process development for RH-TRU [remote- 
handied transuranic] wastes at Oak Ridge National 
Laboratory, 15:16066 (R;US) 

Three-dimensional contaminant plume dynamics in the vadose 
zone: Simulation of the 241-T-106 single-shell tank leak at 
Hanford, 15:16118 (R;US) 

Treatment of low-activity-level process wastewaters by Continu- 
ous Countercurrent lon Exchange, 15:16063 (R;US) 

[Standardization of radioactive waste categories]: Foreign trip 
report, November 24—December 3, 1989, 15:16113 (R;US) 

LIQUID-METAL MHD GENERATORS 

Liquid-metal MHD conversion of nuclear energy to electricity, 

15:16818 (RA;IL) 
LITHIUM 

Activation methods for determination of light element impurities 
in pure materials using accelerated ion beams, 15:17226 
(RA;SU;In Russian) 

Trends of oscillator strengths in the lithium isoelectronic se- 
quence, 15:18244 (RA;IL) 

LITHIUM 6 

A determination of the asymptotic D- to S-state ratio of the Li-6 

alpha-deuteron cluster wavefunction, 15:17275 (D;US) 
LITHIUM ARSENIDES 

Electronic structure and stability of A'B''CY filled tetrahedral 

compounds, 15:17109 (BA;US) 





LITHIUM CHLORIDES 
Examination of Pt/LiCl-AlClz-SOClp interphase by relaxation 
techniques, 15:17428 (BA;US) 
LITHIUM COMPOUNDS 
See also LITHIUM ARSENIDES 
LITHIUM SILICATES 

Amide coordination effects in organolithiums, 15:17409 (J;US) 

Fusion breeder sphere - PAC blanket design, 15:19010 (R;CA) 

The preparation of lithium aluminate by the hydrolysis of lithium 
and aluminum alkoxides, 15:19018 (R;CA) 

LITHIUM FLUORIDES 

Techniques for the separation of neutron and gamma irradia- 

tions in thermoluminescent LiF, 15:18277 (D;US) 
LITHIUM ISOTOPES 

See also LITHIUM 6 

Hypernucleus formation in high-energy nuclear collisions, 
15:18681 (RA;SU) 

Nucleon-induced reactions on p-shell nuclei, 15:18548 (D;US) 

LITHIUM SILICATES 

Friction and wear of oxide-ceramic sliding against IN-718 nickel 

base alloy at 25 to 800 C in atmospheric air, 15:17090 (R;US) 
LITHIUM-SULFUR BATTERIES 

High-energy-density rechargeable battery. Phase 2. (Lithium- 
metal sulfide development). Final report, Mar 1982-February 
1984, 15:16708 (R;US) 

Self-discharge and related phenomena in Li-alloy/metal sulfide 
cells, 15:16713 (BA;US) 

LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 

See also EBR-2 REACTOR 

Liquid-metal fast reactors: Technical and economic status, 
15:16596 (J;XA) 

Safety research programs sponsored by Office of Nuclear Reg- 
ulatory Research: Progress report April 1—June 30, 1989, 
15:16668 (R;US) 
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See GAS SPILLS 
LOAD (DYNAMIC) 
See DYNAMIC LOADS 
LOCA 
See LOSS OF COOLANT 
LOCAL GROUP 
See GALAXIES 
LOCAL THERMODYNAMIC EQUILIBRIUM 
See LTE 
LOGIC (MATHEMATICS) 
See MATHEMATICAL LOGIC 
LONG WAVE RADIATION 

Compilation of 1988 annual reports of the Navy ELF (extremely 
low frequency) Communications System  Ecological- 
Monitoring Program. Volume 1. Annual progress report No. 7, 
January-December 1988, 15:18130 (R;US) 

Compilation of 1988 annual reports of the Navy ELF (extremely 
low frequency) Communications System Ecological Monitor- 
ing Program. Volume 2. Annual progress report No. 7, 
January-December 1988, 15:18131 (R;US) 

Compilation of 1988 annual reports of the Navy ELF (extremely 
low frequency) Communications System Ecological Monitor- 
ing Program. Volume 3. Annual progress report No. 7, 
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Potential biomedical application of the Los Alamos Infrared 

Free-Electron Laser: DNA spectroscopy, 15:18081 (R;US) 
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Assessment of scaling uncertainties for PWR plant large-break 
LOCA [loss-of-coolant accident] analysis: Final report, 
15:16653 (R;US) 

Proceedings: The Appendix ‘K’ relief workshop, 15:16652 (R;US) 

Recirculation pump suction line 75 and 25% split break LOCA 
test of ROSA-IIl: RUNs 929 and 930 with HPCS failure, 
15:16665 (R;JP) 
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LOSS OF FLOW 
TRANSV2: a thermal-hydraulic analysis code for research reac- 
tors, 15:16667 (R;JP) 
LOUISIANA 
Subsidence in geopressured geothermal resource test sites: 
Monitoring assessment combining geodetic leveling and tidal 
control stations in southwestern Louisiana, 15:16422 (J;US) 
LOW DOSE IRRADIATION 
Probabilistic approach to obtain hit-size effectiveness functions 
which relate microdosimetry and radiobiology, 15:18117 (J;US) 
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See ELECTRON DIFFRACTION 
LOW FREQUENCY RADIATION 
See LONG WAVE RADIATION 
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Low-level radioactive isotopes contained in materials used for 
beta-ray and gamma-ray detectors, 15:17796 (RA;JP) 
LOW TEMPERATURE 
Low temperature (T < 100 degrees C) solar thermal electricity, 
15:16375 (RA;IL) 
Low temperature greenhouse heating systems in France, 
15:16919 (RA;IL) 
LOW-LEVEL RADIOACTIVE WASTES 
500 year concrete for a radioactive waste repository, 15:17124 
(R;CA) 
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Low-level liquid waste decontamination by ion exchange, 
15:16064 (R;US) 
Treatment of low-activity-level process wastewaters by Continu- 
ous Countercurrent lon Exchange, 15:16063 (R;US) 
[Standardization of radioactive waste categories]: Foreign trip 
report, November 24—December 3, 1989, 15:16113 (R;US) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LTE 
NORSE manual. Volume 2A-10A - local thermal equilibrium 
molecular band shape parameters. Technical report, 1 
February-1 September 1987, 15:17844 (R;US) 
LUBRICATING OILS 
Accumulation of polycylic aromatic hydrocarbons in crankcase 
oil, 15:16983 (R;US) 
LUNA SPACE PROBES 
Laser-powered lunar base, 15:16597 (RA;US) 
LUNGS 
improved counting efficiencies for measuring 75°Pu in the lung 
in the sitting position, 15:18118 (J;US) 
LUTETIUM 
Determination of ytterbium in rare earths of high purity by ioniza- 
tion method with flame atomization, 15:17234 (RA;SU;iIn 
Russian) 
Electrical and thermal properties of high-purity lutetium, 
15:17038 (RA;SU;in Russian) 
LUTETIUM SILICIDES 
Suppression of an electronic phase transition in superconduct- 
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LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOGRANULOMA MALIGNUM 
See HODGKINS DISEASE 
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Investigation of brain and lymphopoietic cancer at a Union Car- 
bide plant in Seadrift, Texas, 15:15997 (R;US) 
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M CODES 
Advanced Toroidal Facility vacuum vessel stress analyses, 
15:19055 (BA;US) 
MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACHINE PARTS 

Design, construction and test of a new 2-stroke-2-cylinder en- 
gine according to the Ficht-principle equipped with ceramic 
components. Final report, 15:16974 (R;DE;In German) 

MACHINING 

Automated screw machine process planning: Final report, 

15:17654 (R;US) 
MAGMA 

[Energetics of silicate melts from thermal diffusion studies]: 
Progress report, January 1989-December 1989, 15:18140 
(R;US) 

MAGNESIUM 24 

Large basis space effects in electron scattering form factors of 
light nuclei, 15:18691 (R;AU) 

The study of proton transfer reactions and their application to 
nuclear level counting via the reactions *5Na, 28Si, 9*S(d,n), 
15:18410 (D:US) 

MAGNESIUM CHLORIDES 

Isothermal diffusion coefficients for NaCl-MgClo-H2O at 25°C. 
1. Solute concentration ratio of 3:1, 15:17403 (J;US) 

Nonlinear regression programs for the analysis of Gouy fringe 
patterns from isothermal free-diffusion experiments on three- 
component systems, 15:17402 (J;US) 

MAGNESIUM COMPOUNDS 

See also MAGNESIUM CHLORIDES 

Annual elemental input/output estimates for two forested water- 
sheds in eastern Tennessee, 15:17919 (J;US) 

MAGNET COILS 
Introduction to plasma engineering, 15:19048 (BA;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELDS 

Calculation of magnetic error fields in hybrid insertion devices, 
15:17748 (R;US) 

Carcinogenic potential of extremely low frequency magnetic 
fields: proceedings of a workshop, 15:18134 (R;AU) 

Resonant helical fields in the TBR tokamak, 15:19024 (R;BR;In 
Portuguese) 

MAGNETIC MIRRORS 

See also TANDEM MIRRORS 

Main results of the researches for controlled fusion and plasma 
physics in the USSR, July 1987 - July 1988, 15:19032 
(RA;SU;in Russian) 

Study on MHD stability of a plasma in axisymmetric nonparaxial 
mirror devices, 15:18955 (RA;SU;In Russian) 

MAGNETIC MONOPOLES 

An investigation of a class of self-dual monopole solutions, 
15:18291 (D;US) 

Some aspects of the physics of fermions and gauge bosons in the 
field of a non-Abelian magnetic monopole, 15:18308 (D;US) 

MAGNETIC STORMS 

Dynamics of the near-earth magnetotail recent observations, 

15:18225 (R;US) 
MAGNETIC SURFACES 

Collision-dominated transport in non axisymmetric systems, 
15:19019 (R;BR) 

Ergodization of magnetic surfaces due to finite beta effect in a 
helical system, 15:18935 (R;JP) 

MAGNETOHYDRODYNAMIC GENERATORS 

See MHD GENERATORS 

MAGNETOHYDRODYNAMICS 

Development of "Etgar” liquid metal MHD energy conversion 

systems in Israel, 15:16817 (RA;IL) 
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Performance measurements in 3D ideal magnetohydrodynamic 
stability computations, 15:18976 (R;CH) 
MAGNETOTAIL 
Dynamics of the near-earth magnetotail recent observations, 
15:18225 (R;US) 
Numerical study of the current sheet and PSBL in a magnetotail 
model, 15:18230 (R;US) 
Simultaneous observations of a theta aurora and associated 
magnetotail plasmas, 15:18226 (R;US) 
MAGNETOTELLURIC SURVEYS 
Generalized error analysis for conventional and remote refer- 
ence magnetotellurics, 15:18144 (R;US) 
MAGNETS 
See also ELECTROMAGNETS 
PERMANENT MAGNETS 
Some initial results from the new SLAC [Stanford Linear Accel- 
erator Center] permeameter, 15:17767 (R;US) 
MAGNOLIOPHYTA 
See also MAGNOLIOPSIDA 
Flora of the Savannah River Plant: An inventory of the vascular 
plants of the Savannah River Plant, US Department of En- 
ergy, Aiken, South Carolina, 15:16180 (R;US) 
MAGNOLIOPSIDA 
See also ARABIDOPSIS 
POPLARS 
SPINACH 
134Cs and '97Cs activity in vegetation of North Yorkshire in Jan- 
uary 1988, 15:17931 (R;GB) 
MAHOGANY TREES 
See TREES 
MAINTENANCE 
See also REACTOR MAINTENANCE 
A maintenance system designed for low cost operations, 
15:15956 (RA;CA) 
Numerical simulation of the greenhouse microclimate as af- 
fected by different covering materials, 15:16916 (RA;IL) 
MAIZE 
A 4-kDa maize chloroplast polypeptide associated with the 
cytochrome be-f complex: Subunit 5, encoded by the chloro- 
plast petE gene, 15:16348 (J;US) 
MAKI PARAMETER 
See GINZBURG-LANDAU THEORY 
MALAWI 
Biotechnological strategies for developing countries. The pro- 
duction of fermentation fuel alcohol, 15:16237 (RA;IL) 
MALI 
International network for solar drying of agricultural products, 
15:16931 (RA;IL) 
MALIGNANCIES 
See NEOPLASMS 
MAMMARY GLANDS 
Metabolic effects of estrogen and tamoxifen treatment on hu- 
man breast cancer cells, 15:18077 (RA;IL) 
MAN 
Distribution of lead in human bone: 2. Proton microprobe mea- 
surements, 15:18122 (R;US) 
MAN-MACHINE SYSTEMS 
Architecture for a human-robot symbiotic system, 15:19123 
(R;US) 
MIPS and BIPS are Megaflops: Limits of unidimensional as- 
sessments: Revision 2, 15:19158 (R;US) 
Teleoperator servoloop tuning using an expert system, 
15:17645 (R;US) 
MANGANESE 
Study of Snio9_,Mnx amorphous system by ''®Sn Moessbauer 
spectroscopy, 15:18736 (R;BR;in Portuguese) 
MANGANESE COMPLEXES 
Photosynthetic oxygen evolution: Changes in magnetism of the 
water-oxidizing enzyme, 15:16349 (J;US) 
Reactions between metal carbonyl anions and cations: Rapid 
two-electron transfer followed by one-electron back transfer, 
15:17387 (J;US) 





MANITOBA 

Environmental guidelines for lead-in-soil contamination in Mani- 
toba: A case study, 15:17953 (RA;CA) 

Historical streamflow summary, Manitoba, to 1988, 15:16280 
(R;CA) 

The Manitoba Hydro-Electric Board, thirty-eighth annual report 
for the year ended March 31, 1989, 15:16796 (R;CA) 

MANUALS 

Handbook for sample collection, preservation, and instrumental 

techniques, 15:18009 (R;US) 
MANUFACTURING 

Solar photovoltaic power stations, 15:16359 (RA;IL) 

[Research project in microelectronic engineering and imaging 
science]: Final report, October 1988—-November 30, 1989, 
15:17126 (R;US) 

[Resolution of quality, contractual and scheduling problems in 
manufacturing the AGS Booster Coils]: Foreign trip report, 
October 10-23, 1989, 15:17739 (R;US) 

[Shipment and tests of the AGS Booster quadrupole coils]: For- 
eign trip report, November 26-30, 1989, 15:17740 (R;US) 

MANUFACTURING FACILITIES 

See INDUSTRIAL PLANTS 

MANY-BODY PROBLEM 

Graphical representation of model spaces: Application to varia- 

tional and perturbation methods, 15:18903 (RA;IL) 
MARGINAL-COST PRICING 

A system planning approach for long run marginal electricity 

costs calculation, 15:16794 (RA;IL) 
MARIA REACTOR 

Analysis of the fast transients in the research reactor MARIA, 

15:16660 (R;PL;In Polish) 
MARINE DISPOSAL 

Effects of a contaminated dredged material on laboratory popu- 
lations of the tubicolous amphipod Ampelisca abdita, 
15:18126 (R;US) 

MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARITIME TRANSPORT 
Trends in the shipping industry, 15:15910 (RA;IL) 
MARKETING 

[Proceedings of] the World Coal Trade Conference, 15:15925 

(R;IL) 
MARTENSITIC STEELS 

The tensile and fatigue properties of type 1.4914 ferritic steel for 

fusion reactor applications, 15:19043 (R;CH) 
MARX GENERATORS 
Improved performance of a plasma filled diode when driven by a 
PEOS, 15:19053 (BA;US) 

MASERS 

Coherently gyrophased CARM, 15:18992 (BA;US) 
MASKS 

See RESPIRATORS 
MASS RADIUS (NUCLEAR) 

See NUCLEAR RADII 
MASS TRANSFER 

See also ENVIRONMENTAL TRANSPORT 

The role of zooplankton in the cycling and remineralization of 
chemical materials in the Southern California Bight: Progress 
report 5, June 15—November 14, 1988, 15:18142 (R;US) 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY ALCATOR 

See ALCATOR DEVICE 

MASSLESS PARTICLES 
See also NEUTRINOS 
PHOTONS 
Covariant quantization of spinning superparticles, 15:18499 
(R;XA) 
MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 


MATHEMATICAL MODELS 


GLAZING MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
LASER MATERIALS 

MATRIX MATERIALS 

PHASE CHANGE MATERIALS 
RADIOACTIVE MATERIALS 
REINFORCED MATERIALS 
SEMICONDUCTOR MATERIALS 
THERMOELECTRIC MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 

Materials for engine applications above 3000 deg F: An 
overview, 15:17005 (R;US) 

Revolutionary opportunities for materials and structures study, 
15:17004 (R;US) 

Techniques for measurement of the optical properties of materi- 
als: Final report, 15:17817 (R;US) 

The joint effect of surface microtopography and near-surface 
structure on microcontact conditions: [Quarterly progress re- 
port, 1 February 1989-30 April 1989], 15:17016 (R;US) 

MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 

See DOPED MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 


MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MATERIALS RECOVERY 

Membrane processes in the rationalization of agro-food and 
leather industry; energetic and ecological aspects, 15:16938 
(RA;IL) 

MATERIALS TESTING 

A materials science view of characterization science, 15:18877 
(BA;US) 

Techniques for measurement of the optical properties of materi- 
als: Final report, 15:17817 (R;US) 

MATHEMATICAL LOGIC 

See also ALGORITHMS 

MASC: Multiprocessor Architecture for Symbolic Processing. Fi- 
nal report, March 1986-September 1988, 15:19102 (R;US) 

MATHEMATICAL MODELS 
See also CLIMATE MODELS 
COSMOLOGICAL MODELS 
FLOW MODELS 
GENERAL CIRCULATION MODELS 
PARTICLE MODELS 
STATISTICAL MODELS 

A broad view of model validation, 15:16115 (R;US) 

Experimental verification of a mathematical model for the reac- 
tion between sulfur dioxide and limestone under conditions of 
oxidation, 15:15890 (RA;DK;In Danish) 

Health effects models for nuclear power plant accident conse- 
quence analysis: Low LET radiation: Part 1, Introduction, 
integration, and summary: Revision 1, 15:16669 (R;US) 

Multi-currency considerations in international trade, 15:15902 
(RA;IL) 

Numerical simulation of the greenhouse microclimate as af- 
fected by different covering materials, 15:16916 (RA;IL) 

Passive solar apartments in Israel: monitoring of four full scale 
apartments during the 1984-1985 winter season, 15:16859 
(R;IL) 

Potential energy saving in greenhouses by replacing night venti- 
lation with vapour absorption, 15:16911 (RA;IL) 

Status of subregional and mesoscale models: Volume 1, Air 
quality models: Final report, 15:17879 (R;US) 
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The rotating prism wall: mathematical model, its validation, and 
optimization predictions, 15:16397 (RA;IL) 

Wind resource measurement - a summary of current ap- 
proaches and available instrumentation, 15:16432 (RA;IL) 

MATHEMATICAL SPACE 
The coadjoint orbit spaces of Diff(S') and Teichmueller spaces, 
15:18490 (R;XA) 
MATHEMATICS 
See also GEOMETRY 
STATISTICS 

Selecting journals for a third world mathematics library, 

15:19157 (R;XA) 
MATRIX MATERIALS 

Microstructure/processing relationships in high-energy high-rate 
consolidated powder composites of Nb-stabilized TiSAI+TIAl, 
15:17122 (R;US) 

MEAN-FIELD THEORY 
Relativistic mean field methods and application to axially de- 
formed nuclei, 15:18458 (D;US) 
MEASURING INSTRUMENTS 
See also ANEMOMETERS 

DOSEMETERS 
MONITORS 
PYRANOMETERS 
PYRHELIOMETERS 
RADIATION DETECTORS 
RANGE FINDERS 
SEISMIC ARRAYS 
SPECTROMETERS 

A method for monitoring insolation in remote regions, 15:16293 
(RA;IL) 

Comparison of greenhouse structures from the standpoint of en- 
ergy consumption, 15:16893 (RA;IL;in Hebrew) 

Development and utilization of new diagnostics for dense-phase 
pneumatic transport: Quarterly technical progress report, Oc- 
tober 1—December 31, 1989, 15:15907 (R;US) 

External micro ion-beam analysis (X-MIBA), 15:17805 (R;US) 

Minisodars: Applications and potential, 15:17870 (R;US) 

Model basin, measurement of particle velocities in wave crests, 
15:17691 (R;DK) 

Performance of a coincidence based blood activity monitor, 
15:18082 (R;US) 

Solar radiation distribution sensor, 15:16292 (RA;IL) 

MEASURING METHODS 

Development of an extended straightness measurement refer- 
ence, 15:17824 (R;US) 

Solar beam radiation available for concentrating solar collectors 
in the Beer Sheva region, 15:16294 (RA;IL) 

MECHANICAL VIBRATIONS 

Strain, stress and lifetime of uniform stranded conductors, 

15:16690 (R;Fl) 
MEDICAL EXAMINATIONS 

Mole Patrol: Education and medical surveillance for melanoma at 

the Lawrence Livermore National Laboratory, 15:16188 (R;US) 
MEDICAL SUPPLIES 
The research of new types of saving energy filter device, 
15:16230 (RA; IL) 

MEDICINES 

See DRUGS 
MELANIN 

NMR studies of melanins, 15:18740 (RA;IL) 
MELANOCYTES 

See MELANIN 
MELANOMAS 

Mole Patrol: Education and medical surveillance for melanoma at 

the Lawrence Livermore National Laboratory, 15:16188 (R;US) 
MELT REFINING PROCESS 
See PYROCHEMICAL REPROCESSING 
MELTING 

Radiotracer study of dissolution and homogenization of ferroman- 

ganese in ladle alloying of steel, 15:16196 (RA;CS;In Czech) 
MEMBRANE PROTEINS 

Evidence for increased in vivo mutation and somatic recombina- 

tion in Bloom's syndrome, 15:18048 (J;US) 
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See also CELL MEMBRANES 
PHOTOSYNTHETIC MEMBRANES 

Exploratory study on prevaporation membranes for removal of 
water from water-crude oil emulsions: Final report, 15:17174 
(R;CA) 

Membrane processes in the rationalization of agro-food and 
leather industry; energetic and ecological aspects, 15:16938 
(RA;IL) 

[Advances in inorganic membranes]: Foreign trip report, July 1— 
13, 1989, 15:17088 (R;US) 

MERCAPTANS 

See THIOLS 

MERCURY 

Method of measuring plasma densities and temperatures, 
15:19009 (P;US) 

Neutron activation analysis of high purity metals, 15:17227 
(RA;SU;In Russian) 

MERCURY IODIDES 
Doping in mercuric iodide crystals and its influence on electronic 
properties and material structure, 15:17136 (R;IL;ln Hebrew) 
MERCURY ISOTOPES 
Electron scattering from '°®Hg and 2°4Hg, 15:18283 (D;US) 
MERCURY TELLURIDES 

Extraction-spectrum analysis of cadmium, tellurium, mercury 
and cadmium-mercury telluride (CMT) with solvent extraction 
of base by organic sulfides, 15:17356 (RA;SU;In Russian) 

Inversion voltammetry determination of indium microamounts in 
high purity crystals Cd,Hg;_,Te-in, 15:17249 (RA;SU;In Rus- 
sian) 

Neutron activation analysis of cadmium mercury telluride and its 
components with extraction and chromatographic concentra- 
tion of impurity elements, 15:17247 (RA;SU;In Russian) 

SIMS (secondary ion mass spectrometry) study of the implanted 
indium ion distribution in Cd,Hg;_,Te, 15:18857 (RA;SU;In 
Russian) 

MESH GENERATION 
A tensor product B-spline method for numerical grid generation, 
15:19129 (R;US) 
MESON EXCHANGE 
See BOSON-EXCHANGE MODELS 
MESON FACTORIES 
B factory plans at Cornell, 15:18389 (BA;US) 
Detector for the B factory at PSI, 15:18390 (BA;US) 
MESON RESONANCES 
See MESONS 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also BOTTOMONIUM 
CHARMED MESONS 
PSEUDOSCALAR MESONS 
STRANGE MESONS 
VECTOR MESONS 

A study of the X- and P; distributions in the production of D+ 
charmed mesons, 15:18409 (D;US) 

An experimental study of the rare K* meson decay K* — pit 
ete, 15:18269 (D;US) 

Mesonic decays through short distance processes in a relativis- 
tic bound state formalism, 15:18466 (D;US) 

Phenomenology of the CKM matrix, 15:18441 (BA;US) 

Production of charm mesons by high-energy neutrons, 
15:18271 (D;US) 

Study of ’ decays, 15:18387 (BA;US) 

MESOSPHERE 

Studies on a double-interferometer and mesospheric tempera- 
ture measurements with a  sodium-LIDAR-instrument, 
15:17867 (R;DE;In German) 

METABOLITES 

TNT metabolites in animal tissues: Quarterly technical progress 
report (No. 5), October 1, 1989-December 31, 1989, 
15:18051 (R;US) 

METACERCARIAE 

See LARVAE 





METAL CASTINGS 

See CASTINGS 

METAL INDUSTRY 

Design and operating results of 145-MW low-caloric gas-fired 
combined-cycle power plant for Chiba works of Kawasaki 
Steel Corporation, 15:16953 (R;JP) 

Powder Coatings Technology Update. Final report, 15:17902 
(R;US) 

METAL SPRAYING 
See SPRAY COATING 
METALLIC GLASSES 
Defects in metallic glasses, 15:17062 (J;IL) 
METALS 
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ALKALI METALS 
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ALUMINIUM 
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INDIUM 
LEAD 
LIQUID METALS 
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TRANSITION ELEMENTS 

Bonding of teflon to metals. January 1973-November 1989 (Ci- 
tations from the Rubber and Plastics Research Association 
data base). Report for January 1973-November 1989, 
15:17150 (R;US) 

Corrosion-resistant coatings. January 1980-October 1989 (Cita- 
tions from World Surface Coatings Abstracts). Report for 
January 1980-October 1989, 15:17148 (R;US) 

Effect of diffusion layer structure on the determination of corro- 
sion rates from DC transient measurements, 15:16834 (J;US) 

Finite-element solidification modelling of metals and binary al- 
loys, 15:17011 (R;CA) 

Heavy metals in drinking water: Standards, sources, and 
effects. January 1977-December 1989 (Citations from the Se- 
lected Water Resources Abstracts data base). Report for 
January 1977-December 1989, 15:18026 (R;US) 

Interaction of a moving neutral atom with metals, 15:18805 
(RA;SU;In Russian) 

Recent advances in the use of optical second harmonic genera- 
tion to probe thin film deposition processes, 15:17161 (BA;US) 

Submerged arc weld modelling: Final report, 15:17646 (R;CA) 

The mechanism, measurement, and influence of properties on 
the galling of metals: Final report, 15:17048 (R;US) 

Tritium and helium-3 in metals, 15:18263 (B;US) 

UV-laser induced metallization on polyimide from electroplating 
solution, 15:17063 (J;IL) 

METASTASES 

Radiobiology of cancer metastasis, 15:18114 (RA;JP;in Japan- 

ese) 
METEOROLOGY 

Computerized data acquisition and control system: design and 
selection procedure, 15:16410 (RA;IL) 

Investigation of the distribution of solar energy in Israel: estab- 
lishment of a station network and creation of a data base for 
insolation and related meteorological measurements. Part 1 - 
Negev. Final report, 1st year, 15:16296 (R;IL;ln Hebrew and 
English) 

Long term wind energy production variations and its sensitivity 
to the generator type, 15:16431 (RA;IL) 

Wind resource measurement - a summary of current ap- 
proaches and available instrumentation, 15:16432 (RA;IL) 

METHACRYLIC ACID 

Fluorescence quenching and electron transfer in poly(methacrylic 

acid) with covalently bound anthracenes, 15:17392 (J;US) 
METHACRYLIC ACID-ALPHA 
See METHACRYLIC ACID 
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METHANATION 

Storage and transport of solar energy by a thermochemical 

pipe, 15:16311 (RA;IL) 
METHANE 

A clean carbon fuel from coal, 15:15850 (RA;IL) 

A low cost high energy density carbon black fuel mix for heat 
engines, 15:15869 (J;US) 

A simplified reaction scheme for the combustion of hydrogen- 
enriched methane flame, 15:17477 (RA;IL) 

Borohydride B-H activation and dimerization by a doubly 
bonded, early-transition-metal organodimetallic complex. 
Ditantalladiborane syntheses as models for dehydrodimeriza- 
tion of methane to ethene, 15:17415 (J;US) 

Energy and future climate forcing, 15:17916 (J;US) 

Model investigations of the formation of gas from crude oils, 
15:17188 (RA;DD;In German) 

Pdf modeling of turbulent nonpremixed methane jet flames, 
15:16027 (J;US) 

Photooxidation of methane at semiconductor-granular metal 
electrodes, 15:17427 (BA;US) 

Sources and composition of organic materials in waters and 
sediments of the Southern California coastal zone: Progress 
report, May 15, 1985—May 14, 1989, 15:17988 (R;US) 

Synthesis and properties of a novel catalyst for the combustion of 
methane. Annual report, July 1988-July 1989, 15:16025 (R:US) 

The carbon isotope effect of the molecular diffusion of methane 
and ethane, 15:17286 (RA;DD;in German) 

[Anaerobic O-demethylation of phenyimethylethers]: Progress 
report, 15:16228 (R;US) 

METHANOGENIC BACTERIA 

Anaerobic fermentation of organic matter: principles and path- 

ways, 15:16236 (RA;IL) 
METHANOL 

Hydrogen-atom abstraction from methanol by OH, 15:17446 
(J;US) 

Reaction mechanisms in liquid-phase methanol synthesis, 
15:16274 (R;US) 

Spectroscopic studies of metal chelates in supercritical fluids, 
15:17401 (J;US) 

Substitution of natural gas by methanol in fertilizer production, 
15:16275 (RA;IL) 

METHANOL FUELS 

Biomethanol conversion systems, 15:16226 (RA;US) 

California energy flow in 1988, 15:16806 (R;US) 

Federal methanol fleet update, 15:16986 (R;US) 

HNEI’s methanol demonstration program, 15:16205 (RA;US) 

Retrofit of a DDC [Detroit Diesel Corporation] 8V-71 bus engine 
using methanol with Avocet ignition enhancer, 15:16996 
(RA;CA) 

METHYL ALCOHOL 

See METHANOL 
METHYL VIOLOGEN 

See BIPYRIDINES 
METHYL-FUEL 

See ALCOHOLS 

METHANOL 

METHYLBENZENE 

See TOLUENE 
METHYLENE CHLORIDE 

An investigation of nonchlorinated substitute cleaning agents for 
methylene chloride, 15:16945 (R;US) 

METHYLENE RADICALS 

Structure and reactivity of titanium/platinum and palladium het- 
erobinuclear complexes with u-methylene ligands, 15:17385 
(J;US) 

METHYLIDENE RADICALS 
See METHYLENE RADICALS 
MHD EQUILIBRIUM 

Stationary magnetohydrodynamic equilibrium of toroidal plasma 

in rotation, 15:18942 (R;BR;In Portuguese) 
MHD GENERATORS 

See also LIQUID-METAL MHD GENERATORS 

Current status of liquid metal magnetohydrodynamic electric 
power generation technology, 15:16816 (RA;IL) 
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Development of "Etgar” liquid metal MHD energy conversion 
systems in Israel, 15:16817 (RA;IL) 

MHD compressor—expander conversion system integrated with 
GCR inside a deployable reflector: Final report, 15:16815 
(R;US) 

Nuclear-electric magnetohydrodynamic propulsion for subma- 
rine. Master's thesis, 15:16645 (R;US) 

MHD POWER PLANTS 

Development of "Etgar” liquid metal MHD energy conversion 

systems in Israel, 15:16817 (RA;IL) 
MICE 

Feasibility study of an experiment to measure the RBE of tritium 
for the induction of myeloid leukemia in animals, 15:18102 
(R;CA) 

Relative biological effectiveness (RBE) of fission neutrons and 
gamma rays at occupational exposure levels: Volume 3, 
Studies on the gross and microscopic pathology observed at 
death of mice exposed to 60 equal once-weekly doses of fis- 
sion neutrons and gamma rays, 15:18115 (R;US) 

Use of small mammals for biomonitoring environmental radionu- 
clide levels around uranium mining industries, 15:16178 (R;CA) 

MICELLAR-POLYMER FLOODING 

See MICROEMULSION FLOODING 
MICROBIAL FLORA 

See MICROORGANISMS 
MICRODOSIMETRY 

Microdosimetric approach in description of radiation effects in 
heterogeneous systems, 15:18699 (RA;SU;in Russian) 

MICROELECTRONIC CIRCUITS 

See also INTEGRATED CIRCUITS 

Flexible circuit registration improvements: Final report, 
15:17703 (R;US) 

[Research project in microelectronic engineering and imaging 
science]: Final report, October 1988—November 30, 1989, 
15:17126 (R;US) 

MICROEMULSION FLOODING 

ANNEX Ii - reservoir characterization and enhanced oil recovery 
research: Quarterly report, June 1, 1989-August 31, 1989, 
15:15933 (R;US) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
CYANOBACTERIA 
UNICELLULAR ALGAE 
VIRUSES 

Development of a biological process for destruction of nitrates and 
carbon tetrachloride in Hanford groundwater, 15:16119 (R;US) 

Experiences on the mass culture of microalgae in Egypt, India, 
Peru and Thailand: re-view, 15:16215 (RA;IL) 

Limiting factors and microbial organometallic transformations in 
anaerobic subsurface environments: Final report, 1 March 
1987-30 September 1989, 15:17926 (R;US) 

Production of fuels from microalgae, 15:16216 (RA;IL) 

Using of carbon stable isotopes to estimate the role of microor- 
ganisms in biogeochemical processes, 15:18106 (RA;DD) 

MICROSCOPES 

Evaluation of phase-contrast microscopes for asbestos count- 
ing, 15:17905 (R;US) 

Scanning tunneling microscopy of copper electrodeposited in 
the presence of benzotriazole, 15:17165 (BA;US) 

MICROSEISMIC MONITORING 

See ACOUSTIC MONITORING 
MICROSTRUCTURE 

See also GRAIN ORIENTATION 

Fluctuating transport in microstructures, 15:17006 (D;US) 
MICROTRONS 

Universal microtron irradiation facility of the Institute of Mineral 
Raw Materials and its use in activation analysis, 15:17206 
(RA;CS;in Czech) 

MICROWAVE EQUIPMENT 

Status of microwave process development for RH-TRU [remote- 
handied transuranic}] wastes at Oak Ridge National 
Laboratory, 15:16066 (R;US) 
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MICROWAVE RADIATION 

Chamber experiment for simulating the artificial ionization layers 
produced in the atmosphere by two intersecting microwave 
beams, 15:18987 (BA;US) 

Crossed-microwave-beam air ionization laboratory experiments, 
15:18991 (BA;US) 

Effects of modulated electron beams and cavities on reditrons, 
15:19003 (BA;US) 

Linear and nonlinear design study of the Cusptron amplifier, 
15:19004 (BA;US) 

Mechanisms of microwave-induced damage in biologic materi- 
als. Annual report, 22 September 1986-21 September 1987, 
15:18129 (R:US) 

Microwave discharge excitation of XeO, 15:18984 (BA;US) 

Optical emission measurements in a pulsed, high power mi- 
crowave discharge in low pressure air, 15:18990 (BA;US) 

Study of the propagation of high power microwave pulse in the 
upper atmosphere, 15:18996 (BA;US) 

Temporal observations of microwave generated air plasma with 
a streak camera in the visible wavelength region, 15:18989 
(BA;US) 

The plasma electron microwave source (PEMS) concept: A 
novel approach to generating intense pulses of microwave 
power, 15:18988 (BA;US) 

Two-dimensional, long-pulse computer calculation of 
microwave-induced electron layer formation in low-pressure 
air, 15:18912 (R;US) 

MID-ATLANTIC REGION 
See FEDERAL REGION II 


MIDDLE DISTILLATES 
See PETROLEUM DISTILLATES 


MIDDLE EAST 
See also ISRAEL 
Future petroleum resources in the Arab countries: 
4.2.13, 15:16785 (RA;CA) 


MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 
Design and fabricate a metallic-hydride heat pump with a cool- 
ing capacity of 9000 Btu/h. Final report, 15:17660 (R;US) 
Engineering drawing transfer test between Tracor and 
NAVSEACOMBATSYSENGSTA [Naval Sea Combat System 
Engineering Station}: MIL-D-28000 Class Il (IGES [Initial 
Graphics Exchange Specification]), 15:17836 (R;US) 
MILITARY FACILITIES 
Automation and optimization of the design parameters in tactical 
military pipeline systems. Master's thesis, 15:16001 (R;US) 
Market potential of storage cooling systems in the Army. Final 
report, 15:16840 (R;US) 
Reference guide for building diagnostics equipment and tech- 
niques. Special report, 15:16839 (R;US) 
MILITARY PERSONNEL 
Degradation of HAWK Assault Fire Unit (AFU) operating in a 
chemical environment. Technical report, 15:17861 (R;US) 
MILITARY STRATEGY 
Strategic mobility modeling at Oak Ridge National Laboratory, 
15:17830 (R;US) 
MILL TAILINGS 
Mobilization and transport of uranium at uranium mill tailings 
disposal sites: Application of a chemical transport model, 
15:16187 (R;US) 
MILLET 
Development of innovative techniques and principles that may 
be used as models to improve plant performance: Technical 
progress report, February 1, 1985—January 31, 1990, 
15:16214 (R;US) 
MINE DRAINING 
Heat recovery from mine waste water, 15:16944 (RA;CA) 
MINE SHAFTS 
Exploratory shaft, Phase 1 Project LB-314: Title 2 design report, 
System design description: Volume 1: Revision 2, 15:16134 
(R;US) 
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Technical services to assist in developing a large diameter blind 
shaft boring test plan: Task 2 report, Current technology re- 
view, 15:16133 (R;US) 

Technical services to assist in developing a large diameter blind 
shaft boring test plan: Task 4 report, Field test development 
plan preparation, 15:16132 (R;US) 

Technical services to assist in developing a test plan for a large 
diameter shaft liner: Task 2, Current technology review, 
15:16131 (R;US) 

MINE-MOUTH GENERATING PLANTS 

See COAL MINES 

FOSSIL-FUEL POWER PLANTS 
MINERAL ACIDS 
See INORGANIC ACIDS 
MINERALIZATION 

Analysis of lead isotopes in minerals from Central Europe, 
15:17181 (RA;DD;in German) 

Dating of epigentic mineralizations especially from Southwest 
Germany, 15:18147 (RA;DD;in German) 

Metallogenetic conclusions based on analyses of lead isotopes in 
minerals from Central Europe, 15:17182 (RA;DD;in German) 

MINERALS 
See also FELDSPARS 
GARNETS 
PYROCHLORE 
ZEOLITES 

18© and *S isotopes in the processes of mantle amorphization, 
15:17935 (RA;DD) 

In-situ FTIR analysis of adsorption reactions at an electrode sur- 
face by attenuated total reflectance spectroelectrochemistry, 
15:17435 (BA;US) 

Studies of transformations of inorganic constituents in a Texas 
lignite during combustion, 15:15864 (J;US) 

MINES 
See also COAL MINES 
URANIUM MINES 

A feasibility study - in vivo measurement of lead 210 in New- 
foundiand fluorspar miners, 15:18715 (R;CA) 

Heat recovery from mine waste water, 15:16944 (RA;CA) 

MINING 
Effects of future mining methods on energy usage, 15:17689 
(RA;CA) 
MINORITY GROUPS 
See also AMERICAN INDIANS 
ELDERLY PEOPLE 

Demonstration project in Energy Management Programs: Final 
report, Part 1, 15:19093 (R;US) 

Demonstration project in Energy Management programs: Final 
report, Part 2, 15:16764 (R;US) 

MIRRORS (MAGNETIC) 

See MAGNETIC MIRRORS 
MISCIBLE FLOODING 

See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 

See also MICROEMULSION FLOODING 

Analysis of one-dimensional rich gas displacements with an 
equation of state simulator, 15:15958 (RA;CA) 

Design of miscible solvents for a rich gas drive: Comparison of 
slim tube tests with rising bubble tests, 15:15960 (RA;CA) 

Solvent bank design using coning and dispersion curves, 
15:15961 (RA;CA) 

Volumetric balance method to monitor field performance of gas 
miscible floods, 15:15959 (RA;CA) 

MISGURNUS 

See FISHES 
MISSISSIPPI 

The biomass energy potential of Mississippi, 15:16750 (R;US) 
MIXED OXIDE FUELS 

A review and assessment of some thermodynamic representa- 
tions of solid solutions of the actinide oxides, 15:17073 (R;GB) 

Operational safety experience and passive safety testing at the 
Fast Flux Test Facility, 15:16682 (RA;US) 

MIXED-FUNCTION OXIDASE SYSTEMS 

See MIXED-FUNCTION OXIDASES 


MOLYBDENUM 


MIXED-FUNCTION OXIDASES 
PAF biosynthesis: Characterization of alkylacetyl-GP phospho- 
hydrolase in rat spleens, 15:18044 (J;US) 
MIXTURES 
See also BINARY MIXTURES 
SLURRIES 
SOLUTIONS 
A simplified reaction scheme for the combustion of hydrogen- 
enriched methane flame, 15:17477 (RA;IL) 
Thermodynamic properties of supercritical mixtures: Final re- 
port, 15 September 1982-14 June 1989, 15:17279 (R;US) 
MM-0011 
See NICKEL BASE ALLOYS 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (FUNCTIONAL) 
See FUNCTIONAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SHELL) 
See SHELL MODELS 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
MOISTURE 
High frequency electromagnetic tomography, 15:16159 (R;US) 
The automatic energy control system of tissue machine, 
15:16949 (R;Fl;in Finnish) 
MOLDS (CASTING) 
See CASTING MOLDS 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR IONS 
A theoretical study of the infrared transition matrix elements for 
the X'Sigma* state of the Ch* and CD* molecules, 15:18233 
(R;BR) 
MOLECULAR STRUCTURE 
Spatial structure by 1D and 2D nuclear relaxation methods, 
15:18745 (RA;IL) 
MOLECULE COLLISIONS 
See also ATOM-MOLECULE COLLISIONS 
Atomic and molecular sciences: Progress report, July 1, 1987— 
June 30, 1990, 15:18235 (R;US) 
MOLTEN CARBONATE FUEL CELLS 
Impedance analysis for the kinetics of the oxygen reduction in 
LizCOg3 melt, 15:16829 (BA;US) 
The solubility of NiO in binary mixtures of molten carbonates, 
15:16832 (J;US) 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALTS 
See also FLIBE 
lonic equilibrium between octahedral and tetrahedral complexes 
in liquid aluminium-sodium fluoride mixtures, 15:17283 (R;XA) 
MOLYBDATES 
Intermediates in the early events of Mo7O2,4°--catalyzed 
photodehydrogenations: A picosecond-nanosecond flash- 
photochemical study, 15:17448 (J;US) 
MOLYBDENUM 
Alkali and alkaline earth promoted catalysts for coal liquefaction 
applications, 15:15871 (J;US) 
Effect of primary ion atomic number on some regularities of ion- 
electron emission, 15:18803 (RA;SU;in Russian) 
Enhanced catalysts for hydrodenitrogenation of coal liquids, 
15:15861 (J;US) 
Modified tight-binding approximation and electron-phonon spec- 
tral function for transition metals, 15:17020 (R;XA) 
Reactivity of pyridine on Mo(110): C-H and C-N bond activation, 
15:17393 (J;US) 
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MOLYBDENUM 99 


MOLYBDENUM 99 

88Mo -°°™Te generator - study of their performance and quality, 
15:17458 (R;BR) 

Development of the Mo-99 process at CRNL, 15:16644 (R;CA) 

MOLYBDENUM COMPLEXES 

Effects of stereospecific complexing of molybdenum (6) with 
oxygen-containing bifunctional ligands, 15:17348 (RA;SU;In 
Russian) 

Metal-templated synthesis of macrocyclic 
phine)molybdenum complexes, 15:17408 (J;US) 

Molybdenum (6) interaction with ethylene-diaminedisuccinic 
acid in aqueous solutions, 15:17291 (RA;SU;In Russian) 

Regularities of porphyrin complexing with high-charge cations of 
metals in solutions and melts, 15:17326 (RA;SU;In Russian) 

MOLYBDENUM COMPOUNDS 
See also MOLYBDATES 
MOLYBDENUM SULFIDES 

Analysis of high-purity diethyltellurium, dimethylcadmium, and 
diethylzinc by atomic emission method with preliminary distilla- 
tion concentration of impurities, 15:17235 (RA;SU;in Russian) 

Interactive chemistry of coal-petroleum processing: Quarterly 
report, September 16, 1989—December 15, 1989, 15:15845 
(R;US) 

MOLYBDENUM SULFIDES 

Alkali/TX,2 catalysts for CO/H2 conversion to C;-C, alcohols: 
Quarterly progress report, December, 1988—February, 1989, 
15:16273 (R;US) 

Characterization of carbon supported molybdenum sulfide cata- 
lysts using toluene chemisorption, 15:15867 (J;US) 

MONILIA 

See CANDIDA 
MONITORING (RADIATION) 

See RADIATION MONITORING 
MONITORS 

See also RADIATION MONITORS 

The TFTR Disruption Trigger System, 15:19067 (BA;US) 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONOCLONAL ANTIBODIES 

Partial purification and peptide mapping of 
phytochrome conjugates from oat, 15:18047 (J;US) 

MONOCRYSTALS 

Mean energy ion channeling and investigation of surface struc- 
ture, 15:18762 (RA;SU;In Russian) 

Resonant action of high frequency acoustic oscillations on the 
characteristic of parametric X radiation, 15:18818 (RA;SU;In 
Russian) 

Simulation of radiation-induced self-polarization of e*~in in- 
tense fields of monocrystals, 15:18828 (RA;SU;In Russian) 

To the theory of supplementary peaks of electron multiple scat- 
tering, 15:18781 (RA;SU;In Russian) 

MONTAN WAXES 
See WAXES 
MONTE CARLO METHOD 

Multiprocessing Monte Carlo codes on distributed and common 
memory computer systems, 15:19153 (D;US) 

PISCES-MC: A multiwindow, multimethod 2-D device simulator, 
15:19104 (R;US) 

MORGANTOWN ENERGY TECHNOLOGY CENTER 

Fluidization research at Morgantown Energy Technology Cen- 

ter, 15:15921 (BA;US) 
MOROCCO 

International network for solar drying of agricultural products, 

15:16931 (RA;IL) 
MOS TRANSISTORS 
Accurate timing model for fault simulation in MOS circuits. Mas- 
ter's thesis, 15:17695 (R;US) 
MOTELS 
See HOTELS 
MOTOR INNS 
See HOTELS 
MOUND LABORATORY 

Environmental monitoring at Mound: 1988 report, 15:16177 
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Tiger Team Assessment of the Mound Plant, Miamisburg, Ohio, 

15:16734 (R;US) 
MULLITE 

Friction and wear of oxide-ceramic sliding against IN-718 nickel 

base alloy at 25 to 800 C in atmospheric air, 15:17090 (R;US) 
MULTI-CHANNEL ANALYZERS 

AccuSpec - PC-based analyzer system by Nuclear Data, 
15:17787 (RA;CS;In Czech) 

Performance studies of Cl 90 multi-channel analyzer in loading 
multiple inputs, and of different ADC's, 15:17783 (RA;CS;In 
Czech) 

Spectrometric monitoring system based on SMEP to family 
computers, 15:17781 (RA;CS;In Slovak) 

MULTILAMELLAR LIPID VESICLES 
See LIPOSOMES 
MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIPROCESSORS 

See ARRAY PROCESSORS 
MULTIW.RE DRIFT CHAMBERS 

See DRIFT CHAMBERS 
MUNICIPAL WASTES 

Anaerobic digestion of agricultural and municipal wastes, 
15:16235 (RA;IL) 

Biofuels and Municipal Waste Research Program of the U.S. 
Department of Energy, 15:16245 (BA;US) 

Conversion of organic wastes to ethanol, 15:16238 (RA;IL) 

Impact of RDF cofiring on power plant operation and eco- 
nomics, 15:16969 (BA;US) 

Municipal incineration studies: Sludge, refuse, and solid wastes. 
October 1984-November 1989 (Citations from the NTIS data 
base). Report for October 1984-November 1989, 15:16966 
(R;US) 

Potential for converting MSW to useful fuels through pyrolysis, 
15:16968 (BA;US) 

Production of fuel oil from sewage sludge by the STORS pro- 
cess, 15:16971 (BA;US) 

Superfund Record of Decision (EPA Region 5): Bower's Landfill, 
OH. (First remedial action), March 1989. Final report, 
15:18016 (R;US) 

The HYDROCARB process: Conversion of carbonaceous mate- 
rials to clean carbon and gaseous fuel, 15:16970 (BA;US) 

MUON PAIRS 

J/Psi production in collisions of oxygen and sulphur ions on 

heavy targets at 200 GeV/per nucleon, 15:18330 (RA;SU) 
MUON REACTIONS 

Nuclear effects in deep inelastic scattering, 15:18669 (RA;SU;In 
Russian) 

Precise measurement of the asymmetry parameter 6 in muon 
decay, 15:18481 (D;US) 

QCD analysis of the nucleon structure function F2(x,Q?), mea- 
sured in muon-carbon deep inelastic scattering, 15:18668 
(RA;SU) 

Theoretical study of the muon transfer process, 15:19029 (RA;IL) 

MUON-CATALYZED FUSION 

Algorithm and program for numerical solution of a multichannel 
scattering problem with a special kind potential matrices, 
15:19136 (R;SU;In Russian) 

Theoretical study of the muon transfer process, 15:19029 (RA;IL) 

Theory of muon catalyzed fusion, 15:18660 (RA;IL) 

MUONIC ATOMS 

Emission of muonic hydrogen isotopes from solid hydrogen lay- 
ers into vacuum, 15:18260 (R;CA) 

Heavy muonic atoms and the dynamics of nuclear fission, 
15:18237 (RA;DE) 

MUONIC IONS 
Theory of muon catalyzed fusion, 15:18660 (RA;IL) 
MUSCOVITE 
K/Ar age of the granitoids of the Transcaucasion median massif, 
15:18153 (RA;DD) 
MUSCULAR TISSUE 
See TISSUES 
MUSEUMS 
See EDUCATIONAL FACILITIES 





MUTAGENESIS 
Photodynamic action of methylene blue: mutagenesis and syn- 
ergism, 15:18103 (R;BR;In Portuguese) 
MUTAGENS 
Determination of polycyclic aromatic hydrocarbon by jet spec- 
troscopy, 15:17474 (RA;IL) 
Factors affecting the nature of induced mutations, 15:18036 
(R;US) 
Mutagenic and carcinogenic organic substances found in drink- 
ing water. February 1975-December 1989 (Citations from the 
NTIS data base). Report for February 1975-December 1989, 
15:18022 (R;US) 
MYLAR 
The rationale for RHIC in the contex of recent A+A data, 
15:18526 (RA;SU) 
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N-TYPE CONDUCTORS 
Photoelectrochemical and solid state investigations of sputtered 
lead oxide films, 15:17144 (R;CA) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHA 
Production of jet fuels from coal-derived liquids: Volume 11, 
Production of advanced endothermic fuel blends from Great 
Plains Gasification Plant naphtha by-product stream: Final re- 
port, September 1987—December 1988, 15:15872 (R;US) 
NAPHTHENES 
See CYCLOALKANES 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL DEFENSE 
See also BALLISTIC MISSILE DEFENSE 
Survivability and effectiveness of near-term strategic defense, 
15:17856 (R;US) 
NATIONAL ENVIRONMENTAL POLICY ACT 
Environmental impact assessment: Process and implementa- 
tion, 15:16776 (R;US) 
NATIONAL INSTITUTE FOR PETROLEUM AND ENERGY RE- 
SEARCH 
See NIPER 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 
Heat transfer coefficient in opposing mixed convection. |. A 
complete analytical solution, 15:17668 (J;IL) 
NATURAL GAS 
A case study of integrated urban energy planning, 15:16722 
(RA; IL) 
Adsorbent storage of natural gas, 15:16992 (RA;CA) 
CNG [compressed natural gas] compressor operations monitor- 
ing, 15:16024 (R;CA) 
Coal and environment in northern Europe, 15:15901 (RA;IL) 
Combined heat and power (CHP) in Denmark, 15:16762 (RA;IL) 
Development of an advanced, microprocessor-based control 
subsystem for gas-fired, packaged cogeneration systems. 
Summary report, February 1983-April 1989, 15:16955 (R;US) 
Diversification of transport fuel: Technological assessment and 
opportunities for international collaboration: Report 4.2.5, 
15:16985 (RA;CA) 
Eastcoast offshore oil and gas development, 15:15939 (R;CA) 
Eastcoast offshore oil and gas development, 15:15938 (R;CA) 
Future petroleum resources in the Arab countries: Report 
4.2.13, 15:16785 (RA;CA) 
Gaseous fuel injection (GFI) systems for light and heavy duty 
vehicles, 15:16990 (RA;CA) 
Global climate change linkages: Acid rain, air quality and strato- 
spheric ozone: Report 4.2.2, 15:16020 (RA;CA) 
Off-shore developments for seasonal gas supply: 
4.2.16, 15:16016 (RA;CA) 
Substitution of natural gas by methanol in fertilizer production, 
15:16275 (RA;IL) 
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NATURAL GAS APPLIANCES 

See GAS APPLIANCES 

NATURAL GAS DEPOSITS 

Off-shore developments for seasonal gas supply: 
4.2.16, 15:16016 (RA;CA) 

Population genetic structure of Arctic char (Salvenlinus alpinus) 
from rivers of the North Slope of Alaska. Final report, 
15:15989 (R;US) 

NATURAL GAS INDUSTRY 

Energy for tomorrow. Division 4: Energy and technology: Ses- 
sion 4.2a: Coal and combined cycle [and] session 4.2b: Oil 
and natural gas, 15:16783 (R;CA) 

Natural gas monthly, November 1989, 15:16021 (R;US) 

NATURAL GAS PROCESSING PLANTS 

Alberta Government/industry Acid Deposition Research Pro- 
gram: Final report. April 1, 1988 to March 31, 1989, 15:16727 
(R;CA) 

NATURAL GAS WELLS 

Geological evaluation: Sterling Drilling and Production 
Company. Jarvis No. 1143. GRI (Gas Research Institute) Com- 
prehensive Study Well No. 2, Calhoun County, West Virginia. 
Topical report, September 1987-May 1989, 15:16015 (R;US) 

The deep gas drilling in Sweden: Report 4.2.14, 15:16017 
(RA;CA) 

NATURAL GASOLINE PLANTS 
See NATURAL GAS PROCESSING PLANTS 
NATURAL URANIUM 
Environmental monitoring program design for uranium refining 
and conversion operations, 15:17929 (R;CA) 
NAVAL REACTORS 
See SHIP PROPULSION REACTORS 
NAVAL RESEARCH LABORATORY 
A review of free-electron laser research at the naval research 
laboratory, 15:17744 (RA;IL) 
NEGATIVE IONS 
See ANIONS 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM 
High angular momentum structure in A~140 nuclei: ‘°Nd, 
41Pm, 15:18560 (D;US) 
NEODYMIUM 142 TARGET 

Fission as a tool to measure the angular momentum associated 
with fusion and incomplete fusion, 15:18557 (RA;DE) 

Heavy ion fission - an inherently non-equilibrium process?, 
15:18650 (RA;DE) 

NEODYMIUM 144 
Coulomb excitation of 4*Ce and 4Nd, 15:18556 (R;AU) 
NEODYMIUM 146 TARGET 

Fission as a tool to measure the angular momentum associated 

with fusion and incomplete fusion, 15:18557 (RA;DE) 
NEODYMIUM ALLOYS 

An assessment of the effects of radiation on permanent magnet 
material in the ALS [Advanced Light Source] insertion de- 
vices, 15:17046 (R;US) 

NEODYMIUM BORIDES 

Neutron diffraction experiments and measurement of the spe- 
cific resistance for the investigation of the crystal field ground 
states in rare earth hexaborides, 15:17139 (R;DE;in German) 

NEODYMIUM COMPOUNDS 

See also NEODYMIUM BORIDES 

Investigation of Nd** solvation process in organic solvents, 
15:17297 (RA;SU;In Russian) 

NEODYMIUM ISOTOPES 

See also NEODYMIUM 144 

A study of the photon-decay modes of the giant dipole reso- 
nance in even-A neodymium isotopes, 15:18304 (D;US) 

NEODYMIUM LASERS 

Advances in glasses for high average power laser systems, 
15:17717 (BA;US) 

Porous silica AR coating for use at 248 nm or 266 nm, 15:17718 
(J;US) 
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NEON 
Higher-order electron transport in gases, 15:18261 (R;US) 
Picosecond pulse radiolysis of rare gases: Evidence for the 
time evolution of the subexcitation spectrum, 15:17452 (J;US) 
Study of low energy antiproton interaction with nuclei using a 
self shunted streamer chamber in a magnetic field, 15:18525 
(RA;SU) 


NEON 20 
Large basis space effects in electron scattering form factors of 
light nuclei, 15:18691 (R;AU) 


NEON 20 REACTIONS 

Fission in intermediate energy heavy ion reactions, 15:18517 
(RA;DE) 

Gamma-ray multiplicity measurements for the determination of 
the initial 1-wave ranges for the normai and fast fission pro- 
cesses, 15:18565 (RA;DE) 

Study on symmetric products in heavy-ion reaction of light mass 
system, 15:18553 (RA;DE) 


NEON 20 TARGET 
Pion inelastic scattering from 2°Ne, 15:18552 (R;US) 


NEON 22 REACTIONS 
Spectra of += mesons and protons in central and peripheral 
collisions of p,1#C,2*Ne with nuclear emulsions at = 4,5 A 


GehV/c, 15:18524 (RA;SU;in Russian) 


NEOPLASMS 
See also CARCINOMAS 
LEUKEMIA 
LYMPHOMAS 
MELANOMAS 

Biack report up-date, 15:18104 (R:GB) 

Carcinogenic potential of extremely low frequency magnetic 
fields: proceedings of a workshop, 15:18134 (R;AU) 

Extremely low frequency electric and magnetic fields and can- 
cer: A literature review: Final report, 15:18136 (R;US) 

Investigation of brain and lymphopoietic cancer at a Union Car- 
bide plant in Seadrift, Texas, 15:15997 (R;US) 

Mechanisms of radiation-induced skeletal cancer: Cells at risk 
and cell-specific radiation dosimetry: Technical progress re- 
port, 15:18101 (R;US) 

Radiolabelied D2 agonists as prolactinoma imaging agents: 
Progress report, February 1, 1989-January 31, 1990, 
15:18059 (R;US) 

Relative biological effectiveness (RBE) of fission neutrons and 
gamma rays at occupational exposure levels: Volume 3, 
Studies on the gross and microscopic pathology observed at 
death of mice exposed to 60 equal once-weekly doses of fis- 
sion neutrons and gamma rays, 15:18115 (R;US) 


NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 


NEPAL 
Alternate energy and rural development. The experience of 
Nepal, 15:16810 (RA;IL) 
Sustainable multipurpose tree production systems for Nepal, 
15:16219 (BA;US) 


NEPTUNIUM 

Actinide speciation. Further development and application of 
laser induced photoacoustic spectroscopy and voltammetry, 
15:16116 (R;GB) 

Evaluation of radionuclide transport: Effect of radionuclide sorp- 
tion and solubility, 15:16143 (R;US) 

Heavy muonic atoms and the dynamics of nuclear fission, 
15:18237 (RA;DE) 


NEPTUNIUM 237 
The excitation energy description of heavy nuclei spontaneous 
fission products within the framework of statistical model, 
15:18611 (R;SU;In Russian) 


NEPTUNIUM 237 TARGET 
A systematic study of symmetric and asymmetric mass division 
in proton-induced fission of actinides, 15:18581 (RA;DE) 
The peculiarities of time distributions of photofission delayed 
neutrons, 15:18612 (R;SU;in Russian) 
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NEPTUNIUM OXIDES 

Preparation of neptunium target materials for plutonium-238 
production, respectively neptunium incineration. Final report, 
15:17087 (R;DE;In German) 

NET TOKAMAK 

Torus evacuation and tritium handling on NET: Requirements, 

design approaches and development issues, 15:19016 (R;CA) 
NETHERLANDS 

Energy analysis of efficiency of industrial energy use, 15:16941 
(RA;IL) 

Environmental measures and oil refineries, 15:15987 (RA;IL) 

The development of thermal coverings to prevent heat losses in 
greenhouses, 15:16895 (RA;IL;in Hebrew) 

NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 
A rosetta stone for connectionism, 15:19142 (R;US) 
NEUTRAL ATOM BEAM INJECTION 
Negative ion-based neutral injection on Dill-D, 15:19023 (R;US) 
NEUTRAL BEAM SOURCES 

Comments on velocity space relaxation in high charge-state 

plasma neutralizers, 15:17752 (R;US) 
NEUTRAL PARTICLES 

RAIDS (Remote Atmospheric and lonospheric Detection Sys- 
tem): An orbiting observatory for ionospheric remote sensing 
from space. Technical report, 15:18221 (R;US) 

NEUTRALIZATION (CHEMICAL) 

See PH VALUE 
NEUTRINO REACTIONS 

The neutrino program at LAMPF, 15:18335 (R;US) 
NEUTRINO-NUCLEON INTERACTIONS 

See also NEUTRINO-PROTON INTERACTIONS 

Ameasurement of the neutral current electroweak parameters us- 
ing the Fermilab narrow band neutrino beam, 15:18414 (J;DE) 

NEUTRINO-PROTON INTERACTIONS 

See also ANTINEUTRINO-PROTON INTERACTIONS 

Neutrino production of same sign dimuons at the TEVATRON, 
15:18349 (RA;US) 

NEUTRINOS 
See also SOLAR NEUTRINOS 
TAU NEUTRINOS 

Astrophysical and cosmological constraints to neutrino proper- 
ties, 15:18196 (R;US) 

Heavy fourth-generation neutrinos, 15:18301 (D;US) 

The universal seesaw mechanism, 15:18424 (RA;IL) 

NEUTRON ACTIVATION ANALYSIS 

Application of INAA in biomonitoring: the effect of precipitations 
on contents of elements in trophic chains of imission and non- 
imission areas, 15:17210 (RA;CS;in Czech) 

Application of instrumental neutron activation analysis in foren- 
sic expertise of textile fibers, 15:17209 (RA;CS;In Czech) 

Changes in concentration of some trace elements in pathologi- 
cal thyroid tissue, determined by INAA, 15:17213 (RA;CS;In 
Czech) 

Conference on instrumental activation analysis - IAA 89: Ab- 
stracts of papers, 15:17197 (R;CS;lIn Czech, English, Slovak) 

Extraction of selected elements from soils using INAA and AAS 
methods, 15:17212 (RA;CS;In Czech) 

INAA investigation of semiconductor silicon contamination dur- 
ing surface preparation, 15:17215 (RA;CS;In Czech) 

Instrumental neutron activation analysis of superconducting ma- 
terials, 15:17216 (RA;CS;in Czech) 

Long-term stability of results and blind experiment in INAA qual- 
ity assurance system, 15:17217 (RA;CS;In Czech) 

Modifications of computer programs for calculation of final NAA 
results, 15:17211 (RA;CS;in Czech) 

Neutron activation analysis of Czechoslovak reference standard 
of bovine liver, 15:17208 (RA;CS;in Czech) 

Radioanalysis of horizontal homogeneity and purity of thin met- 
allization layers on semiconductor materials, 15:17214 
(RA;CS;in Czech) 

Study of elemental composition of human hair regarded as bio- 
geochemical factor, using instrumental neutron activation 
analysis, 15:17203 (RA;CS;In Czech) 





The ko - method of NAA in Yugoslavia: experiences and trends 
of further development and applications, 15:17204 (RA;CS) 

The use of the k. - standardization method of NAA for environ- 
mental samples, 15:17205 (RA;CS) 

NEUTRON DETECTION 

Neutron detection based on superheated materials, 15:17802 
(R;US) 

NEUTRON DIFFRACTION 

A requirement for Australian research: access to 'big science’ 
facilities, a report by the Australian National Committee for 
crystallography, 15:17745 (R;AU) 

NEUTRON DIFFUSION EQUATION 

An optimized algorithm for solving the nodal diffusion method on 

shared memory multiprocessors, 15:16615 (R;US) 
NEUTRON DOSIMETRY 
Personnel neutron dosimetry using electrochemically etched 
CR-39 foils: Revision 1, 15:18720 (R;US) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON SOURCES 

Measurement of body fat by neutron inelastic scattering: Com- 
ments on installation, operation and error analysis, 15:18050 
(R;US) 

Monte Carlo simulation for the calibration of neutron source 
strength measurement of JT-60 upgrade, 15:18960 (R;JP) 

NEUTRON SPECTRA 

Software complex for activation measurements, 

(RA;SU;In Russian) 
NEUTRON STARS 

Time-dependent two-dimensional radiation hydrodynamics of 
accreting matter onto highly magnetized neutron stars, 
15:18206 (R;US) 

NEUTRON-DEFICIENT ISOTOPES 

Beta-delayed fission of preactinide nuclei: 

prospects, 15:18564 (RA;DE) 
NEUTRON-NEUTRON INTERACTIONS 
Tests of parity and time reversal invariance in neutron-nucleus 
scattering, 15:18473 (R;US) 
NEUTRONS 
See also FAST NEUTRONS 
FISSION NEUTRONS 

A high neutron output dense plasma focus, 15:19051 (BA;US) 

Criticality benchmarks for COG: A new point-wise Monte Carlo 
code, 15:17607 (RA;US) 

Observation of the topological Aharonov-Casher phase shift by 
neutron interferometry, 15:18706 (R;AU) 

The neutron electric dipole moment, 15:18687 (R;AU) 

NEVADA TEST SITE 

Compliance assessment of the Nevada Test Site, 15:16175 
(R;US) 

Results of a cleanup and treatment test at the Nevada test site: 
Evaluation of vacuum removal of Pu-contaminated soil, 
15:17981 (J;US) 

NEW BRUNSWICK 

Historical streamflow summary, Atlantic provinces, to 1988, 
15:16281 (R;CA) 

New Brunswick energy review 1988, 15:16797 (R;CA) 

Solid waste management in New Brunswick, 15:16961 (R;CA) 

NEW ENGLAND 
See FEDERAL REGION | 
NEW JERSEY 

Peak power demand in an apartment building: a case study of 

air conditioner use, 15:16720 (RA;IL) 
NEWFOUNDLAND 

Canada-Newfoundiand Offshore Petroleum Board annual re- 
port, 1988-1989, 15:16775 (R;CA) 

Historical streamflow summary, Atlantic provinces, to 1988, 
15:16281 (R;CA) 

Production vessel design for ice infested waters, 15:15950 
(RA;CA) 

NEXT EUROPEAN TORUS 
See NET TOKAMAK 
NICKEL 
A PHREEQE database for Pd, Ni and Se, 15:17361 (R;CH) 


15:17788 


Discovery and 


NIOBIUM ADDITIONS 


Adsorption of tritium on metals, ceramics, and organic materi- 
als: Part 2: Adsorption inhibition of tritium for stainless steels, 
15:17047 (TJ;US) 

Alkali and alkaline earth promoted catalysts for coal liquefaction 
applications, 15:15871 (J;US) 

Calculation of hydrogen concentration profile in nickel and palla- 
dium at proton irradiation in the conditions of temperature 
gradient, 15:18855 (RA;SU;in Russian) 

Distribution of metals in acid-base-neutral fractions of Cerro Ne- 
gro 550-700°C distillate and 700°C+ residue, 15:16011 (J;US) 

Enhanced catalysts for hydrodenitrogenation of cval liquids, 
15:15861 (J;US) 

Hydrogen segregation to grain boundaries and external sur- 
faces, 15:17064 (J;DE) 

Laser Raman spectroelectrochemical studies of metal corrosion 
and passivation in aqueous environments, 15:17154 (BA;US) 

On the corrosion and passivation behavior of metals in sulfide 
solutions: A laser raman spectroelectrochemical study, 
15:17055 (BA;US) 

Softening mechanisms and microstructural instabilities during 
high temperature, low cycle fatigue of Ni, NigAl and their 
metal matrix composites: Progress report, June 1, 1989-May 
31, 1990, 15:17128 (R;US) 


NICKEL 58 TARGET 
Study on symmetric products in heavy-ion reaction of light mass 
system, 15:18553 (RA;DE) 
The extended sum-rule model view of light and intermediate 
mass fragment emission in nuclear reactions at intermediate 
energies, 15:18683 (R;DE) 


NICKEL 60 
Longitudinal spin fluctuations in nickel, 15:18232 (R;US) 


NICKEL 62 TARGET 
Study on symmetric products in heavy-ion reaction of light mass 
system, 15:18553 (RA;DE) 


NICKEL ALLOYS 
See also ALLOY-FE44NI33CR21 
NICKEL BASE ALLOYS 

Advances in development of refractory austenitic steels and 
nickel alloys for power engineering, 15:17024 (R;CS;in 
Czech, Slovak) 

Softening mechanisms and microstructural instabilities during 
high temperature, low cycle fatigue of Ni, NigAl and their 
metal matrix composites: Progress report, June 1, 1989-May 
31, 1990, 15:17128 (R;US) 


NICKEL BASE ALLOYS 

Friction and wear of oxide-ceramic sliding against IN-718 nickel 
base alloy at 25 to 800 C in atmospheric air, 15:17090 (R;US) 

Localized corrosion and stress corrosion cracking of candidate 
materials for high-level radioactive waste disposal containers 
in U.S.: A critical literature review, 15:16054 (BA;US) 

Ordering mechanism in substitutional Ni-Cr alloys: Theory and 
experiment, 15:17053 (R;US) 


NICKEL OXIDES 
The solubility of NiO in binary mixtures of molten carbonates, 
15:16832 (J;US) 


NIOBIUM 
Hydrogen effect on helium capture in metals, 
(RA;SU;In Russian) 
Hydrogen segregation to grain boundaries and external sur- 
faces, 15:17064 (J;DE) 
Modified tight-binding approximation and electron-phonon spec- 
tral function for transition metals, 15:17020 (R;XA) 
Niobium electrodeposition from molten fluorides, 15:17179 
(R;BR;In Portuguese) 
NIOBIUM 93 REACTIONS 
Fission in intermediate energy heavy ion reactions, 15:18517 
(RA;DE) 
NIOBIUM ADDITIONS 
Microstructure/processing relationships in high-energy high-rate 


consolidated powder composites of Nb-stabilized Ti3AI+TiAl, 
15:17122 (R;US) 


15:17029 
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NIOBIUM ALLOYS 


NIOBIUM ALLOYS 
See also ALLOY-ZR97NB3 
NIOBIUM ADDITIONS 
NIOBIUM BASE ALLOYS 

Hydrogen segregation to grain boundaries and external sur- 
faces, 15:17064 (J;DE) 

Nb3Sn multifilamentary conductors by internal tin diffusion. Final 
report, 15:17019 (R;DE;In German) 

NIOBIUM BASE ALLOYS 
Dispersion strengthening of high-temperature niobium alloys. Fi- 
nal report, May 1986-April 1989, 15:17009 (R;US) 
NIOBIUM COMPOUNDS 
See also NIOBIUM HYDRIDES 
NIOBIUM OXIDES 

Characterization of radiation damage at the Nb site in natural 
pyrochlores and samarskites by x-ray absorption spec- 
troscopy, 15:17103 (BA;US) 

NIOBIUM HYDRIDES 

Use of laser-Raman spectroscopy for studies of hydrogen iso- 

tope exchange over metals, 15:17382 (J;DE) 
NIOBIUM OXIDES 

Inversion voltammetry method of determination of refractory 
metal oxides and film structures on their basis for content of 
some impurity elements, 15:17248 (RA;SU;In Russian) 

NIPER 
FY 90 annual research pian, 15:15945 (R;US) 
NITRATES 
See also AMMONIUM NITRATES 
CERIUM NITRATES 
CESIUM NITRATES 
URANYL NITRATES 

Development of a biological process for destruction of nitrates and 
carbon tetrachloride in Hanford groundwater, 15:16119 (R;US) 

Electrocatalytic reduction of nitrate in sodium hydroxide solution 
in the presence of low-valent cobalt-cyclam species, 
15:16276 (J;US) 

NITRIC ACID 

Chemical denitration of aqueous nitrate solutions, 15:16060 
(R;CA) 

NITRO COMPOUNDS 

See also TNT 

Pyrolysis of nitrogen containing fuels. Studies with a single 
pulse shock tube, 15:17475 (RA;IL) 

NITROGEN 

Activation methods for determination of light element impurities 
in pure materials using accelerated ion beams, 15:17226 
(RA;SU;In Russian) 

Completion of low-energy e-Nz scattering calculations using the 
hybrid theory, 15:18245 (RA;IL) 

Enhanced catalysts for hydrodenitrogenation of coal liquids, 
15:15861 (J;US) 

Studies of atmospheric molecules by multiphoton spectroscopy: 
Progress report, July 15, 1989-January 15, 1990, 15:18234 
(R;US) 

NITROGEN COMPOUNDS 
See also NITRATES 
NITROGEN OXIDES 
An ionic system with critical point at 44°C, 15:17424 (J;US) 
Atmospheric emissions of nitrogen compounds, 15:17898 (R;NO) 
NITROGEN ISOTOPES 
Hypernucleus formation in high-energy nuclear collisions, 
15:18681 (RA;SU) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 

See also NITROUS OXIDE 

Combined SO,/NO, removal and concentration from flue gas 
through an electrochemical membrane: Final report, 
15:16498 (R;US) 

New catalyst for NO(x) control. Phase 1. Final report, August 
1988-March 1989, 15:17865 (R;US) 

Reduction of nitrogen oxides by means of fuel staging: The re- 
search report, 15:17897 (R;Fl;in Finnish) 
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NITROUS OXIDE 

A kinetics study of the atmospheric pressure CVD reaction of 
silane and nitrous oxide, 15:17121 (J;US) 

Energy and future climate forcing, 15:17916 (J;US) 

NITROXYL RADICALS 
ESR and ESEM studies of nitroxide-alcohol solutions absorbed 
on x-zeolites, 15:18250 (RA;IL) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR IMAGING 

Relaxation time measurements of sodium-23 in nucleated red 

blood cells and suspensions of nuclei, 15:18069 (RA;IL) 
NMR SPECTRA 

Joint Israel-italy symposium on magnetic resonance in material 
and biological sciences, October 16-18, 1988: Program and 
abstracts, 15:18739 (R;IL) 

Multifrequency NMR spectroscopy, 15:18750 (RA;IL) 

NMR lineshapes and longitudinal relaxation of exchanging 3/2 
spin nuclei, 15:18744 (RA;IL) 

One- and two-dimensional dynamics NMR in liquid crystalline 
solutions, 15:18749 (RA;IL) 

NO. 2 FUEL OIL 
See HEATING OILS 
NOBELIUM 254 

Cold fusion reactions with “*Ca, 15:18574 (RA;DE) 

Stability of the ground states and K-isomeric states of 25°Fm 
and *54102 against spontaneous fission, 15:18577 (RA;DE) 

NOISE (REACTOR) 
See REACTOR NOISE 
NON-DISPERSIVE ION WAVES 
See ION ACOUSTIC WAVES 
NON-EQUILIBRIUM PLASMA 
Collisional-radiative calculations for time-dependent highly- 
nonite plasmas, 15:18253 (RA;IL) 
NON-PROLIFERATION POLICY 
Canada’s nuclear non-proliferation policy, 15:17000 (R;CA) 
NONLEPTONIC DECAY 
See WEAK HADRONIC DECAY 
NONLINEAR PROGRAMMING 

Topics in numerical optimization. Final report, 15 June 1986-14 

June 1989, 15:19105 (R;US) 
NONLUMINOUS MATTER 
Dark matter and the origin of large-scale structure in the uni- 
verse, 15:18186 (RA;JP) 

NONRADIOACTIVE WASTE DISPOSAL 

See WASTE DISPOSAL 
NORTH ATLANTIC REGION 

See FEDERAL REGION | 
NORTH SEA 

Construction phase certification requirements, 15:15952 (RA;CA) 
NORTHERN IRELAND 

See UNITED KINGDOM 
NORTHWEST TERRITORIES 

Norman Wells Research and Monitoring Program: Fifth annual 
summary report, 15:16728 (R;CA) 

NOVA SCOTIA 

Canada-Nova Scotia Offshore Oil and Gas Board annual report, 
15:16000 (R;CA) 

Canada/Nova Scotia acid rain reduction agreement. Report on 
the year ending March 31, 1989, 15:16782 (R;CA) 

Historical streamflow summary, Atlantic provinces, to 1988, 
15:16281 (R;CA) 

Nova Scotia Dept. of Mines and Energy annual report, 15:16749 
(R;CA) 

Nova Scotia [The Board of Commissioners of Public Utilities] 
annual report for the year ended December 31, 1987, 
15:16799 (R;CA) 

NOVAE 

Soft x-ray emission from classical novae in outburst, 15:18189 
(R;US) 

NOVO VORONEZH-3 REACTOR 

See WWER-3 REACTOR 

NRTS-ETR REACTOR 
See ETR REACTOR 





NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 

See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 

Benchmark test of JENDL-3T and -3T/Rev.1, 15:16642 (R;JP;In 
Japanese) 

NUCLEAR EMULSIONS 

Spectra of ++ mesons and protons in central and peripheral 
collisions of p,'*C,2#Ne with nuclear emulsions at = 4,5 A 
GehV/c, 15:18524 (RA;SU;In Russian) 

Study of low energy antiproton interaction with nuclei using a 
self shunted streamer chamber in a magnetic field, 15:18525 
(RA;SU) 

Topological characteristics of ®Si nucleus fragmentation at 4.5 
A GeV/c momentum on photoemulsion nuclei, 15:18520 
(RA;SU;in Russian) 

NUCLEAR ENERGY 

Credibility and trust in risk communication, 15:16760 (R;DE) 

Energy and the public. Country report FRG, 15:16737 (R;DE) 

Liquid-metal MHD conversion of nuclear energy to electricity, 
15:16818 (RA;IL) 

NUCLEAR EVAPORATION 
See EVAPORATION MODEL 
NUCLEAR EXPLOSION DETECTION 

Characterizing source regions with signal subspace methods: 

Theory and computational methods, 15:17850 (R;US) 
NUCLEAR EXPLOSIONS 

Effect of source modelling on the inferred yeild from an under- 
ground nuclear explosion, 15:17848 (R;US) 

NORSE manual. Volume 2A-10A - local thermal equilibrium 
molecular band shape parameters. Technical report, 1 
February-1 September 1987, 15:17844 (R;US) 

Target area operating conditions: Saharan dust plumes as an 
analogue for nuclear dust clouds. Technical report, 29 
September 1987-10 June 1988, 15:17845 (R;US) 

Tietkens Plain karst - Maralinga, 15:17925 (R;AU) 

Waveform data collection for source inversion and Lg yield stud- 
ies. Final report, 15 June 1987-31 August 1989, 15:17849 
(R;US) 

NUCLEAR FACILITIES 
See also FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 

Results of the radiological survey at 104 Avenue E, Lodi, New 
Jersey (LJ086), 15:17959 (R;US) 

Results of the radiological survey at 105 Garibaldi Avenue, Lodi, 
New Jersey (LJ065), 15:17957 (R;US) 

Results of the radiological survey at 112 Columbia Lane, Lodi, 
New Jersey (LJ068), 15:17965 (R;US) 

Results of the radiological survey at 137 Maywood Avenue, 
Maywood, New Jersey (MJ026), 15:17954 (R;US) 

Results of the radiological survey at 141 Belle Avenue, May- 
wood, New Jersey (MJ049), 15:17970 (R;US) 

Results of the radiological survey at 15 John Street, Lodi, New 
Jersey (LJ087), 15:17960 (R;US) 

Results of the radiological survey at 17 John Street, Lodi, New 
Jersey, 15:17961 (R;US) 

Results of the radiological survey at 21 West Central Avenue, 
Maywood, New Jersey (MJ046), 15:17963 (R;US) 

Results of the radiological survey at 3 Branca Court, Lodi, New 
Jersey (LJ038), 15:17955 (R;US) 

Results of the radiological survey at 48 Long Valley Road, Lodi, 
New Jersey (LJ085), 15:17958 (R;US) 

Results of the radiological survey at 5 Branca Court, Lodi, New 
Jersey (LJ039), 15:17956 (R;US) 

Results of the radiological survey at 60 Orchard Place, May- 
wood, New Jersey, 15:17969 (R;US) 

Results of the radiological survey at 70 State Highway 46, Lodi, 
New Jersey (LJ094), 15:17968 (R;US) 

Results of the radiological survey at 72 State Highway 46, Lodi, 
New Jersey, 15:17967 (R;US) 


NUCLEAR POWER PLANTS 
Expert Systems 


Results of the radiological survey at 83 Belle Avenue, Maywood, 
New Jersey (MJ047), 15:17964 (R;US) 
Results of the radiological survey at 9 Branca Court, Lodi, New 
Jersey (LJ042), 15:17966 (R;US) 
Results of the radiological survey at Greg’s Auto Emporium, 60 
State Highway 46, Lodi, New Jersey (LJ089), 15:17962 (R:US) 
Standard format and content of financial assurance mecha- 
nisms required for decommissioning under 10 CFR parts 30, 
40, 70, and 72: Draft Regulatory Guide, 15:16605 (R;US) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also SPENT FUELS 
Development of a fresh plutonium fuel container for a prototype 
fast breeder reactor, 15:17490 (RA;US) 
NUCLEAR INDUSTRY 
Canadian capabilities in fusion fuels technology and remote 
handling, 15:19017 (R;CA) 
Indexes to Nuclear Regulatory Commission issuances, January 
1, 1980—December 31, 1985: Cumulative Index 2, 15:16600 
(R;US) 
NUCLEAR MAGNETIC RESONANCE 
Joint Israel-italy symposium on magnetic resonance in material 
and biological sciences, October 16-18, 1988: Program and 
abstracts, 15:18739 (R;IL) 
Multinuclear NMR studies of intact organs, 15:18064 (RA;IL) 
NMR studies of cytochalasins in solution, 15:18753 (RA;IL) 
Nuclear magnetic resonance (NMR), 15:18723 (RA;CA) 
Spatially selective excitation by N-photon pulses, 15:18754 
(RA;IL) 
Two-dimensional deuterium dynamic NMR of solutes dissolved 
in liquid crystal solvents, 15:18248 (RA;IL) 
NUCLEAR MATERIALS DIVERSION 
Risks of misuse of nuclear material and nuclear facilities, 
15:19099 (RA;CS;In Czech) 
NUCLEAR MATERIALS MANAGEMENT 
Risks of misuse of nuclear material and nuclear facilities, 
15:19099 (RA;CS;In Czech) 
NUCLEAR MATTER 
Mass dependence of the phase transition in disassembly of hot 
nuclei, 15:18649 (RA;DE) 
Statistical nuclear spectroscopy: New methods and applica- 
tions, 15:18533 (D;US) 
NUCLEAR MEDICINE 
A technical report (1963-1968), 15:18061 (R;IN) 
Nuclear medicine tomorrow, 15:18053 (R;CA) 
Nuclear medicine: The best is yet to come, 15:18054 (RA;CA) 
Nuclear medicine: The party is over, 15:18056 (RA;CA) 
NUCLEAR PHYSICS 
Relativistic nuclear physics and quantum chromodynamics: 
Proceedings of the 9. International seminar on high energy 
physics problems. Vol. 2, 15:18518 (R;SU) 
NUCLEAR POWER 
Analysis of the factors contributing to the one trillion dollars 
wasted on nuclear power, 15:16612 (J;GB) 
NUCLEAR POWER PLANTS 
Availability 
Licensed operating reactors: Status summary report data as of 
October 31, 1989, 15:16520 (R;US) 
Risk-based plant performance indicators, 15:16651 (R;US) 
Brazilian Cnen 
Activities of Brazilian Nuclear Energy Commission in the field of 
nuclear power plant licensing, 15:16599 (R;BR;In Portuguese) 
Compiled Data 
Licensed operating reactors: Status summary report data as of 
November 30, 1989, 15:16521 (R;US) 
Licensed operating reactors: Status summary report data as of 
October 31, 1989, 15:16520 (R;US) 
Expert Systems 
The structure of an expert system to diagnose and supply a cor- 
rective procedure for nuclear power plant malfunctions, 
15:16634 (BA;US) 
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NUCLEAR POWER PLANTS 
Fault Tree Analysis 


Fault Tree Analysis Seismic Eftects 
Application of the reliability theory to the nuclear power plant Guidelines for nuclear plant response to an earthquake: Final 
safety, 15:16623 (RA;BR;In Portuguese) report, 15:16657 (R;US) 
Fire Hazards Site Selection 
The Atomic Energy Control Board criteria for identification and Site selection for nuclear power plants and geologic seismologia 
evaluation of fire hazards in nuclear power stations: Volume influence, 15:16636 (R;BR;In Portuguese) 
1B - appendices, 15:16619 (R;CA) Wwer-3 Reactor 
The Atomic Energy Control Board criteria for identification and A noise-diagnostics system for operator advice, 15:16626 
evaluation of fire hazards in nuclear power stations: Volume 2 (RA;US) 
~ criteria, 15:16620 (R:CA) Bl NUCLEAR POWER STATIONS 
The Atomic Energy Control Board criteria for identification and See NUCLEAR POWER PLANTS 
evaluation of fire hazards in nuclear power stations: Volume NUCLEAR RADII 


1A - background, 15:16618 (R;CA) Effect of source modelling on the inferred yeild from an under- 


Health Hazards ground nuclear explosion, 15:17848 (R;US) 


Health effects models for nuclear power plant accident conse- Nuclear proton radii from low energy pion scattering, 15:18267 
quence analysis: Low LET radiation: Part 1, Introduction, (DCA) 


integration, and summary: Revision 1, 15:16669 (R;US) NUCLEAR REACTIONS 


Maintenance Ss I COMPOUND-NUCLEU ACTIONS 
General administrative activities, 15:16606 (RA;US) es cae . a 


Pertormance box. HADRON REACTIONS 
Risk-based plant performance indicators, 15:16651 (R;US) HEAVY ION FUSION REACTIONS 
Power Generation LEPTON REACTIONS 
Licensed operating reactors: Status summary report data as of PHOTONUCLEAR REACTIONS 
October 31, 1989, 15:16520 (R;US) THERMONUCLEAR REACTIONS 
Power Supplies aa Lesson of EMC effect, 15:18671 (RA;SU;In Russian) 
Reliability technology to improve and/or maintain emergency- The emission of complex fragments from highly excited nuclear 
diesel generator performance, 15:16625 (RA;US) systems, 15:18318 (D;US) 


Reactor Cooling Systems NUCLEAR REACTORS 
Cognitive correlates of ultrasonic inspection performance, See REACTORS 
15:16656 (R;US) NUCLEAR SAFETY 
Reactor Licensing Tres ‘ See RADIATION PROTECTION 
Activities of Brazilian Nuclear Energy Commission in the field of NUCLEAR SHIP VISITS 
nuclear power plant licensing, 15:16599 (R;BR;In Portuguese) Environmental radiation monitoring during visits of nuclear 


Reactor Operation powered warships to Australian ports: requirements, arrange- 
Licensed operating reactors: Status summary report data as of ments and procedures, 15:16647 (R;AU) 
November 30, 1989, 15:16521 (R;US) NUCLEAR SHIPS 


Licensed operating reactors: Status summary report data as of Design study of a modular gas-cooled, closed Brayton-cycle re- 
_October 31, 1969, 15:16520 (RUS) ; actor for marine use. Master’s thesis, 15:16646 (R;US) 

Licensee Event Report (LER) compilation for month of Decem- NUCLEAR SPECIFIC HEAT 
ber 1989, 15:16604 (R;US) 


Reactor Safety Effect of source modelling on the inferred yeild from an under- 


Accident risks in nuclear facilities. May 1988-September 1989 NU son Scumeaaaae 15:17848 (RUS) 
(Citations from the NTIS data base). Report for May 1988- 
September 1989, 15:16761 (R;US) See NUCLEAR MAGNETIC RESONANCE 
An evaluation of the reliability and usefulness of external- NUCLEAR STRUCTURE 
initiator PRA [probabilistic risk analysis] methodologies, F-spin in the interacting-boson model, 15:18661 (RA;IL) 
15:16676 (R;US) NUCLEAR THEORY 
Nuclear Safety: 1959-1989, 30 years reviewing the nuclear [Research in theoretical nuclear physics]: Progress report, 
world: Volume 30-4, October-December 1989, 15:16685 15:18616 (R;US) 
(R;US) NUCLEAR WASTES 
Regulations See RADIOACTIVE WASTES 
Recent developments in Canadian nuclear power plant licens- NUCLEAR WEAPON TESTS 
ing practices, 15:16569 (R;CA) See NUCLEAR EXPLOSIONS 
Reliability NUCLEAR WEAPONS 
Probabilistic method applied nuclear power plant safety - 1° Strategic-planning framework for predicting and evaluating So- 
trimestrial activity report, 15:19097 (RA;BR;In Portuguese) viet interests in arms control. Volume 1. Final report, 
Probabilistic method applied to nuclear power plant safety - 2° September 1987-August 1988, 15:16999 (R;US) 
trimestrial activity report, 15:19098 (RA;BR;In Portuguese) The origins and development of the French nuclear arsenal, 
Probabilistic methods applied to nuclear power plants, 15:16621 15:17851 (TA;US) 
(R;BR;In Portuguese) Three French articles: (1) Origins and development of the French 
Research Programs nuclear arsenal; (2) Radar invisibility: From dream to reality; 
Probabilistic method applied nuclear power plant safety - 1° (3) 25 years of logistics: Always on the spot, 15:17829 (TG;US) 
trimestrial activity report, 15:19097 (RA;BR;in Portuguese) NUCLEI 
Probabilistic method applied to nuclear power plant safety - 2° See also COSMIC NUCLEI 
trimestrial activity report, 15:19098 (RA;BR;In Portuguese) HEAVY NUCLEI 
Restraints HYPERNUCLE! 
Basis for snubber aging research: Nuclear Plant Aging Re- INTERMEDIATE MASS NUCLEI 
search Program, 15:16675 (R;US) LIGHT NUCLEI 
Risk Assessment Configuration space FADDEEV calculations: Progress report, 1 
An evaluation of the reliability and usefulness of external- January 1989-31 December 1989, 15:18615 (R;US) 
initiator PRA [probabilistic risk analysis] methodologies, QCD parton recombination and applications to nuclear structure 
15:16676 (R;US) functions, 15:18696 (J;US) 
Analysis of core damage frequency: Internal events methodol- Selected magnetic properties of the atomic nuclei, 15:17272 
ogy: Revision 1, 15:16671 (R;US) (D;US) 
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NUCLEON-NUCLEON INTERACTIONS 
See also NEUTRON-NEUTRON INTERACTIONS 
PROTON-NUCLEON INTERACTIONS 

Monte Carlo studies of momentum distributions and longitudinal 
response functions of A = 3 and 4 nuclei, 15:18460 (D;US) 

Parity violation asymmetry in nucleon-nucleon scattering, 
15:18662 (RA;IL) 

Shell effects and the momentum dependence of the skyrme in- 
teraction, 15:18423 (RA;IL) 

NUCLEON-NUCLEON POTENTIAL 

See also SKYRME POTENTIAL 

Table: central, tensor, LS and LSQ2 nucleon-nucleon potentials 
from inverse scattering, 15:18690 (R;AU) 

NUCLEONS 
See also NEUTRONS 
PROTONS 

Nucleon exchange in damped nuclear reactions, 15:18692 
(BA;US) 

QCD analysis of the nucleon structure function F2(x,Q*), mea- 
sured in muon-carbon deep inelastic scattering, 15:18668 
(RA;SU) 

NYMPHS 
See LARVAE 


O 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OCCUPATIONAL EXPOSURE 
A feasibility study - in vivo measurement of lead 210 in New- 
foundiand fiuorspar miners, 15:18715 (R;CA) 
Annual report of the Radiological Sciences Department, 1954, 
15:16082 (R;US) 
OCCUPATIONAL SAFETY 
Compliance assessment of the Nevada Test Site, 15:16175 
(R;US) 


Tiger Team Assessment of the Mound Plant, Miamisburg, Ohio, 
15:16734 (R;US) 
OCEAN CURRENTS 
See WATER CURRENTS 


OCEAN THERMAL ENERGY CONVERSION 

Experimental investigation of condensation of steam in the pres- 
ence of noncondensable gases using plate heat exchangers, 
15:16392 (R;US) 

OFF-PEAK ENERGY STORAGE 

Compressed air energy storge in Denmark, 15:16706 (R;DK;in 
Danish) 

Ice storage - execution and application, 15:16704 (RA;IL) 

OFFICE BUILDINGS 

Development of a methodology to evaluate the energy and com- 

fort performance of fenestration, 15:16875 (RA;CA) 
OFFSHORE DRILLING 

Deep water field developments in Brazil, 15:15951 (RA;CA) 

Genetic stock identification of sockeye and chum salmon from 
Bristol Bay, alaska. Final report, 15:18014 (R;US) 

Lethal and sublethal effects of the water-soluble fraction of Cook 
Inlet crude oil on Pacific herring (clupea harengus pallasi) re- 
production. Final report, 15:15990 (R;US) 

Population genetic structure of Arctic char (Salvenlinus alpinus) 
from rivers of the North Slope of Alaska. Final report, 
15:15989 (R;US) 

OFFSHORE OPERATIONS 

A maintenance system designed for low cost operations, 
15:15956 (RA;CA) 

The role of new technology in the exploitation of Arctic oil and 
gas reserves: Report 4.2.15, 15:16784 (RA;CA) 

OFFSHORE PLATFORMS 

A cost effective new build semi-submersible, 15:15954 (RA;CA) 

A modern certification scheme, 15:15953 (RA;CA) 

Concrete semi-submersible for the Grand Banks, 15:15955 
(RA;CA) 

Gas diffusion on platforms, 15:16019 (R;NO;In Norwegian) 


OIL SHALES 


installation of process plants on existing semisub units rational- 
ized, 15:15949 (RA;CA) 

Production vessel design for ice infested waters, 15:15950 
(RA;CA) 

Reliability analysis of a fixed jacket platform: Fatigue limit state, 
15:17693 (R;NO) 

Repair of major damage to the prestressed concrete towers of 
offshore structures, 15:17692 (R;GB) 

OFFSHORE SITES 
The application of quality assurance to Hibernia: The operator's 
viewpoint, 15:15957 (RA;CA) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND OILS 
See BITUMENS 
OIL SANDS 

Alberta Oil Sands Technology and Research Authority annual 
report, 1989, 15:16028 (R;CA) 

The third UNITAR/UNDP [United Nations institute for Training and 
Research/United Nations Development Program] international 
conference on heavy crude and tar sands, 15:16029 (R;CA) 

Volatile compound evolution from the programmed temperature 
pyrolysis of Big Clifty and McKittrick tar sands at a 10°C/min 
heating rate, 15:16039 (R;US) 

OIL SHALE DEPOSITS 

Analagous oil shale phenomena in Israel and Jordan - a possi- 

ble topic of cooperation, 15:16030 (RA;IL) 
OIL SHALE INDUSTRY 

Ahlstrom Pyroflow CFBC technique as a means of utilizing low 
grade oil shale for energy production, 15:16043 (RA;IL) 

An economic analysis under uncertainty of a project for manu- 
facturing synthetic oil from oil shale in Israel, 15:16042 (RA;IL) 

Demonstration unit to combust oil shale as intermediate step to- 
wards power generation, 15:16034 (RA;IL) 

Towards commercial utilization of Israel’s oil shale resources, 
15:16033 (RA;IL) 

OIL SHALE PROCESSING PLANTS 

An economic analysis under uncertainty of a project for manu- 
facturing synthetic oil from oil shale in Israel, 15:16042 (RA;IL) 

Analagous oil shale phenomena in Israel and Jordan - a possi- 
ble topic of cooperation, 15:16030 (RA;IL) 

OIL SHALE WASTE WATER 

See OIL SHALES 

WASTE WATER 
OIL SHALES 

See also BLACK SHALES 

Ahlstrom Pyrofliow CFBC technique as a means of utilizing low 
grade oil shale for energy production, 15:16043 (RA;IL) 

Analagous oil shale phenomena in Israel and Jordan - a possi- 
ble topic of cooperation, 15:16030 (RA;IL) 

Energy 88. The 2nd international congress and exhibition on en- 
ergy. Abstracts, 15:16767 (R;IL) 

Gas chromatography/mass spectrometry analysis of 
n-alkylbenzothiophenes identified in Arabian heavy as- 
phaltenes, pyrolysis oil, 15:16040 (BA;US) 

High temperature solar energy research at the University of Min- 
nesota, past and future, 15:16313 (RA;IL) 

On-line, mass spectrometric determination of ammonia from oil 
shale pyrolysis using isobutane chemical ionization, 15:16041 
(BA;US) 

Perform research in process development for hydroretorting of 
Eastern oil shales: Volume 2, Expansion of the Moving-Bed 
Hydroretorting Data Base for Eastern oil shales: Final report, 
15:16036 (R;US) 

Perform research in process development for hydroretorting of 
eastern oil shales: Volume 1, Project results and achieve- 
ments: Final report, 15:16031 (R;US) 

Perform research in process development for hydroretorting of 
eastern oil shales: Volume 3, Sample procurement summary 
report: Final report, 15:16037 (R;US) 

Renewable energy technology: is the Israeli experience applica- 
ble to other countries?, 15:16809 (RA;IL) 

Towards commercial utilization of Israel's oil shale resources, 
15:16033 (RA;IL) 
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OIL SPILL FINGERPRINTING 


OIL SPILL FINGERPRINTING 

See OIL SPILLS 

OIL SPILLS 

Lethal and sublethal effects of the water-soluble fraction of Cook 
inlet crude oil on Pacific herring (clupea harengus pallasi) re- 
production. Final report, 15:15990 (R;US) 

Oil spills: Environmental effects. August 1989-December 1989 
(Citations from the Selected Water Resources Abstracts data 
base). Report for August 1989-December 1989, 15:15999 
(R;US) 

Oil spills: Environmental effects. January 1977-July 1989 (Cita- 
tions from the Selected Water Resources Abstracts data 
base). Report for January 1977-July 1989, 15:15998 (R;US) 

Oil-water separators. January 1970-August 1989 (Citations from 
the COMPENDEX data base). Report for January 1970- 
August 1989, 15:17262 (R;US) 

Saint marys river-oiV/'toxic substance spill study current veloci- 
ties and directions 1980-1983. Final report, 15:15986 (R;US) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 1. Theory and model formulation. Final report, 
15:15982 (R;US) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 2. User's manual for the river oil-spill simulation 
model. Final report, 15:15983 (R;US) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 3. User's manual for the lake-river oil-spill 
simulation model. Final report, 15:15984 (R;US) 

Simulation of oil-slick transport in Great Lakes connecting chan- 
nels. Volume 4. User's manual for the microcomputer-based 
interactive program. Final report, 15:15985 (R;US) 

OILS 
See also LUBRICATING OILS 
WASTE OILS 
WOOD OILS 

Oil-water separators. January 1970-August 1989 (Citations from 
the COMPENDEX data base). Report for January 1970- 
August 1989, 15:17262 (R;US) 

OKLAHOMA 

Natural resources information system for the state of Oklahoma: 
Progress report, June 22, 1989-September 21, 1989, 
15:15932 (R;US) 

OMEGA-1778 RESONANCES 

See MESONS 

ON-LINE CONTROL SYSTEMS 

Digital feed back control for radial beam position, 15:17803 
(R;GB) 

Diode laser system for continuous measurements of combus- 
tion gases, 15:16509 (R;SE;lIn Swedish) 

ON-SITE POWER GENERATION 

Modular units for on-site power generation in remote locations, 

15:16489 (RA;IL) 
ONTARIO 

Ambient air quality in the vicinity of the Victoria Hospital energy- 
from-waste plant, annual report 1987, 15:17899 (R;CA) 

Oil and gas exploration, drilling and production summary, 1984, 
15:15942 (R:CA) 

Oil and gas exploration, drilling and production summary, 1985, 
15:15941 (R;CA) 

Process metallurgy research at Ontario Hydro, 15:16943 (RA;CA) 

Spatial characterization of acid rain stress in Canadian Shield 
Lakes. Final report, 15:18012 (R;US) 

The occurrence of cyprinids and other small fish species in rela- 
tion to pH in Ontario lakes, 15:18013 (R;CA) 

OPERATION (REACTOR) 
See REACTOR OPERATION 
OPTICAL EQUIPMENT 

Developments in on-line, electron-beam emittance measure- 
ments using optical transition radiation techniques, 15:17705 
(R;US) 

Evaluating a glass surface produced by ductile grinding, 
15:17152 (R;US) 

OPTICAL PROPERTIES 
See also COLOR 
REFLECTIVITY 
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Experimental study of toxic waste incineration, 15:17478 (R;US) 

Techniques for measurement of the optical properties of materi- 
als: Final report, 15:17817 (R;US) 

OPTICAL PUMPING 
Solar pumped lasers, 15:16310 (RA;IL) 
OPTICAL SYSTEMS 
Porous silica AR coating for use at 248 nm or 266 nm, 15:17718 
(J;US) 
OPTICALLY THIN PLASMA 
The nonlinear theory of thermal instability, 15:18948 (RA;IL) 
ORBITS 

Orbit calculations and lattice parameters for the BNL 
[Brookhaven National Laboratory] SXLS [Superconducting 
X-Ray Lithography Source]: Part 1: Orbits, tunes and chro- 
maticities, 15:17736 (R;US) 

ORE PROCESSING 

Environmental monitoring program design for uranium refining 
and conversion operations, 15:17929 (R;CA) 

High temperature solar energy research at the University of Min- 
nesota, past and future, 15:16313 (RA;IL) 

ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
DDT 
METHYLENE CHLORIDE 

Transport and environmental chemistry of selected C; and Cp 
chlorinated compounds and petroleum hydrocarbons in soils 
and ground water, 15:17976 (R;US) 

ORGANIC COMPOUNDS 

See also AMINES 

AROMATICS 
CARBOHYDRATES 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
LIPIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
TERPENES 

Anomalous pressure dependence of the superconducting transi- 
tion temperature of (ET)4Hge s9Bre, 15:17113 (J;NL) 

Compendium of methods for the determination of toxic organic 
compounds in ambient air, June 1988, 15:17903 (R;US) 

Infrared reflection spectroscopy: A quantitative probe of the 
structure and reactivity of organic monomolecular assemblies 
at the electrochemical interface, 15:17267 (BA;US) 

Mutagenic and carcinogenic organic substances found in drink- 
ing water. February 1975-December 1989 (Citations from the 
NTIS data base). Report for February 1975-December 1989, 
15:18022 (R;US) 

Powder Coatings Technology Update. Final report, 15:17902 
(R;US) 

Quantitative organic secondary ion 
15:17265 (BA;US) 

Quarterly technical report for October 1—-December 31, 1989: 
Volume 1, Fuels research, 15:16008 (R;US) 

Second supplement to Compendium of methods for the determi- 
nation of toxic organic compounds in ambient air, 15:17904 
(R;US) 

ORGANIC NITROGEN COMPOUNDS 

See also AMIDES 

AZAARENES 
MELANIN 

NITRO COMPOUNDS 
PORPHYRINS 

Calorimetric studies of americium(ill) complexation of amino 
carboxylates, 15:17466 (J;US) 

Electrocatalytic reduction of nitrate in sodium hydroxide solution 
in the presence of low-valent cobalt-cyclam species, 
15:16276 (J;US) 


mass spectrometry, 





Intramolecular charge-transfer transition in benzanilides and its 
dielectric medium modulation, 15:17420 (J;US) 

Nucleophilic activation of metal carbonyl clusters. Isolation and 
structure of the elusive chloride adduct Ru3(CO),,Ci-, 
15:17394 (J;US) 

Self-assembling trimolecular redox chains at Zeolite Y modified 
electrodes, 15:17367 (J;US) 


ORGANIC OXYGEN COMPOUNDS 
See also QUINONES 
Reactivity of ceric ammonium nitrate with sodium cyclopentadi- 
enide. X-ray crystal structure of Ce(NO3)3(DME)2, 15:17404 
(J;US) 
ORGANIC PHOSPHORUS COMPOUNDS 
See also PHOSPHONATES 
Metal-templated synthesis _ of macrocyclic 
phine)molybdenum complexes, 15:17408 (J;US) 
Nucleophilic activation of metal carbonyl clusters. Isolation and 
structure of the elusive chloride adduct Ru3(CO),,Ci-, 
15:17394 (J;US) 
Synthesis and chemistry of a dinuclear iridium bis-y-oxo com- 
plex: Observation of oxygen transfer and phosphorus-carbon 
bond cleavage, 15:17423 (J;US) 


ORGANIC SULFUR COMPOUNDS 
See also DISULFIDES 
POLYCYCLIC SULFUR HETEROCYCLES 
THIOCYANATES 
THIOLS 
THIONYL CHLORIDES 
THIOPHENE 
Infrared reflection spectroscopy: Probing structure-reactivity re- 
lationships at liquid-solid interfaces, 15:17363 (BA;US) 
Organized molecular assemblies: Novel approaches for manip- 
ulating the electrochemical interface, 15:17426 (BA;US) 
Replacement of sodium ions by cryptate (C222) complexes bar- 
ium ions in sodium dodecyl sulfate micelles studied by 
electron spin resonance and electron spin-echo modulation of 
5-doxylstearic acid and N,N,N’,N’-tetramethylbenzidine pho- 
toionization and by viscosity measurements, 15:17399 (J;US) 


ORGANIC WASTES 

See also AGRICULTURAL WASTES 

Conversion of organic wastes to ethanol, 15:16238 (RA;IL) 

Energy and byproducts from waste borne organic matter, 
15:16234 (RA;IL) 

ORGANOMETALLIC COMPOUNDS 

Amide coordination effects in organolithiums, 15:17409 (J;US) 

An organometal hydroxide route to [(Cs5Mes)Rh]4V6Oi9, 
15:17386 (J;US) 

Borohydride B-H activation and dimerization by a doubly 
bonded, early-transition-metal organodimetallic complex. 
Ditantalladiborane syntheses as models for dehydrodimeriza- 
tion of methane to ethene, 15:17415 (J;US) 

Ordered structures in GaAs;_,Sb, alloys grown by 
organometallic vapor phase epitaxy, 15:17106 (BA;US) 

Structure and reactivity of titanium/platinum and palladium het- 
erobinuclear compiexes with u-methylene ligands, 15:17385 
(J:US) 

Synthesis and chemistry of a dinuclear iridium bis-y:-oxo com- 
plex: Observation of oxygen transfer and phosphorus-carbon 
bond cleavage, 15:17423 (J;US) 


ORIENTATION (GRAIN) 
See GRAIN ORIENTATION 


ORNL 

An overview of the ORNL Waste Handling and Packaging Plant, 
15:16065 (R;US) 

Bibliography of publications of the Oak Ridge National Labora- 
tory Fossil Energy Program, October 1, 1974 through 
September 30, 1989, 15:16786 (R;US) 

ORYZA 
See RICE 
OSCILLATIONS 

Transient and sustained resonance in very slowly varying oscil- 
latory Hamiltonian systems with application to free-electron 
lasers, 15:18236 (R;US) 


(triphos- 


OXIDES 


OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLATOR STRENGTHS 
Trends of oscillator strengths in the lithium isoelectronic se- 
quence, 15:18244 (RA;IL) 
OSIRIS REACTOR 
Test report: Preliminary tests for the High Flux Reactor: Experi- 
mental determination of flow redistribution conditions at 
pressures between 4 and 5 kg/cm? abs in a rectangular chan- 
nel 2 mm thick and 60 cm long, 15:16643 (TG;US) 
OSMIUM 172 
Nuclear collectivity and complex alignment mechanisms in light 
tungsten and osmium nuclei, 15:18563 (R;US) 
OSMIUM 190 
Nuclear dynamics in the shape-transitional nuclei: A study of 
190.1825 and 4-196 Pt by neutron scattering, 15:18285 (D;US) 
OSMIUM 192 
Nuclear dynamics in the shape-transitional nuclei: A study of 
190.1925 and 194-196 Pt by neutron scattering, 15:18285 (D;US) 
OSMOSIS 
Membrane processes in the rationalization of agro-food and 
leather industry; energetic and ecological aspects, 15:16938 
(RA;IL) 
OSMOTIC POWER PLANTS 
See SALINITY GRADIENT POWER PLANTS 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OUTGASSING 
See DEGASSING 
OUTPUT 
See PRODUCTION 
OXIDANTS 
See OXIDIZERS 
OXIDES 
See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
BORON OXIDES 
CALCIUM OXIDES 
CHROMIUM OXIDES 
COBALT OXIDES 
COPPER OXIDES 
ERBIUM OXIDES 
EUROPIUM OXIDES 
GADOLINIUM OXIDES 
HAFNIUM OXIDES 
IRIDIUM OXIDES 
LANTHANUM OXIDES 
LEAD OXIDES 
NEPTUNIUM OXIDES 
NICKEL OXIDES 
NIOBIUM OXIDES 
NITROGEN OXIDES 
PLUTONIUM OXIDES 
POTASSIUM OXIDES 
RUTHENIUM OXIDES 
SCANDIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TANTALUM OXIDES 
THALLIUM OXIDES 
THORIUM OXIDES 
TITANIUM OXIDES 
TRITIUM OXIDES 
URANIUM OXIDES 
VANADIUM OXIDES 
XENON OXIDES 
YTTRIUM OXIDES 
ZIRCONIUM OXIDES 
A kinetics study of the atmospheric pressure CVD reaction of 
silane and nitrous oxide, 15:17121 (J;US) 
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OXIDIZERS 


OXIDIZERS 

Acceleration-induced burning-rate augmentation sensitivity to 
formulation variations of metallized solid propellants, 
15:17842 (J;IL) 

OXIDIZING AGENTS 

See OXIDIZERS 

OXOPROPANE 
See ACETONE 
OXYGEN 

Activation methods for determination of light element impurities 
in pure materials using accelerated ion beams, 15:17226 
(RA;SU;In Russian) 

Application of helium 3 ions to oxygen and carbon determination 
in epitaxial silicon films, 15:17228 (RA;SU;In Russian) 

Electronic transport in 8 mole percent Y2O3-ZrO2, 15:17120 
(J;US) 

Enhanced catalysts for hydrodenitrogenation of coal liquids, 
15:15861 (J;US) 

Photosynthetic oxygen evolution: Changes in magnetism of the 
water-oxidizing enzyme, 15:16349 (J;US) 

Precision analysis of oxygen, 15:17195 (RA;DD;in German) 

Thermochemical kinetic analysis of tunneling and the incorpora- 
tion of tunneling contributions in thermochemical kinetics, 
15:17384 (J;US) 

OXYGEN 16 REACTIONS 

Fission as a tool to measure the angular momentum associated 
with fusion and incomplete fusion, 15:18557 (RA;DE) 

Fission fragment spins and spectroscopy, 15:18571 (RA;DE) 

Fission-spallation competition in the decay of 1®'Re* compound 
nuclei, 15:18566 (RA;DE) 

Heavy ion fission - an inherently non-equilibrium process?, 
15:18650 (RA;DE) 

Identification of mechanisms in heavy ion reactions by measure- 
ment of angular correlations, 15:18550 (R;BR;In Portuguese) 

Observation of bremsstrahlung in fission process, 15:18602 
(RA;DE) 

Study on symmetric products in heavy-ion reaction of light mass 
system, 15:18553 (RA;DE) 

OXYGEN 16 TARGET 

Nuclear interactions of high energy heavy ions and applications 
in astrophysics: Technical progress report, 1 April 1989-31 
March 1990, 15:18545 (R;US) 

OXYGEN 18 

13¢ and '§O variations in carbonates of plutonic and contact 
rocks of the Delitzsch plutonite complex, 15:17190 (RA;DD;In 
German) 

Fossil hydrothermal systems in granites of the southern Black 
Forest, 15:17184 (RA;DD;in German) 

Isotopic and geochemical investigations of processes of the com- 
mon formation of gas hydrates and authigenic carbonates in 
sediments of the Sea of Okhotsk, 15:17939 (RA;DD;in Russian) 

isotopic investigation of barite concretions from the Yasov native 
sulphur deposit, 15:17938 (RA;DD) 

Microscopic study of enhanced E71 transitions in 1°O, 15:17274 
(D;US) 

Oxidative cleavage of a phenolic diaryipropane lignin model 
dimer by manganese peroxidase from Phanerochaete 
chrysosporium, 15:18046 (J;US) 

Results of isotopic investigations of thermal waters from the 
Baikal rift zone, 15:17944 (RA;DD;In German) 

The fractionation of oxygen and sulfur isotopes during different 
intensity of bacterial reduction, 15:17288 (RA;DD) 

OXYGEN 18 REACTIONS 
18 + 180 reactions, 15:17365 (D;US) 
OXYGEN COMPOUNDS 
See also CARBONATES 
CUPRATES 
DICHROMATES 
FERRITES 
HYDROXIDES 
MOLYBDATES 
NITRATES 
OXIDES 
PEROXIDES 
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PHOSPHATES 
SILICATES 
SULFATES 
TITANATES 
WATER 
ZIRCONATES 
Highly condensed titanoxanes: Synthesis of closo-(Cp*Ti)4O¢ 
and its transformation to bicyclo-(Cp*Ti)4O5Clo with TiCl, as 
an oxide acceptor reagent, 15:17395 (J;US) 
Synthesis of tris(triphenylsiloxy)yttrium and derivatives: Crystal 
structure of [Y(OSiPh3)3(THF3)]-THF, 15:17410 (J;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN ISOTOPES 
See also OXYGEN 18 
Comments on the interpretation of isotope ratios in minerals and 
rocks, 15:17186 (RA;DD;In German) 
Elastic scattering of '*C+1*C, 14C+1°O, and '4C+18O, 15:18279 
(D;US) 
Ground-state photoneutron reactions in (14)C and (18)O, 
15:18268 (D;CA) 
Hypernucleus formation in high-energy nuclear collisions, 
15:18681 (RA;SU) 
OXYMETHYLENE 
See FORMALDEHYDE 
OXYTOCIN 
Metal complexes of oxytocin and oxylocin and oxylocin deriva- 
tives, 15:18066 (RA;IL) 
OZONE 
Energy and future climate forcing, 15:17916 (J;US) 
Hydrocarbons and formation of ozone: Background investiga- 
tion for development of action strategies, 15:17884 (R;SE;In 
Swedish) 
Oil, fatty acid, and protein content of seeds harvested from soy- 
beans exposed to O3 and/or SO2, 15:18128 (J;US) 
Status of subregional and mesoscale models: Volume 1, Air 
quality models: Final report, 15:17879 (R;US) 
1,3,5-TRIAMINO-2,4,6-TRINITROBENZENE 
See TATB 


p 


P INVARIANCE 

Space parity violation in nuclear fission, 15:18585 (RA;DE) 
PACIFIC NORTHWEST REGION 

See FEDERAL REGION X 
PACKAGING 

A radiological approach to increasing the radiation level stan- 
dard of a package, 15:17610 (RA;US) 

A regulatory approach to the safe transport of plutonium by air, 
15:17580 (RA;US) 

ANDRA and the transport of radioactive wastes toward the dis- 
posal sites, 15:17503 (RA;US) 

Benchmarking of the computer code and the thirty foot side drop 
analysis for the Shippingport (RPV/NST package), 15:17542 
(RA;US) 

industry-wide effects of new transportation regulations on the 
shipment of LSA material from nuclear facilities, 15:17642 
(RA;US) 

Nonreturnable packaging: The environmental debate. January 
1982-August 1989 (Citations from Packaging Science and 
Technology Abstracts data base). Report for January 1982- 
August 1989, 15:18094 (R;US) 

Packaging materials biodegradation. January 1973-October 
1989 (Citations from the Rubber and Plastics Research Asso- 
ciation data base). Report for January 1973-October 1989, 
15:16240 (R;US) 

Plastic packaging: Migration of plastics into foods. March 1972- 
November 1989 (Citations from the Food Science and 
Technology Abstracts data base). Report for March 1972- 
November 1989, 15:18093 (R;US) 





Plutonium transport by air - The role of enhanced severity pack- 
age tests in regulation, 15:17578 (RA;US) 

Program to develop a large transport container for transporta- 
tion of large pieces of contaminated equipment and medium 
level waste, 15:17488 (RA;US) 

Steel wood concept of a plutonium air transport packaging, 
15:17575 (RA;US) 

The status of ductile cast iron shipping and storage containers 
in the Federal Republic of Germany, 15:17511 (RA;US) 

PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAIR SPECTROMETERS 

Precision pair spectrometr for the study of the (n,gamma) reac- 

tion at BNL, 15:17786 (RA;CS;In Czech) 
PALLADIUM 

A PHREEQE database for Pd, Ni and Se, 15:17361 (R;CH) 

Calculation of hydrogen concentration profile in nickel and palla- 
dium at proton irradiation in the conditions of temperature 
gradient, 15:18855 (RA;SU;in Russian) 

Interfacial reactions between metal and gallium arsenide, 
15:17065 (J;US) 

Preliminary experimental study on cold fusion using deuterium 
gas and deuterium plasma in the presence of palladium, 
15:19084 (J;US) 

Synthesis and properties of a novel catalyst for the combustion of 
methane. Annual report, July 1988-July 1989, 15:16025 (R;US) 

PALLADIUM CHLORIDES 

Structure and reactivity of titanium/platinum and palladium het- 
erobinuclear complexes with y-methylene ligands, 15:17385 
(J;US) 

PANCREAS 

Identification of a characteristic P-31 NMR signal of acute ex- 
perimental pancreatitis with the aid of 'H-°'P correlated 2D 
measurements of intact pancreas, 15:18071 (RA;IL) 

PAPER 

The applicability of industrial by-products to energy production, 

15:16257 (R;Fl;in Finnish) 
PAPER INDUSTRY 

A comprehensive program to develop correlations for the physi- 
cal properties and composition of black liquors from a data 
base of experimental and mill kraft black liquors: Progress re- 
port No. 4, 15:16901 (R;US) 

Reducing the heat losses in paper machine wire section, 
15:16951 (R;Fl;in Finnish) 

The automatic energy control system of tissue machine, 
15:16949 (R;Fl;in Finnish) 

PARABANIC ACID 

See ORGANIC OXYGEN COMPOUNDS 
PARABOLIC DISH COLLECTORS 

High temperature solar thermal power, 15:16374 (RA;IL) 
PARABOLIC DISH REFLECTORS 

Development of concentrating collectors for solar thermal sys- 
tems, 15:16415 (BA;US) 

Pool boiler reflux solar receiver for Stirling dish-electric systems, 
15:16417 (BA;US) 

Solar power plants with a membrane concave mirror 50 kW, 
15:16413 (RA;IL) 

PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS 

High temperature solar thermal power, 15:16374 (RA;IL) 

Luz solar technology development, 15:16382 (RA;IL) 

Luztechnology: status and future development, 15:16373 (RA;IL) 

PARADISE STEAM PLANT 
Development of dredged ash disposal area, Paradise fossil 
plant: Final environmental assessment, 15:16510 (R;US) 
PARAFFINS 
See ALKANES 
PARAGENES 
See PLASMIDS 
PARALLEL PROCESSING 

Accuracy of some domain-by-domain algorithms for parallel pro- 

cessing of transient structural dynamics, 15:19106 (R;US) 


PARTICLE TRACKS 


Derivation of efficient parallel programs: An example from ge- 
netic sequence analysis, 15:19122 (R;US) 

Evolution of an operating system for large-scale shared-memory 
multiprocessors. Technical report, 15:19109 (R;US) 

Family of concurrent-logic programming languages. Working 
material, 15:19111 (R;IL) 

MASC: Multiprocessor Architecture for Symbolic Processing. Fi- 
nal report, March 1986-September 1988, 15:19102 (R;US) 

Overview of Lynx. Technical report, 15:19108 (R;US) 

PISCES-MC: A multiwindow, multimethod 2-D device simulator, 
15:19104 (R;US) 

Paralation views: Abstractions for efficient scientific computing 
on the connection machine. Technical report, 15:19110 (R;US) 

Parallel computing and statistics, 15:19103 (R;US) 

Parallelism in the discrete-event simulation algorithm. Research 
report, 15:17694 (R;US) 

Performance of a benchmark parallel implementation of the Van 
Slyke and Wets algorithm for two-stage stochastic programs 
on the Sequent/Balance, 15:19128 (R;US) 

Programmer's guide to Moviola: An interactive execution history 
browser. Technical report, 15:19107 (R;US) 

Topics in numerical optimization. Final report, 15 June 1986-14 
June 1989, 15:19105 (R;US) 

PARAMAGNETIC RESONANCE (ELECTRON) 

See ELECTRON SPIN RESONANCE 

PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARITY 
Tests for parity and charge conjugation-parity symmetries of 
particles by sequential decay modes, 15:18536 (D;US) 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTIAL DIFFERENTIAL EQUATIONS 
See also BOLTZMANN-VLASOV EQUATION 
On the equation - Deltau+c=Ke", 15:18896 (R;XA) 
PARTICLE BEAM FUSION ACCELERATOR 

Angular dependence of the thick target yields of the D(’Li,n)®Be 

and ’Li(p,y)®Be reactions, 15:18999 (BA;US) 
PARTICLE BEAMS 

See also SECONDARY BEAMS 

Digital feed back control for radial beam position, 15:17803 
(R;GB) 

PARTICLE INTERACTIONS 

See also HADRON-HADRON INTERACTIONS 

Experimental study of intrinsic stochasticity in magnetized 
plasma, 15:18971 (R;CH;In French) 

Strong field-particle interactions: 
15:18969 (R:CH) 

PARTICLE MODELS 
See also JET MODEL 
SIGMA MODEL 
UNIFIED GAUGE MODELS 

In search of slow-moving ionizing massive particles, 15:18457 
(D;US) 

PARTICLE PRODUCTION 

See also PHOTOPRODUCTION 

Comparison of Chip distributions of quarks and gluon jets pro- 
duced in e*e~ annihilation, 15:18358 (R;IL) 

PARTICLE RESUSPENSION 

Particle resuspension from a multi-layer deposit by turbulent 

flow, 15:17666 (R;CH) 
PARTICLE SIZE 

Limiting factors and microbial organometallic transformations in 
anaerobic subsurface environments: Final report, 1 March 
1987-30 September 1989, 15:17926 (R;US) 

The standard deviation method: data analysis by classical 
means and by neural networks, 15:19101 (R;CH) 

PARTICLE STRUCTURE 

The Alexander-Zweig (OZI) rule revisited: Are there strange 

quarks in nucleons and pions, 15:18437 (R;IL) 
PARTICLE TRACKS 

Fractal basin boundaries with unique dimension, 15:18265 

(BA;US) 


experimental aspects, 
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PARTICLE-HOLE MODEL 


PARTICLE-HOLE MODEL 
Diabatic hindrance of heavy-ion fusion, 15:18645 (RA;DE) 
PARTICLES 
See also DROPLETS 
INTERSTELLAR GRAINS 
NEUTRAL PARTICLES 
PARTICULATES 

On the power dependence of rapidity bin factorial moments, 
15:18884 (R;US) 

Thermally induced structural changes in coal combustion: Quar- 
terly progress report, October 1, 1989-December 31, 1989, 
15:15917 (R;US) 

PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTICULATES 

See also TOTAL SUSPENDED PARTICULATES 

Characterization of chemicals on engine-exhaust particles. Final 
report, September 1986-December 1987, 15:16980 (R;US) 

Design and calibration of an in-stack, low-pressure impactor. Fi- 
nal report, January 1985-October 1987, 15:16973 (R;US) 

PARTON MODEL 

Calculation of the QCD radiative corrections to helicity asymme- 
tries in one-particle inclusive hadron processes, 15:18465 
(D;US) 

PARTONS 

QCD parton recombination and applications to nuclear structure 

functions, 15:18696 (J;US) 
PASCO BASIN 

Economic geology of the Pasco Basin, Washington and vicinity, 
15:16126 (R;US) 

PASSIVE SOLAR COOLING SYSTEMS 

See also BEAD WALLS 

Passive heating and cooling: a challenge for design of buildings 
in developing countries, 15:16401 (RA;IL) 

The rotating prism wall: mathematical model, its validation, and 
optimization predictions, 15:16397 (RA;IL) 

PASSIVE SOLAR HEATING SYSTEMS 

See also BEAD WALLS 

TROMBE WALLS 

Managing energy in solar dwellings with high inertia concrete 
slab and pebble bed storage, 15:16855 (RA;IL) 

Passive solar system for heating greenhouses, 15:16921 (RA;IL) 

The rotating prism wall: mathematical model, its validation, and 
optimization predictions, 15:16397 (RA;IL) 

PATHOLOGY 

Relative biological effectiveness (RBE) of fission neutrons and 
gamma rays at occupational exposure levels: Volume 3, 
Studies on the gross and microscopic pathology observed at 
death of mice exposed to 60 equal once-weekly doses of fis- 
sion neutrons and gamma rays, 15:18115 (R;US) 

PBFA 

See PARTICLE BEAM FUSION ACCELERATOR 
PBX DEVICES 

The PBX-M machine control system, 15:19066 (BA;US) 
PCB 

See CHLORINATED AROMATIC HYDROCARBONS 
PEAT 

Development and design of a peat fuel drying system: Final re- 
port, 15:15831 (R;CA) 

Development of synthesis gas technology for peat - peat ammo- 
nia of Oulu, 15:15853 (R;Fl;in Finnish) 

Investigations on peat energy for process heat and manganese 
production: Final report, 15:15920 (R;CA) 

Polyaromatic hydrocarbons and heavy metals in coal and peat 
combustion, 15:17950 (R;Fl;in Finnish) 

The production of electricity from peat by integrated gasification- 
combined cycle conversion, 15:16496 (BA;US) 

PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 

See also THTR-300 REACTOR 

The pebble bed high-temperature reactor: An innovation to the 
energy market, 15:16610 (RA;IL) 
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Thermal-hydraulic analysis of a packed-bed-reactor fuel ele- 
ment. Master's thesis, 15:16560 (R;US) 
PELLETS (BREEDING) 
See BREEDING PELLETS 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRATORS 
A review of the environmental behavior of uranium derived from 
depleted uranium alloy penetrators, 15:16179 (R;US) 
PENROSE TWISTOR THEORY 
See TWISTOR THEORY 
PENTANE 

Hydrogenolysis of ethane, propane, n-butane, and neopentane 
on the (111) and (110)-(1x2) surfaces of iridium, 15:15972 
(J;US) 

PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
B decays studies with the TPC at PEP, 15:18362 (BA;US) 
PEPTIDES 

See also POLYPEPTIDES 

Laser ion beam photodissociation studies of model amino acids 
and peptides, 15:17443 (J;US) 

Selective and non-selective T, measurements of binding con- 
stants of acetylcholin and its antagonists to synthetic and 
genetically engineered peptides of the acetylcholin receptor, 
15:18068 (RA;IL) 

PERIDOTITES 

deltaD, ‘°C and delta'®O in ultramafic peridotites and ultramafic 
cumulates from Sleza ophiolite complex, SW Poland, 
15:17934 (RA;DD) 

PERIOSTEUM 
See BONE TISSUES 
PERMANENT MAGNETS 

Calculation of magnetic error fields in hybrid insertion devices, 

15:17748 (R;US) 
PEROXIDASES 

Oxidative cleavage of a phenolic diarylpropane lignin model 
dimer by manganese peroxidase from Phanerochaete 
chrysosporium, 15:18046 (J;US) 

PEROXIDES 
O-17 NMR spectroscopy of organic and inorganic peroxide 
species, 15:18247 (RA;IL) 
PERSONNEL 
See also MILITARY PERSONNEL 
REACTOR OPERATORS 

Mortality among long-term Chalk River employees, 15:16650 
(R;CA) 

Performance enhancement program: Managers guide to mar- 
ginal performance interventions, 15:19100 (R;US) 

Radiation biology at CRNL, 15:18097 (RA;CA) 

PERSONNEL DOSIMETRY 
Personnel neutron dosimetry using electrochemically etched 
CR-39 foils: Revision 1, 15:18720 (R;US) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MANAGEMENT 

Compliance assessment of the Nevada Test Site, 15:16175 

(R;US) 
PEST CONTROL 

Pesticide application in greenhouses - without operator, 

15:16917 (RA;IL) 
PESTICIDES 
Pesticide application in greenhouses - without operator, 
15:16917 (RA;IL) 
PETROCHEMICAL FEEDSTOCKS 
See CHEMICAL FEEDSTOCKS 
PETROCHEMICAL PLANTS 

Investigation of brain and lymphopoietic cancer at a Union Car- 

bide plant in Seadrift, Texas, 15:15997 (R;US) 
PETROLEUM 
See also PETROLEUM FRACTIONS 





Catalytic Cracking 

Reaction of heavy oils with steam over alumina supported nickel 
caralyst. 1. Development of high-performance catalyst: Re- 
port 4.2.17, 15:15962 (RA;CA) 

Chemical Analysis 

Analysis of heavy oils: Method development and application to 
Cerro Negro heavy petroleum: Final report, 15:16006 (R;US) 

Analysis of heavy oils: Method development and application to 
Cerro Negro heavy petroleum: Final report: Volume 2, 
15:16007 (R;US) 

Quarterly technical report for October 1-December 31, 1989: 
Volume 1, Fuels research, 15:16008 (R;US) 

Chemical Reaction Kinetics 

Gas  chromatography/mass spectrometry analysis of 
n-alkylbenzothiophenes identified in Arabian heavy as- 
phaltenes, pyrolysis oil, 15:16040 (BA;US) 

Coprocessing 

Coal liquefaction co-processing: Final report, 15:15842 (R;US) 

Interactive chemistry of coal-petroleum processing: Quarterly 
report, September 16, 1989—-December 15, 1989, 15:15845 
(R;US) 

Decomposition 

Characterization of high-boiling sludge waxes from underground 

crude oil storage reservoirs, 15:16010 (J;US) 
Domestic Supplies 

Description of the global petroleum supply and demand outlook 
of the 1988 GRI (Gas Research Institute) baseline projection 
of US energy supply and demand, 15:15981 (R;US) 

Hydrogenation 

Chemistry of hydrotreating heavy crudes: ||. Detailed analysis of 
polar compounds in Wilmington 650-1000°F distillate and hy- 
drotreated products, 15:15971 (J;US) 

isotope Ratio 

Isotopic composition of carbon, sulphur, and nitrogen of heavy 

oils from the USSR, 15:17189 (RA;DD) 
Mass Spectroscopy 
Tandem mass spectrometry for the determination of trace ster- 
anes in crude and shale oils, 15:16009 (BA;US) 
Offshore Operations 
Eastcoast offshore oil and gas development, 15:15939 (R;CA) 
Eastcoast offshore oil and gas development, 15:15938 (R;CA) 
Phase Studies 

Design and optimization of phosphate-containing alkaline flood- 

ing formulations, 15:15947 (R;US) 
Pyrolysis 

A sulphur isotope investigation of H2S released by pyrolysis of 

oils from the USSR, 15:16005 (RA;DD) 
Quantitative Chemical Analysis 

Sulfur K-edge X-ray absorption spectroscopy of petroleum as- 

phaltenes and model compounds, 15:16014 (J;US) 
Reserves 

Future petroleum resources in the Arab countries: 

4.2.13, 15:16785 (RA;CA) 
Resources 
Coal price determination on the international market, 15:15926 
(RA; IL) 
Statistical Data 
Petroleum supply monthly, November 1989, 15:15978 (R;US) 
Storage 

Characterization of high-boiling sludge waxes from underground 

crude oil storage reservoirs, 15:16010 (J;US) 
Viscosity 
Processing of high resolution mass spectral data by use of 
Kendrick masses in a rectangular array, 15:15968 (BA;US) 
PETROLEUM COKE 
See PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 

International cooperation: a key factor in Israel's strategic en- 
ergy policy, 15:16768 (RA;IL) 

Population genetic structure of Arctic char (Salvenlinus alpinus) 
from rivers of the North Slope of Alaska. Final report, 
15:15989 (R;US) 

PETROLEUM DISTILLATES 

See also NAPHTHA 


Report 


PHASE CHANGE MATERIALS 


Distribution of metals in acid-base-neutral fractions of Cerro Ne- 
gro 550-700°C distillate and 700°C+ residue, 15:16011 (J;US) 
Processing of high resolution mass spectral data by use of 
Kendrick masses in a rectangular array, 15:15968 (BA;US) 
PETROLEUM FRACTIONS 
See also GAS OILS 
PETROLEUM DISTILLATES 
PETROLEUM RESIDUES 

Chemistry of hydrotreating heavy crudes: |. Compositional 
changes in Wilmington 650-1000°F fraction with severity of 
hydrotreating, 15:15970 (J;US) 

PETROLEUM INDUSTRY 

A report on state expenditures of oil overcharges, 15:16719 
(R;US) 

Energy for tomorrow. Division 4: Energy and technology: Ses- 
sion 4.2a: Coal and combined cycle [and] session 4.2b: Oil 
and natural gas, 15:16783 (R;CA) 

Status report No. 5: State uses of Exxon and Stripper Well oil 
overcharge funds, 15:15977 (R;US) 

PETROLEUM PRODUCTS 
See also DIESEL FUELS 
GAS OILS 
GASOLINE 
LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 

Automation and optimization of the design parameters in tactical 
military pipeline systems. Master's thesis, 15:16001 (R;US) 

Guidance manual for LUST (Leaking Underground Storage 
Tank) cleanups in Illinois, September 1989. Interim report, 
15:16004 (R;US) 

Monthly energy review, October 1989, 15:15923 (R;US) 

Petroleum supply monthly, November 1989, 15:15978 (R;US) 

Research and policy initiatives to improve energy-use efficiency 
in the Northeast, 15:16763 (R;US) 

UNITI annual report 1988, 15:15980 (R;DE;in German) 

Unregulated potential sources of groundwater contamination in- 
volving the transport and storage of liquid fuels: Technical 
and policy issues, 15:16002 (R;US) 

PETROLEUM REFINERIES 

Emissions from energy sources in populated areas in Israel: al- 
ternative ways to combat them, 15:15988 (RA;IL) 

Environmental measures and oil refineries, 15:15987 (RA;IL) 

Processing of high resolution mass spectral data by use of 
Kendrick masses in a rectangular array, 15:15968 (BA;US) 

PETROLEUM RESIDUES 

Can the D2007-80 with asphaltene precipitation (SARA) separa- 
tion, size exclusion chromatography with element specific 
detection, and hydrogen distribution by NMR help at all in pre- 
dicting residuum processability?, 15:15969 (J;US) 

Characterization of high-boiling sludge waxes from underground 
crude oil storage reservoirs, 15:16010 (J;US) 

Distribution of metals in acid-base-neutral fractions of Cerro Ne- 
gro 550-700°C distillate and 700°C+ residue, 15:16011 (J;US) 

Recent technology advances in the CANMET [Canada Center 
for Mineral and Energy Technology] hydrocracking process: 
Report 4.2.6, 15:15963 (RA;CA) 

X-231B oil biodegradation pilot: 
15:17971 (R;US) 

PETTEN HIGH FLUX REACTOR 

See HFR REACTOR 

PH VALUE 

Low-level liquid waste decontamination by ion exchange, 

15:16064 (R;US) 
PHANTOMS 
Mathematical development of a 10 years old child phantom for 
use in internal dosimetry, 15:18718 (R;BR;In Portuguese) 
PHARMACEUTICALS 
See DRUGS 
PHASE CHANGE MATERIALS 

Intensive heating of roses in greenhouses heated by two-phase 
salt systems, 15:16891 (RA;IL;In Hebrew) 

Performance and model of two types of greenhouses with solar 
energy storage, 15:16925 (RA;IL) 


Closure Options Study, 
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PHASEOLUS 


PHASEOLUS 
Activity ratios of ribulose-1,5-bisphosphate carboxylase accu- 
rately reflect carbamylation ratios, 15:18085 (J;US) 
PHENANTHROLINES 
Spectroscopic studies of metal chelates in supercritical fluids, 
15:17401 (J;US) 
PHENOL 
Reactions of low-rank coals with phenol, 15:15885 (J;US) 
Second-order combination reactions of phenoxyl radicals, 
15:17453 (J;US) 
PHENOLS 
See also PHENOL 
Environmental persistence and migration of pentachlorophenol, 
wood preservation: Part 1: Literature review, 15:16698 (R;CA) 
Oxidation and reaction of trolox c, a tocopherol analogue, in 
aqueous solution. A pulse-radiolysis study, 15:17414 (J;US) 
PHENOXY RADICALS 
Second-order combination reactions of phenoxyl radicals, 
15:17453 (J:US) 
PHENYLAMINE 
See ANILINE 
PHENYLETHYLENE 
See STYRENE 
PHI4-FIELD THEORY 
Travelling wave solutions to the perturbed Pi* equation, 
15:18482 (R;BR) 
PHILIPPINES 
Energy management and program. The Philippine setting, 
15:16772 (RA;IL) 
PHOSPHATES 
See aiso SODIUM PHOSPHATES 
Annual elemental input/output estimates for two forested water- 
sheds in eastern Tennessee, 15:17919 (J;US) 
Phosphorus-31 NMR [nuclear magnetic resonance] analysis of 
gold plating baths, 15:17045 (R;US) 
PHOSPHONATES 
Phosphorus-31 NMR [nuclear magnetic resonance] analysis of 
gold plating baths, 15:17045 (R;US) 
PHOSPHORIC ACID 
Role of novel electrolytes in electroreduction of Oo, 15:17440 
(BA;US) 
PHOSPHORS 
Solid-state fluorescence above 100°C: Application to high- 
temperature laser thermometry, 15:17146 (R;US) 
PHOSPHORUS 
The effect of CaCOz on the uptake of phosphorus by two desert 
shrub species, Larrea tridentata (DC.) Cov. and Parthenium 
incanum H.B.K., 15:17980 (J;US) 
PHOSPHORUS 29 
The study of proton transfer reactions and their application to 
nuclear level counting via the reactions *°Na, @°Si, 92S(d,n), 
15:18410 (D;US) 
PHOSPHORUS 30 
Protron resonance spectroscopy: Progress report, February 1, 
1989—January 31, 1990, 15:18549 (R;US) 
PHOTOANODES 
Interfacial chemistry at semiconductor photoelectrodes: The 
chemistry and electrochemical behavior of transition-metal ion 
treated eta-GaAs, 15:17434 (BA;US) 
Theory of voltammetry at semiconductor photoelectrodes, 
15:16322 (BA;US) 
PHOTOCATHODES 
Theory of voltammetry at semiconductor photoelectrodes, 
15:16322 (BA;US) 
PHOTOCONDUCTORS 
High performance, picosecond radiation detectors grown by 
molecular beam epitaxy for millimeter-wave diagnostic sys- 
tems, 15:17810 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRIC EMISSION 
Electron beam and high-speed optical diagnostics for the Los 
Alamos HIBAF [High Brightness Accelerator FEL] Facility, 
15:17747 (R;US) 
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PHOTOELECTROCHEMICAL CELLS 

Photoelectrochemical cells: up to 200% more energy via optical 
boosting, 15:16306 (RA;IL) 

Photoelectrochemical conversion of solar energy and its stor- 
age, 15:16312 (RA;IL) 

Photoelectrochemistry with single quantum wells, 15:16321 
(BA;US) 

Proceedings of the second Sede Boger symposium on solar 
electricity production, 15:16303 (R;IL) 

PHOTOFISSION 

Evidence for different fission fragment mass asymmetries for 
specific nuclear excitations studied in (e,e’f) and (gamma,f) 
reactions, 15:18583 (RA;DE) 

Excitation energy dependence of mass and kinetic energy distri- 
butions for 25*Th(gamma,f), 15:18584 (RA;DE) 

Photonuclear cross sections of U-233 using neutron capture 
gamma rays, near threshold, 15:18582 (RA;DE) 

PHOTOIONIZATION 

A photocapture test of DX-center models, 15:18259 (R;US) 
PHOTOMAGNETIC EFFECT 

See VISIBLE RADIATION 
PHOTOMAGNETOELECTRIC EFFECT 

See MAGNETIC FIELDS 
PHOTOMULTIPLIERS 

4°K in the face plate glass of photomultiplier tube, 15:17797 
(RA;JP) 

PHOTON BEAMS 

Optical-phase conjugation: Mirrors. jJnuary 1979-October 1989 
(Citations from the INSPEC: Information Services for the 
Physics and Engineering Communities data base). Report for 
January 1979-October 1989, 15:17706 (R;US) 

PHOTON COLLISIONS 

Stable, heavy, neutral particles in the sun and in toponium de- 

cay, 15:18215 (D;US) 
PHOTONS 

Search for single-photon production in e*e~ annihilation at 29 

GeV center-of-mass energy, 15:18311 (D;US) 
PHOTONUCLEAR REACTIONS 

See also PHOTOFISSION 

Barium and xenon isotope yields in photopion reactions in 
cesium-133, 15:18559 (R;JP) 

Phenomenological analysis of meson-exchange current mani- 
festations in deuteron electrodisintegration near the threshold, 
15:18677 (RA;SU;in Russian) 

Photonuclear cross sections of U-233 using neutron capture 
gamma rays, near threshold, 15:18582 (RA;DE) 

Photopion production on nucleons from threshold through the 
delta resonance region, 15:18462 (D;US) 

PHOTOPERIOD 

Influence of photoperiod on growth for three desert CAM 

species, 15:17978 (J;US) 
PHOTOPRODUCTION 

Charm results from photoproduction experiment E-691, 

15:18344 (RA;US) 
PHOTOSENSITIVITY 

A 3-stage gated UV-photon gaseous detector with optical imag- 

ing, 15:17811 (R;IL) 
PHOTOSYNTHESIS 

The efficiency of biosolar energy conversion by aquatic photo- 

synthetic organisms, 15:16317 (RA;IL) 
PHOTOSYNTHETIC BACTERIA 

Carbon allocation in wild-type and Gic* Rhodobacter sphaeroides 

under photoheterotrophic conditions, 15:16202 (J;US) 
PHOTOSYNTHETIC MEMBRANES 

Analysis of cyanobacterial photosystem 2 genes by cloning and 

mutagenesis: Progress report, 15:16308 (R;US) 
PHOTOSYNTHETIC REACTION CENTERS 

Determination of the primary charge separation rate in isolated 
photosystem II reaction centers with 500-fs time resolution, 
15:16347 (J;US) 

PHOTOVOLTAIC CELLS 

See also SOLAR CELLS 

Photovoltaics research at the Israel Electric Corporation, 
15:16304 (RA;IL;in English and Hebrew) 





Solar photovoltaic power stations, 15:16359 (RA;IL) 


PHOTOVOLTAIC CONVERSION 
Critical review of photovoltaic research and development, 
15:16302 (R:CA) 
Fluctuations in performance of photovoltaic systems, 15:16295 
(RA; IL) 
Proceedings of the second Sede Boger symposium on solar 
electricity production, 15:16303 (R;IL) 
Status and assessment of photovoltaic technologies, 15:16346 
(J;GB) 
United States Photovoltaic Program, 15:16309 (RA;IL) 
PHOTOVOLTAIC POWER PLANTS 
Computerized data acquisition and control system: design and 
selection procedure, 15:16410 (RA;IL) 
Development of a solar power supply for remote aquaculture 
operation, 15:16319 (R;CA) 
Electrical fault protection for a large photovoltaic power plant in- 
verter, 15:16367 (BA;US) 
Feasibility and cost competitiveness of PV/diesel generator hybrid 
power systems for Arctic sites: Final report, 15:16801 (R;CA) 
Generalized capacity factors for grid-intertie solar photovoltaic 
systems, 15:16356 (RA;IL) 
Low temperature (T < 100 degrees C) solar thermal electricity, 
15:16375 (RA;IL) 
PV hybrid residential power generating system: Final report, 
15:16353 (R;CA) 
Photovoltaic systems: the matching of system components, 
15:16355 (RA; IL) 
Solar photovoltaic power stations, 15:16359 (RA;IL) 
Status and assessment of photovoltaic technologies, 15:16346 
(J;GB) 
Summary of field performance of 8 photovoltaic plants in 1982- 
1984, 15:16357 (RA; IL) 
The mirror-assisted photovoltaic system at Sede Boger, 
15:16354 (RA;IL) 
PHOTOVOLTAIC POWER SUPPLIES 
Development of a hybrid photovoltaic-liquid fueled thermoelectric 
generator for Arctic locations: Final report, 15:16358 (R;CA) 
Development of a prototype controller for a PV [photovoltaic] 
spowered lighting device, 15:16361 (R;CA) 
Development of a utility-interactive inverter for a photovoltaic 
system, 15:16362 (R;CA) 
Draft standard for photovoltaic storage batteries: Final report, 
15:16711 (R:CA) 
Experience at the Klil photovoltaic village in Galilee, 15:16360 
(RA;IL) 
Expert systems design of stand-alone PV systems for export, 
15:16369 (BA;US) 
IEEE and IEC photovoltaic standards update, 15:16372 (BA;US) 
Photovoltaic systems - technical aspects: social impact of small 
quantities of locally available power, 15:16316 (RA;IL) 
Photovoltaics: America’s energy source in the 21st century, 
15:16366 (BA;US) 
Practical application of the National Electrical Code to photo- 
voltaic system design, 15:16368 (BA;US) 
Test and evaluation of vaccine refrigeration systems, 15:16371 
(BA;US) 
United States Photovoltaic Program, 15:16309 (RA;IL) 
PHWR TYPE REACTORS 
See also DOUGLAS POINT ONTARIO REACTOR 
Advanced technology and design for heavy-water reactors, 
15:16571 (J;XA) 
PHYSICAL CHEMISTRY 
Sixth international congress on quantum chemistry, Jerusalem, 
Israel, August 21-25, 1988: Program and abstracts, 15:18241 
(R;IL) 
PHYSICS 
See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
Israel Physical Society 1989 annual meeting: Program and ab- 
stracts, 15:18159 (R;IL) 


PHYTOCHROMES 
See also CHLOROPHYLL 


PIPELINES 


Partial purification and peptide mapping of ubiquitin- 
phytochrome conjugates from oat, 15:18047 (J;US) 
Temperature and —AG° dependence of the electron transfer 
from BPh*~ to Qa in reaction center protein from Rhodobacter 
sphaeroides with different quinones as Q,, 15:16350 (J;US) 
Pl-1016 RESONANCES 
See MESONS 
PIGE ANALYSIS 
See PROTON REACTIONS 
PILES 
See FOUNDATIONS 
PILOT PLANTS 
See also WIPP 
A comprehensive program to develop correlations for the physi- 
cal properties and composition of black liquors from a data 
base of experimental and mill kraft black liquors: Progress re- 
port No. 4, 15:16901 (R;US) 
The Sivan inflated-rotor wind-turbine, 15:16450 (RA;IL) 
PINOPHYTA 
Flora of the Savannah River Plant: An inventory of the vascular 
plants of the Savannah River Plant, US Department of En- 
ergy, Aiken, South Carolina, 15:16180 (R;US) 
PION MINUS REACTIONS 
Double giant dipole resonances from pion double charge ex- 
change, 15:18664 (RA;IL) 
PION PLUS REACTIONS 
Double giant dipole resonances from pion double charge ex- 
change, 15:18664 (RA;IL) 
PION REACTIONS 
See also PION MINUS REACTIONS 
PION PLUS REACTIONS 
Delta excitations in nuclei: Microscopic description of pion nu- 
clear reactions, 15:18679 (RA;SU) 
Possible manifestation of quark-gluon plasma in deep inelastic 
nuclear reactions, 15:18331 (RA;SU) 
PION-PROTON INTERACTIONS 
Hadronic production of heavy quarks in a hybrid emulsion ex- 
periment, 15:18373 (BA;US) 
PIONIC ATOMS 
Absorptive contents of optical potential parameters for pionic 
atoms, 15:18427 (R;JP) 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
Polarized-proton-induced exclusive pion production on '°B and 
®Be for incident energies from 200 to 260 MeV, 15:18547 
(D;CA) 
PIONS MINUS 
Antiprotons, kaons and pions production in collision of relativis- 
tic nuclei with energy of 3.65 GeV/nucleon, 15:18519 
(RA;SU;in Russian) 
PIONS NEUTRAL 
Momentum distributions of neutral pions in heavy ion reactions 
at the CERN-SPS, 15:18523 (RA;SU) 
Prospects of productions and decays of neutral mesons at the 
LNS, 15:18327 (RA;IL) 
PIONS PLUS 
Antiprotons, kaons and pions production in collision of relativis- 
tic nuclei with energy of 3.65 GeV/nucleon, 15:18519 
(RA;SU;In Russian) 
Hard processes on nuclei, 15:18674 (RA;SU;In Russian) 
PIPE RESTRAINTS 
See RESTRAINTS 
PIPELINES 
Automation and optimization of the design parameters in tactical 
military pipeline systems. Master's thesis, 15:16001 (R;US) 
Norman Wells Research and Monitoring Program: Fifth annual 
summary report, 15:16728 (R;CA) 
Unregulated potential sources of groundwater contamination in- 
volving the transport and storage of liquid fuels: Technical 
and policy issues, 15:16002 (R;US) 


ERA Vol. 15, No. 7 695 





PIPES 


PIPES 
A numerical model for the determination of periodic solutions of 
pipes subjected to non-conservative loads, 15:17656 (R;BR) 
Basis for snubber aging research: Nuclear Plant Aging Re- 
search Program, 15:16675 (R;US) 
Burst test facility: Executive summary, 15:17674 (R;CA) 
Cognitive correlates of ultrasonic inspection performance, 
15:16656 (R;US) 
Crack and fracture behaviour in tough ductile materials, 
15:16567 (R;CA) 
Induction testing of reactor vessels: 
15:16624 (R;SE;in Swedish) 
Mechanistic study of the effects of magnetic fields on scale for- 
mation: Final progress report, 15:17280 (R;US) 
PITUITARY GLAND 
Radiolabelled D2 agonists as prolactinoma imaging agents: 
Progress report, February 1, 1989-January 31, 1990, 
15:18059 (R;US) 
PIXE ANALYSIS 
Analysis of high-temperature superconductors by PIXE and XFA 
methods, 15:17218 (RA;CS;in Slovak) 
PIXE analysis at the Nuclear Physics Institute of the Czechosio- 
vak Academy of Sciences, 15:17219 (RA;CS;In Czech) 


PLANETARY ATMOSPHERES 
Laboratory measurements of microwave and millimeter-wave 
properties of planetary atmospheric constituents, 15:18197 
(R;US) 
PLANKTON 
The role of zooplankton in the cycling and remineralization of 
chemical materials in the Southern California Bight: Progress 
report 5, June 15—November 14, 1988, 15:18142 (R;US) 


PLANNING 
Energy analysis of efficiency of industrial energy use, 15:16941 
(RA;IL) 
PLANT DISEASES 
Hydrosolaric greenhouse for roses and ornamentals, 15:16896 
(RA;IL;In Hebrew) 
Rose greenhouse air drying by hygroscopic solution, 15:16858 
(RA;IL;In Hebrew) 


PLANT GROWTH 

A closed greenhouse versus an open greenhouse, 15:16889 
(RA;IL;In Hebrew) 

A plant-growth stress model: Conceptual model and develop- 
ment plan: Final report, 15:17878 (R;US) 

Biotechnology and genetic selection of fast-growing hardwoods: 
Final report, 15:16217 (R;US) 

Cloning and analysis of genes regulating plant cell growth: 
Progress report, 15:18037 (R;US) 

Hydrosolaric greenhouse for roses and ornamentals, 15:16896 
(RA;IL;In Hebrew) 

Intermittent enrichment of commercial greenhouses with carbon 
dioxide, 15:16928 (RA;IL) 

PLANT TISSUES 

See also BARK 

15N-NMR study of ammonium ion assimilation by a higher plant, 
Lemna Gibba L., 15:18089 (RA;IL) 

PLANTS 
See also ALGAE 
MAGNOLIOPHYTA 
SHRUBS 
TREES 

Carolina bays of the Savannah River Plant, 15:16181 (R;US) 

Contamination of river organisms grown in retained and nonre- 
tained reactor effluent, 15:16176 (R;US) 

Environmental monitoring at Mound: 1988 report, 15:16177 
(R;US) 

Flora of the Savannah River Plant: An inventory of the vascular 
plants of the Savannah River Plant, US Department of En- 
ergy, Aiken, South Carolina, 15:16180 (R;US) 

Radiological Sciences Department annual 
15:16083 (R;US) 

Regional monitoring activities, June 1958, 15:16087 (R;US) 

Regional monitoring activities, May 1958, 15:16086 (R;US) 


Practical investigation, 


report 1955, 
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PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 


PLANTS (PILOT) 
See PILOT PLANTS 


PLANTS (POWER) 
See POWER PLANTS 


PLASMA 

See also COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
EQUILIBRIUM PLASMA 
HOT PLASMA 
LASER-PRODUCED PLASMA 
NON-EQUILIBRIUM PLASMA 
OPTICALLY THIN PLASMA 
QUIESCENT PLASMA 
ROTATING PLASMA 

Electrical resistivity of strongly coupled plasmas in intense 
fields, 15:18982 (R;US) 

Electron density measurements from Stark broadened emission 
in a sodium plasma produced by laser resonance saturation, 
15:18395 (D;CA) 

Electron kinetics in plasmas beyond the conventional Lorenz ex- 
pansion, 15:18946 (RA;IL) 

Experimental study of intrinsic stochasticity in magnetized 
plasma, 15:18971 (R;CH;In French) 

Inductive current drive of pinch plasmas, 15:19080 (J;US) 

Integral method of calculation of plasma free boundary equilib- 
rium in a stellarator (torstaron), 15:18954 (RA;SU;in Russian) 

Kelvin-Helmholtz instabilities in the interstellar medium, 
15:19005 (BA;US) 

Measurement of the ion velocity distribution and drift in a mag- 
netized plasma, 15:18953 (RA;IL) 
New program organization system: 

(R;JP;In Japanese) 

Observation of the ion-acoustic feature in the spectrum of far- 
infrared radiation scattered from a He-plasma in a tokamak, 
15:18970 (R;CH) 

Strong _ field-particle 
15:18969 (R;CH) 

H-mode behavior induced by cross-field currents in a tokamak, 
15:19007 (J;US) 

PLASMA (QUARK) 
See QUARK MATTER 


PLASMA ACCELERATORS 
See PLASMA GUNS 


PLASMA CONFINEMENT 
Thermal energy conversion systems overview for fusion reac- 
tors, 15:19087 (J;US) 


PLASMA DENSITY 

Density measurement of a magnetized plasma column using a 
resonant cavity technique, 15:18968 (R;CH) 

Observation of the ion-acoustic feature in the spectrum of far- 
infrared radiation scattered from a He-plasma in a tokamak, 
15:18970 (R;CH) 

Precision of ion temperature measurements in a tokamak 
plasma using collective Thomson scattering: a numerical 
study, 15:18972 (R;CH) 

PLASMA DIAGNOSTICS 

A high neutron output dense plasma focus, 15:19051 (BA;US) 

A plasma source for Fourier transform mass spectrometry, 
15:19000 (BA;US) 

A system for measuring the timing of high-current spark gap 
switches in a pulsed high voltage fusion experiment, 
15:18983 (BA;US) 

Angular dependence of the thick target yields of the D(’Li,n)®Be 
and ’Li(p,-7)®Be reactions, 15:18999 (BA;US) 

Chamber experiment for simulating the artificial ionization layers 
produced in the atmosphere by two intersecting microwave 
beams, 15:18987 (BA;US) 

Crossed-microwave-beam air ionization laboratory experiments, 
15:18991 (BA;US) 

Diagnostics and modeling of N2O RF glow discharges, 
15:19008 (J;US) 


NEWORG, 15:19135 


interactions: experimental aspects, 





Direct measurement of ion density and flux in the plasma using 
laser induced fluorescence, 15:18950 (RA;IL) 

Direct measurement of ion phase space orbits in an electrostatic 
field, 15:18973 (R;CH) 

Introduction to plasma engineering, 15:19048 (BA;US) 

Measurement of Stark width of some Ar | transitions and the in- 
vestigation of LTE in an atmospheric DC argon plasma jet, 
15:18986 (BA;US) 

Method of measuring plasma densities and temperatures, 
15:19009 (P;US) 

Observations of non-maxwellian electronenergy distribution in a 
plasma, 15:18951 (RA;IL) 

Optical emission measurements in a pulsed, high power mi- 
crowave discharge in low pressure air, 15:18990 (BA;US) 

Optical-phase conjugation: Mirrors. jJnuary 1979-October 1989 
(Citations from the INSPEC: Information Services for the 
Physics and Engineering Communities data base). Report for 
January 1979-October 1989, 15:17706 (R;US) 

Results from AFWL 230 kJ coaxial plasma gun experiments, 
15:19052 (BA;US) 

Temporal observations of microwave generated air plasma with 
a streak camera in the visible wavelength region, 15:18989 
(BA;US) 

The physics of triggered breakdown, 15:18994 (BA;US) 

PLASMA DIODES 
See THERMIONIC DIODES 
PLASMA FILAMENT 

Filamentation of laser light in deformed plasmas, 15:18949 
(RA;IL) 

Simultaneous observations of a theta aurora and associated 
magnetotail plasmas, 15:18226 (R;US) 

PLASMA FOCUS 

A high neutron output dense plasma focus, 15:19051 (BA;US) 

Main results of the researches for controlled fusion and plasma 
physics in the USSR, July 1987 - July 1988, 15:19032 
(RA;SU;in Russian) 

PLASMA FOCUS DEVICES 

Department of Thermonuclear Research - annual report 1986, 

15:18927 (R;PL) 
PLASMA GUNS 

Results from AFWL 230 kJ coaxial plasma gun experiments, 

15:19052 (BA;US) 
PLASMA HEATING 

See also LASER-RADIATION HEATING 

Electron dynamics of RF driven parallel plate reactor, 15:18985 
(BA;US) 

Inductive current drive of pinch plasmas, 15:19080 (J;US) 

The plasma electron microwave source (PEMS) concept: A 
novel approach to generating intense pulses of microwave 
power, 15:18988 (BA;US) 

PLASMA INSTABILITY 

See also PLASMA MICROINSTABILITIES 

Congruent reduction in parametrically unstable space and time 
varying plasmas, 15:18947 (RA;IL) 

The nonlinear theory of thermal instability, 15:18948 (RA;IL) 

PLASMA JETS 

Measurement of Stark width of some Ar | transitions and the in- 
vestigation of LTE in an atmospheric DC argon plasma jet, 
15:18986 (BA;US) 

PLASMA MICROINSTABILITIES 
Monochromatic x-ray emission by a fully ionized hydrogen 
plasma, 15:18944 (RA;IL) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA PRESSURE 

Axisymmetric toroidal equilibrium with flow and anisotropic pres- 

sure, 15:18975 (R;CH) 
PLASMA PRODUCTION 

Electron dynamics of RF driven parallel plate reactor, 15:18985 
(BA;US) 

Introduction to plasma engineering, 15:19048 (BA;US) 

Linear and nonlinear design study of the Cusptron amplifier, 
15:19004 (BA;US) 


PLATINUM 


Optical emission measurements in a pulsed, high power mi- 
crowave discharge in low pressure air, 15:18990 (BA;US) 

Study of the propagation of high power microwave pulse in the 
upper atmosphere, 15:18996 (BA;US) 

PLASMA SHEET 

Dynamics of the near-earth magnetotail recent observations, 
15:18225 (R;US) 

Observational determination of the adiabatic index in the quiet- 
time plasma sheet, 15:18224 (R;US) 


PLASMA SIMULATION 
Chamber experiment for simulating the artificial ionization layers 
produced in the atmosphere by two intersecting microwave 
beams, 15:18987 (BA;US) 
Crossed-microwave-beam air ionization laboratory experiments, 
15:18991 (BA;US) 
Electromagnetic radiation from double-layer-emitted beams, 
15:18995 (BA;US) 
Electron dynamics of RF driven parallel plate reactor, 15:18985 
(BA;US) 
Orbit effects on impurity transport in a rotating plasma, 
15:19049 (BA;US) 
Theory of MM wave plasma source experiments, 15:18993 
(BA;US) 
PLASMA SWITCHES 
Improved performance of a plasma filled diode when driven by a 
PEOS, 15:19053 (BA;US) 
Performance of a 1-yus, 1-MA plasma erosion opening switch 
when coupled to an E-beam diode, 15:19050 (BA;US) 
PLASMA WAVES 
Coherently gyrophased CARM, 15:18992 (BA;US) 


PLASMIDS 
Plasmid incidence in bacteria from deep subsurface sediments, 
15:18034 (J;US) 
PLASTICS 
See also MYLAR 
PLEXIGLAS 
POLYSTYRENE 
POLYURETHANES 
REINFORCED PLASTICS 
TEFLON 
Mineral fillers in plastics and elastomers. June 1987-November 
1989 (Citations from the Rubber and Plastics Research Asso- 
ciation data base). Report for June 1987-November 1989, 
15:17149 (R;US) 
Modification of the logic and control system for the 80-ounce in- 
jection molding machine: Final report, 15:17140 (R;US) 
Plastic packaging: Migration of plastics into foods. March 1972- 
November 1989 (Citations from the Food Science and 
Technology Abstracts data base). Report for March 1972- 
November 1989, 15:18093 (R;US) 
The applicability of industrial by-products to energy production, 
15:16257 (R;Fl;In Finnish) 
PLATING SOLUTIONS 
See PROCESS SOLUTIONS 


PLATINUM 

Conversion of low-concentration tritium gas to tritiated water, 
15:19079 (J;US) 

De Haas-van Alphen effect in quenched platinum crystals, 
15:18555 (D;US) 

Examination of Pt/LiCl-AlClz-SOClz interphase by relaxation 
techniques, 15:17428 (BA;US) 

Fundamental electrochemical and surface science studies of 
CO oxidation at polycrystalline Pt surfaces, 15:17431 (BA;US) 

Improving the CO tolerance of Pt fuel cell electrocatalysts, 
15:16827 (BA;US) 

Infrared reflection spectroscopy: A quantitative probe of the 
structure and reactivity of organic monomolecular assemblies 
at the electrochemical interface, 15:17267 (BA;US) 

Interfacial reactions between metal and gallium arsenide, 
15:17065 (J;US) 

NMR of platinum catalysts: Double NMR of chemisorbed car- 
bon monoxide and a model for the platinum NMR line shape, 
15:17066 (J;US) 
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PLATINUM 


Synthesis and properties of a novel catalyst for the combustion of 
methane. Annual report, July 1988-July 1989, 15:16025 (R;US) 
PLATINUM 194 
Nuclear dynamics in the shape-transitional nuclei: A study of 
190.1920s and 194-196 Pt by neutron scattering, 15:18285 (D;US) 
PLATINUM 195 
NMR of platinum catalysts: Double NMR of chemisorbed car- 
bon monoxide and a model for the platinum NMR line shape, 
15:17066 (J;US) 
PLATINUM 196 
Nuclear dynamics in the shape-transitional nuclei: A study of 
190.1925 and 1%-19© Pt by neutron scattering, 15:18285 (D;US) 
PLATINUM ALLOYS 
See also PLATINUM BASE ALLOYS 
Surtace chemistry and electrocatalytic properties of Pt - 3d tran- 
sition metal binary alloys, 15:17432 (BA;US) 
PLATINUM BASE ALLOYS 
Pressure dependence of the electrical resistivity in the magnetic 
Kondo lattice systems CePtGe and CePt2, 15:17013 (R;US) 


PLATINUM CHLORIDES 
Structure and reactivity of titanium/platinum and palladium het- 
erobinuclear complexes with u-methylene ligands, 15:17385 
(J;US) 
PLATINUM COMPLEXES 
Oligomer and mixed-metal compounds potential multielectron 
transfer agent: Progess report, January 1, 1987—January 1, 
1990, 15:17278 (R;US) 
PLEXIGLAS 
Flame holding envelope in a miniature solid fuel ramjet combus- 
tor, 15:17682 (RA;IL) 
PLUMES 
Development of adequate meteorological monitoring standards 
for safety analysis of nuclear facilities, 15:17881 (R;CA) 
Northern Arizona Basin Study (NABS), 1989, 15:17890 (R;US) 
PLUTONIC ROCKS 
See also GRANITES 
PERIDOTITES 
MCROC - a model to estimate time-dependent microcracking in 
plutonic rock due to heat, 15:16173 (R;CA) 
PLUTONIUM 
Actinide speciation. Further development and application of 
laser induced photoacoustic spectroscopy and voltammetry, 
15:16116 (R:GB) 
An analysis of the background and development of regulations 
for the air transport of plutonium in the USA, 15:17577 (RA;US) 
Chemical research quarterly report, October through December 
1952, 15:16050 (R:US) 
Design aspects of plutonium air-transportable packages, 
15:17574 (RA;US) 
Design of a new _ air-transportable plutonium container, 
15:17576 (RA;US) 
Evaluation of filter media for clarification of partially dissolved 
residues containing plutonium: Revision, 15:17977 (R;US) 
Evaluation of radionuclide transport: Effect of radionuclide sorp- 
tion and solubility, 15:16143 (R;US) 
Plutonium Residue Recovery (PuRR) project quarterly progress 
report, Aprit-June 1989, 15:16154 (R;US) 
Recovery of plutonium from plutonium-beryllium neutron 
sources, 15:16114 (R;US) 
Steel wood concept of a plutonium air transport packaging, 
15:17575 (RA;US) 
The SKB spent fuel corrosion programme. Status report 1988, 
15:16049 (R;SE) 
PLUTONIUM 238 
Distribution of 15’Cs, ®°Sr, 23®Pu, 23°Pu, 241Am and 244Cm in 
Pond B, Savannah River Site, 15:16151 (R;US) 
Environmental monitoring at Mound: 1988 report, 15:16177 
(R;US) 
PLUTONIUM 239 
Distribution of 197Cs, Sr, 238Pu, 239Py, 241Am and 244Cm in 
Pond B, Savannah River Site, 15:16151 (R;US) 
Improved counting efficiencies for measuring *°°Pu in the lung 
in the sitting position, 15:18118 (J;US) 
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Results of a cleanup and treatment test at the Nevada test site: 
Evaluation of vacuum removal of Pu-contaminated soil, 
15:17981 (J;US) 

The excitation energy description of heavy nuclei spontaneous 
fission products within the framework of statistical model, 
15:18611 (R;SU;In Russian) 

PLUTONIUM 239 TARGET 

A systematic study of symmetric and asymmetric mass division 
in proton-induced fission of actinides, 15:18581 (RA;DE) 

Precise measurements on ternary fission of 795U(ny,f), 
239 Pu(ny,,f) and *°*Cf(sf), 15:18600 (RA;DE) 

Space parity violation in nuclear fission, 15:18585 (RA;DE) 

The peculiarities of time distributions of photofission delayed 
neutrons, 15:18612 (R;SU;In Russian) 

PLUTONIUM 240 

Results of a cleanup and treatment test at the Nevada test site: 
Evaluation of vacuum removal of Pu-contaminated soil, 
15:17981 (J;US) 

PLUTONIUM 241 TARGET 
Detailed fragment properties in thermal neutron induced fission 
of 241 Pu, 15:18590 (RA;DE) 
PLUTONIUM ISOTOPES 
See also PLUTONIUM 238 
PLUTONIUM 239 
PLUTONIUM 240 

An MS-DOS-based program for analyzing plutonium gamma- 
ray spectra: Volume 1, Data-analysis methodology and 
software, 15:18684 (R;US) 

An MS-DOS-based program for analyzing plutonium gamma-ray 
spectra: Volume 2, System operation, software installation, 
and maintenance of the data-transfer, data-analysis, and 
quality-assurance applications, 15:18685 (R;US) 

An MS-DOS-based program for analyzing plutonium gamma- 
ray spectra: Volume 3, Software listing, 15:18686 (R;US) 

Investigation of neutron shell effects and fission channels in the 
spontaneous fission of the PU-isotopes, 15:18620 (RA;DE) 

Measurements of the neutron-induced fission cross section of 
242Cm and Pu by lead slowing down time spectrometer, 
15:18272 (D;US) 

PLUTONIUM OXIDES 
A review and assessment of some thermodynamic representa- 
tions of solid solutions of the actinide oxides, 15:17073 (R;GB) 

PNA 

See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT MUTATIONS 

See GENE MUTATIONS 
POISONS (CHEMICAL) 

See HAZARDOUS MATERIALS 
POLAND 

Enel’s purchasing policy, 15:15927 (RA;IL) 
POLAR-CAP AURORAE 

Simultaneous observations of a theta aurora and associated 
magnetotail plasmas, 15:18226 (R;US) 

POLARIZED BEAMS 

Polarization as a tool for studying particle properties, 15:18337 

(RA;US) 
POLLEN 

Development of innovative techniques and principles that may 
be used as models to improve plant performance: Technical 
progress report, February 1, 1985—January 31, 1990, 
15:16214 (R;US) 

POLLUTANTS 

Comparison of surface meteorological data representativeness 
for the Weldon Spring transport and dispersion modeling 
analysis, 15:16062 (R;US) 

Evaluation of a commercial gas chromatography/matrix 
isolation-infrared spectrometer for quantitative analysis of pri- 
ority pollutants, 15:17822 (R;US) 

POLLUTION SOURCES 
Atmospheric emissions of nitrogen compounds, 15:17898 (R;NO) 
POLYCRYSTALS 

Deposition of Il-IV-V2 ternary compounds using the MOCVD 

technique, 15:17104 (BA;US) 





POLYCYCLIC AROMATIC HYDROCARBONS 
Accumulation of polycylic aromatic hydrocarbons in crankcase 
oil, 15:16983 (R;US) 
Acute toxicity of sediment from Eagle Harbor, Washington, to the 
infaunal amphipod Rhepoxynius abronius, 15:18125 (R;US) 
Determination of polycyclic aromatic hydrocarbon by jet spec- 
troscopy, 15:17474 (RA;IL) 
Source contribution to air pollution with PAH and presence of PAH 
in stack gases from fluid bed plants, 15:17910 (R;DK;In Danish) 
POLYCYCLIC NITROGEN HETEROCYCLES 
See AZAARENES 
POLYCYCLIC SULFUR HETEROCYCLES 
Thiphene hydrodesulfurization over rhenium surfaces: The ef- 
fects of structure and adsorbates (C and S), 15:17397 (J;US) 
POLYETHYLENES 
Flame holding envelope in a miniature solid fuel ramjet combus- 
tor, 15:17682 (RA; IL) 
POLYMERS 
See also ELASTOMERS 
Chemical characterization of CTBN [carboxyl-terminated butadi- 
ene/acrylonitrile] and its epoxy adduct, 15:17260 (R;US) 
Generalized random phase approximation for multicomponent 
polymer systems, 15:17284 (R;XA) 
On the dynamics of polymer mixtures in solution using the RPA, 
15:17282 (R;XA) 
Role of novel electrolytes in electroreduction of O2, 15:17440 
(BA;US) 
UV-laser induced metallization on polyimide from electroplating 
solution, 15:17063 (J;IL) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPEPTIDES 
See also CALCITONIN 
ENKEPHALINS 
GASTRIN 
A 4-kDa maize chloroplast polypeptide associated with the 
cytochrome be-f complex: Subunit 5, encoded by the chloro- 
plast petE gene, 15:16348 (J;US) 
Partial purification and peptide mapping of 
phytochrome conjugates from oat, 15:18047 (J;US) 
POLYSTYRENE 
Flame holding envelope in a miniature solid fuel ramjet combus- 
tor, 15:17682 (RA;IL) 
Positron annihilation lifetime evaluation of thermal cycling ef- 
fects in atactic polystyrene, 15:18722 (R;US) 
POLYSULFIDES 
See SULFIDES 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See OXYGEN COMPOUNDS 
SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See INORGANIC ACIDS 
OXYGEN COMPOUNDS 
SULFUR COMPOUNDS 
POLYURETHANES 
Outgassing and heat loss in polyurethane foam insulated elec- 
tric hot water tanks, 15:16882 (R;CA) 
POLYVINYL CHLORIDE 
See PVC 
POPLARS 
Biotechnology and genetic selection of fast-growing hardwoods: 
Final report, 15:16217 (R;US) 
POPULATION DYNAMICS 
Retirement migration and military retirement, 15:16068 (R;US) 
PORE STRUCTURE 
See MICROSTRUCTURE 
PORPHYRINS 
See also CHLOROPHYLL 
Hydrogen atom tunneling in the thermal tautomerism of por- 
phine imbedded in a n-hexane matrix, 15:17421 (J;US) 
The study of energy and electron transfer reactions by fast EPR 
spectroscopy, 15:17289 (RA;IL) 


ubiquitin- 


POTENTIAL (ELECTRIC) 


PORTABLE EQUIPMENT 
A personal radio-frequency dosimeter with cumulative-dose 
recording capabilities, 15:17801 (R;US) 
Recent investigations in personal protective equipment (includ- 
ing respirators), 15:17658 (R;US) 
PORTLAND CEMENT 
Fluidized bed combustion of rice husk for disposal and energy 
recovery, 15:16270 (BA;US) 


POSITION SENSITIVE DETECTORS 
Development of the RAIDS (Remote Atmospheric and lono- 
spheric Detector System) extreme-ultraviolet wedge and strip 
detector. Technical report, 15:18222 (R;US) 


POSITIVE IONS 
See CATIONS 


POSITRON CHANNELING 

A set of programs for calculating emission spectra of axially 
channeling charged particles, 15:18830 (RA;SU;In Russian) 

Channelled particle dynamics in crystal in the presence of a hy- 
personic wave, 15:18790 (RA;SU;in Russian) 

Collective spontaneous parametric X_ radiation, 
(RA;SU;In Russian) 

Interference of the mechanisms of synchrotron and ondulator 
radiations by ultrarelativistic positrons channeled in a bent 
crystal, 15:18846 (RA;SU;in Russian) 

On an exact solution of the problem of radiation by channeled 
positron in crystals, 15:18844 (RA;SU;In Russian) 

On radiation by high energetic electrons and positrons at planar 
channeling, 15:18863 (RA;SU;In Russian) 

Study of redistribution of charged particle flux by simulation, 
15:18767 (RA;SU;In Russian) 

To the theory of radiation by ultrarelativistic particles in crystals 
on the assumption of a polysemantic disinclination function, 
15:18866 (RA;SU;in Russian) 


POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 


POSITRONIUM 
Coherent photoproduction of positronium atom in crystals, 
15:18328 (RA;SU;In Russian) 
POSITRONS 
Positron annihilation lifetime evaluation of thermal cycling ef- 
fects in atactic polystyrene, 15:18722 (R;US) 


POTABLE WATER 
See DRINKING WATER 


POTASSIUM CHLORIDES 
Angular distribution of 21 MeV electrons passed through potas- 
sium chloride crystals, 15:18777 (RA;SU;in Russian) 
Nonlinear regression programs for the analysis of Gouy fringe 
patterns from isothermal free-diffusion experiments on three- 
component systems, 15:17402 (J;US) 


POTASSIUM COMPOUNDS 
See also POTASSIUM CHLORIDES 
POTASSIUM IODIDES 
POTASSIUM OXIDES 
Evidence from alkali-metal NMR spectroscopy for ion pairing in 
alkaline silicate solutions, 15:17388 (J;US) 
Influence of alkali-metal cations on silicon exchange and silicon- 
29 spin relaxation in alkaline silicate solutions, 15:17389 (J;US) 


POTASSIUM IODIDES 

Solution enthalpies and solvation enthalpies of potassium iodide 
in sulfolane-water mixtures, 15:17346 (RA;SU;in Russian) 

Solvation effect on solubility of alkali metal halides in nitromethane 
base binary mixtures, 15:17292 (RA;SU;In Russian) 

Specific heat of potassium iodide solutions in methylformamide 
and water mixtures of different composition, 15:17349 
(RA;SU;In Russian) 

Three-photon interband process in solids, 15:18728 (R;XA) 


POTASSIUM OXIDES 
Steam gasification of carbon: Catalyst properties, September 
15, 1989—December 14, 1989, 15:15846 (R;US) 
POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 
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POWDER METALLURGY 


POWDER METALLURGY 
Single-residency sintering and consolidation of powder-metal al- 
loys, intermetallics, and composites by pulsed homopolar 
generator discharge, 15:17008 (R;US) 


POWDERS 
IEA/Annex || powder-characterization cooperative program. Fi- 
nal report, 15:17067 (R;US) 
Low-temperature neutron powder diffraction study of CrO2 and 
the validity of the Jahn-Teller viewpoint, 15:17419 (J;US) 
Powder Coatings Technology Update. Final report, 15:17902 
(R;US) 
POWER DISTRIBUTION SYSTEMS 
Immunological and biochemical effects of 60-Hz electric and 
magnetic fields in humans: Final report, 15:18135 (R;US) 


POWER GENERATION 
See also COGENERATION 
ON-SITE POWER GENERATION 

A method for selecting parameters of small-scale district steam 
supply and power generating plant, 15:16490 (RA;IL) 

Coal and environment in northern Europe, 15:15901 (RA;IL) 

Demonstration unit to combust oil shale as intermediate step to- 
wards power generation, 15:16034 (RA;IL) 

Development in energy technologies. Unused heat recovery in 
energy intensive industries, 15:16937 (RA;IL) 

Energy, environment and technology in Italy: Report 2.2.12, 
15:16773 (RA;CA) 

Heat and power generation with LPG, 15:16026 (R;SE;iIn 
Swedish) 

Israel's energy policy: an overview, 15:16715 (RA;IL) 

Refuse to energy, 15:16258 (RA;IL) 

Reliability technology to improve and/or maintain emergency- 
diesel generator performance, 15:16625 (RA;US) 

The Ben-Gurion Sede Boger Test Center for Solar Electricity Gen- 
erating Technologies: goals and programs, 15:16290 (RA;IL) 

Towards commercial utilization of lsrael’s oi] shale resources, 
15:16033 (RA;IL) 

Update of energy supply and demand 1983-2005: A view point 
of the Canadian nuclear industry, 15:16570 (R;CA) 

POWER PLANTS 

See aiso DUAL-PURPOSE POWER PLANTS 

FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
SOLAR POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 

Anti-larval biofilter: a proposed technology for power plant foul- 
ing control, 15:16484 (RA;IL) 

Biological versus conventional pollution monitors: An alterna- 
tive: Report 2.2.16, 15:17868 (RA;CA) 

Burst test facility: Executive summary, 15:17674 (R;CA) 

Environmental impact assessment of power piants: Issues to be 
solved: Report 2.2.7, 15:16730 (RA;CA) 

Feasibility of expert systems for the optimization of processes: 
use of exergy analysis, 15:16479 (RA;IT;In Italian) 

Low temperature greenhouse heating systems in France, 
15:16919 (RA;IL) 

Monitoring cost estimates and their implications for direct dis- 
chargers in the electric generation sector: Draft, 15:18011 
(R;CA) 

Reduction of nitrogen oxides by means of fuel staging: The re- 
search report, 15:17897 (R;Fl;In Finnish) 

Water protection through dry cooling and condensation: Report 
2.2.4, 15:16746 (RA;CA) 

POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 
See also ANGRA-1 REACTOR 
BOHUNICE V-1 REACTOR 
BUGEY-1 REACTOR 
BUGEY-2 REACTOR 
BUGEY-3 REACTOR 
BUGEY-4 REACTOR 
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CHERNOBYLSK-2 REACTOR 
CHERNOBYLSK-4 REACTOR 
DUKOVANY V-2 REACTOR 
EBR-2 REACTOR 

KRSKO REACTOR 

LA SALLE COUNTY-2 REACTOR 
QUAD CITIES-1 REACTOR 
SHIPPINGPORT REACTOR 
SPACE POWER REACTORS 
THTR-300 REACTOR 
TROJAN REACTOR 
WWER-3 REACTOR 

ZION-1 REACTOR 

Experiences of PSA methods in safety review and upgrading of 
nuclear reactors in Sweden, 15:16516 (RA;XA) 

Operating US power reactors, 15:16611 (RA;US) 

Status of power-reactor projects undergoing licensing review, 
15:16608 (RA;US) 

POWER SUBSTATIONS 

See also GAS-INSULATED SUBSTATIONS 

Cambridge Preston TS [transmission station]: Grounding sys- 
tem studies, 15:16692 (R;CA) 

Fergus TS [transmission station]: Power frequency grounding 
studies, 15:16699 (R;CA) 

POWER SUPPLIES 
See also MARX GENERATORS 
PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 

Long-endurance underwater power system. Quarterly report, 
July-September 1989, 15:16824 (R;US) 

Power-diode thermal protection calculator, 15:19068 (BA;US) 

Reliability technology to improve and/or maintain emergency- 
diesel generator performance, 15:16625 (RA;US) 

POWER SYSTEMS 
See aiso INTERCONNECTED POWER SYSTEMS 
RANKINE CYCLE POWER SYSTEMS 

Electrical coordination guide, 15:16697 (R;CA) 

Ground resistance of concrete foundations in substation yards, 
15:16696 (J;US) 

Probabilistic safety criteria used to evaluate loss of off-site 
power, 15:16536 (RA;XA) 

Proceedings: Power system operations: Research needs and 
priorities, 15:16703 (R;US) 

The development of wind turbines for electricity utility applica- 
tion, 15:16451 (RA;IL) 

POWER TRANSMISSION 

Proceedings: Power system operations: Research needs and 
priorities, 15:16703 (R;US) 

Second beamed space-power workshop, 15:16688 (R;US) 

The immunity of a power transmission network to harmonic cur- 
rents and the propagation of harmonics, 15:16691 (R;Fl;In 
Finnish) 

PRASEODYMIUM 

Magnetism of singlet - singlet ions interacting with an electron 
gas: application to PrAlo, 15:17022 (R;BR;In Portuguese) 

Thermodynamic properties of special-purity praseodymium, 
15:17036 (RA;SU;In Russian) 

PRASEODYMIUM BORIDES 

Neutron diffraction experiments and measurement of the spe- 
cific resistance for the investigation of the crystal field ground 
states in rare earth hexaborides, 15:17139 (R;DE;In German) 

PRASEODYMIUM COMPLEXES 

Properties of praseodymium chloride coordination compounds 
with piperidinotetrahydropyranol derivatives, 15:17317 
(RA;SU;In Russian) 

PRECIPITATION 
The precipitation dynamics of silica particles, 15:17082 (R;US) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PREFERRED ORIENTATION 
See GRAIN ORIENTATION 
PRESSURE (PLASMA) 
See PLASMA PRESSURE 





PRESSURE VESSELS 

Burst test facility: Executive summary, 15:17674 (R;CA) 

Effect of radiation on mechanical properties of reactor pressure 
vessel, 15:16538 (RA;CS;in Czech) 

Elastic-plastic fracture mechanics analysis of a pressure vessel 
with an axial outer surface flaw. Pt. 2, 15:17027 (R;DE;In Ger- 
man) 

Interpretation of acoustic emission signals to the evaluation of 
pressure tests, 15:16551 (R;HU;In Hungarian) 

PRESSURIZED HEAVY WATER COOLED/MODERATED REAC- 
TOR 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESTRESSED CONCRETE 

Application of fiber-reinforced plastic rods as prestressing ten- 
dons in concrete structures. Final report, 15:17147 (R;US) 

Bond mechanisms in fiber-reinforced cement-based composites. 
Final report, 1 July 1987-30 August 1989, 15:17123 (R;US) 

PRICES 

See also MARGINAL-COST PRICING 

Coal price determination on the international market, 15:15926 
(RA; IL) 

PRIMARY COOLANT CIRCUITS 

A noise-diagnostics system for operator advice, 15:16626 
(RA;US) 

Change in hydraulic resistance of reactor of unit 1 of Bohunice 
power plant, 15:16543 (RA;CS;In Slovak) 

PRINCE EDWARD ISLAND 

Historical streamflow summary, Atlantic provinces, to 1988, 

15:16281 (R;CA) 
PRINTED CIRCUITS 

lon chromatography in the manufacture of multilayer circuit 

boards, 15:17704 (R;US) 
PROBES 

Development and utilization of new diagnostics for dense-phase 
pneumatic transport: Quarterly technical progress report, Oc- 
tober 1-December 31, 1989, 15:15907 (R;US) 

PROCESS HEAT 

R&D on the structural solar collecting system, 15:16396 (RA;IL) 

Transparent insulation: concept and applications, 15:16395 
(RA;IL) 

PROCESS SOLUTIONS 
lon chromatography in the manufacture of multilayer circuit 
boards, 15:17704 (R;US) 

PROCESSING (DATA) 

See DATA PROCESSING 
PROCESSING (ORES) 

See ORE PROCESSING 
PROCESSING (WASTES) 

See WASTE PROCESSING 
PRODUCTION 

Energy and economy optimizing in brickfiring, 15:16948 (R;Fl;In 
Finnish) 

Indoor climate, electric space heating and residential health, 
15:16860 (R;Fl;in Finnish) 

PRODUCTION (BEAM) 

See BEAM PRODUCTION 
PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (PARTICLE) 

See PARTICLE PRODUCTION 
PRODUCTION (PLASMA) 

See PLASMA PRODUCTION 
PROGRAMMING LANGUAGES 

Paralation views: Abstractions for efficient scientific computing 
on the connection machine. Technical report, 15:19110 (R;US) 

PROGRESS REPORT 

Contamination contro}—Columbia River: April monthly report, 

15:16102 (R;US) 


PROTEINS 


PROJECTILES 

Effects of oblique impact on hypervelocity shield performance, 
15:17835 (R;US) 

Hypervelocity acceleration and impact experiments with the 
LLNL electric gun, 15:17860 (R;US) 

Measurement of shrapnel velocity (1804 L test), 15:17837 (R;US) 

Shield design, analysis, and testing to survive stainless steel 
projectiles, 15:17858 (R;US) 

PROMETHIUM 
High angular momentum structure in A~140 nuclei: ‘4°Nd, 
41 Pm, 15:18560 (D;US) 
PROMOTERS 

Alkali and alkaline earth promoted catalysts for coal liquefaction 

applications, 15:15871 (J;US) 
PROMPT ELECTRONS 
Production of prompt electrons in the charm P; - Region at vs = 
630 GeV, 15:18379 (BA;US) 
PRONGS 
See PARTICLE TRACKS 
PROPANE 

Gaseous fuel injection (GFI) systems for light and heavy duty 
vehicles, 15:16990 (RA;CA) 

Hydrogenolysis of ethane, propane, n-butane, and neopentane 
on the (111) and (110)-(1x2) surfaces of iridium, 15:15972 
(J;US) 

The development of a computer-controlled propane fuel meter- 
ing system, 15:16975 (RA;CA) 

PROPANONE 
See ACETONE 
PROPELLANTS 

Acceleration-induced burning-rate augmentation sensitivity to 
formulation variations of metallized solid propeliants, 
15:17842 (J;IL) 

PROPENE 
See PROPYLENE 
PROPULSION SYSTEMS 

Materials for engine applications above 3000 deg F: An 
overview, 15:17005 (R;US) 

Nuciear-electric magnetohydrodynamic propulsion for subma- 
rine. Master’s thesis, 15:16645 (R;US) 

PROPYLENE 

Study of the high-temperature pyrolysis of propene by determi- 
nation of H and D atoms formed from partially deuterated 
propenes heated behind shock waves, 15:17483 (J;US) 

PROTECTION 

See SAFETY 
PROTECTION (RADIATION) 

See RADIATION PROTECTION 
PROTECTIVE CLOTHING 

Chemical protective clothing: Permeation behavior of chemical 
binary mixtures, 15:17655 (R;US) 

Degradation of HAWK Assault Fire Unit (AFU) operating in a 
chemical environment. Technical report, 15:17861 (R;US) 

Recent investigations in personal protective equipment (includ- 
ing respirators), 15:17658 (R;US) 

PROTECTIVE COATINGS 

Corrosion-resistant coatings. January 1980-October 1989 (Cita- 
tions from World Surface Coatings Abstracts). Report for 
January 1980-October 1989, 15:17148 (R;US) 

Powder Coatings Technology Update. Final report, 15:17902 
(R;US) 

Thermal-barrier coatings: Coating methods, performance, and 
heat engine applications. July 1982-October 1989 (Citations 
from the El Engineering Meetings data base). Report for July 
1982-October 1989, 15:17095 (R;US) 

PROTEINS 
See also MEMBRANE PROTEINS 
PEPTIDES 
PHYTOCHROMES 

Analysis of cyanobacterial photosystem 2 genes by cloning and 
mutagenesis: Progress report, 15:16308 (R;US) 

Kinetic analysis of protein degradation by a freshwater wetland 
sediment community, 15:18052 (J;US) 
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PROTEINS 


Low-temperature x-ray absorption spectroscopy of plastocyanin: 
Evidence for copper-site photoreduction at cryogenic temper- 
atures, 15:17445 (J;US) 

Molecular model of the G protein a subunit based on the crystal 
structure of the HRAS protein, 15:18043 (J;US) 

Solution structure and dynamics in paramagnetic metallopro- 
teins, 15:18741 (RA;IL) 

PROTEUS REACTOR 
Contributions to research reactor safety, operations and modifi- 
cations, 15:16679 (R;CH) 
PROTON BLOCKING 
See PROTON CHANNELING 
PROTON CHANNELING 

Kev proton transmission through thin moulded films, 15:18802 
(RA;SU;In Russian) 

Monte-Carlo calculation of elastic interaction strength fluctuation 
at axial channeling, 15:18783 (RA;SU;In Russian) 

Orientational dependence of polarization of X rays generated by 
proton channeling in monocrystals, 15:18812 (RA;SU;In Rus- 
sian) 

Peculiarities of proton dechanneling in multicomponent crystals, 
15:18788 (RA;SU;in Russian) 

Study of resonance processes at axial-to-planar channeling by 
the backscattering method, 15:18775 (RA;SU;In Russian) 

Volumetric capture of GeV protons into channeling regime in 
bent crystal, 15:18770 (RA;SU;In Russian) 

PROTON DETECTION 

Giant dipole resonances built on excited nuclear states observed 

in proton capture and heavy-ion fusion, 15:18278 (D;US) 
PROTON REACTIONS 

Analysis of spectrum of total transverse energy in (p,d,alpha,c)+c 
interactions at 4.2 GeV/c, 15:18521 (RA;SU;In Russian) 

Possible manifestation of quark-giuon plasma in deep inelastic 
nuclear reactions, 15:18331 (RA;SU) 

Spectra of += mesons and protons in central and peripheral 
collisions of p,’*C,2@Ne with nuclear emulsions at = 4,5 A 
GehV/c, 15:18524 (RA;SU;In Russian) 

PROTON-ANTIPROTON INTERACTIONS 

Log(s) physics results from CDF, 15:18326 (R;US) 

Physics at hadron colliders (experimental view), 15:18338 
(RA;US) 

Production of prompt electrons in the charm P; - Region at vs = 
630 GeV, 15:18379 (BA;US) 

Recent UA1 results: Search for the top-quark, 15:18352 (RA;US) 

Recent results from the CDF detector at Fermilab, 15:18332 
(RA:SU) 

Recent results from the UA2 experiment at the CERN pp col- 
lider, 15:18353 (RA;US) 

Study of low energy antiproton interaction with nuclei using a 
self shunted streamer chamber in a magnetic field, 15:18525 
(RA;SU) 

PROTON-INDUCED X-RAY EMISSION ANALYSIS 

See PIXE ANALYSIS 

PROTON-NUCLEON INTERACTIONS 

See also PROTON-PROTON INTERACTIONS 

High transverse momentum hadron production in 400 and 800 
Gev/c proton-nucieon collisions, 15:18396 (D;US) 

Observation of a resonance at 2.36 GeV/c? in 400 GeV/c pN in- 
teractions, 15:18532 (D;US) 

PROTON-PROTON INTERACTIONS 

A Quantum Chromodynamic parton model study of events trig- 
gered by identified charged particles with large transverse 
momenta in proton-proton collisions at the CERN intersecting 
storage ring facility, 15:18412 (D;US) 

Lambda and antilambda polarization in proton-proton interac- 
tions from ,/s = 31 to 62 GeV, 15:18270 (D;US) 

Lifetimes of D mesons produced in pp interactions at 800 GeV, 
15:18535 (D;US) 

Parton-parton scattering determination from dijet production in 
400 GeV proton-proton collisions, 15:18403 (D;US) 

Polarized proton-proton bremsstrahlung at 280 MeV, 15:18394 
(D;CA) 

PROTONS 
See also COSMIC PROTONS 
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Proton energy losses in excited media, 15:18257 (RA;SU;In 
Russian) 

The proton’s spin: A quark model perspective, 15:18416 (R;US) 

PSEUDOSCALAR MESONS 
See also BMESONS 
D MESONS 
ETA C-2980 MESONS 
ETA MESONS 
KAONS 
PIONS 
Meson masses and constituent quarks, 15:18420 (R;XA) 
PSI RESONANCES 
See MESONS 
PSI-3105 RESONANCES 
See JPSI-3097 MESONS 
PSI-4300 RESONANCES 
See MESONS 
PUBLIC UTILITIES 

See also ELECTRIC UTILITIES 

The development of wind turbines for electricity utility applica- 
tion, 15:16451 (RA;IL) 

PUERTO RICO 
The Department of Energy's Energy Integrated Farm System 
Program, 15:16246 (BA;US) 

PULMONARY CANCER 

See CARCINOMAS 
PULMONARY LAVAGE 

See LUNGS 
PULPS 

See SLURRIES 
PULSARS 

Ultrarelativistic envelope solitons in electron-positron plasma of 

the pulsar magnetosphere, 15:18168 (R;XA) 
PULSE AMPLIFIERS 
Results of the PALADIN experiment, 15:17769 (R;US) 
PULSE COMBUSTORS 

Design and operation of a novel pulse-enhanced biomass gasi- 

fier for production of medium-BTU gas, 15:16248 (BA;US) 
PULSE GENERATORS 

The planar orotron and the planar-grating klystron, 15:18998 
(BA;US) 

PULSED FUSION REACTORS 

A system for measuring the timing of high-current spark gap 
switches in a pulsed high voltage fusion experiment, 
15:18983 (BA;US) 

Quasistationary thermonuclear system on the base of reversed- 
field-configuration with D-°He fuel, 15:19033 (RA;SU;in 
Russian) 

PULVERIZED FUEL ASH 

See FLY ASH 

PUMPING 

See also OPTICAL PUMPING 

Overview of the U.S. experience with photovoltaics in develop- 
ing countries, 15:16388 (RA;IL) 

PUMPS 
See also VACUUM PUMPS 
WATER PUMPS 
WIND-POWERED PUMPS 

Climate control in hydrosolaric greenhouses, 15:16897 (RA;IL;In 

Hebrew) 
PVC 
The development of thermal coverings to prevent heat losses in 
greenhouses, 15:16895 (RA;IL;In Hebrew) 
PWR TYPE REACTORS 

See also ANGRA-1 REACTOR 
BOHUNICE V-1 REACTOR 
BUGEY-2 REACTOR 
BUGEY-3 REACTOR 
BUGEY-4 REACTOR 
DUKOVANY V-2 REACTOR 
KRSKO REACTOR 
SHIPPINGPORT REACTOR 
TROJAN REACTOR 





WWER TYPE REACTORS 
ZION-1 REACTOR 
Aging 

Residual life assessment of major light water reactor compo- 

nents: Overview: Volume 2, 15:16673 (R;US) 
Fission Product Release 

Vaporization of strontium, barium, lanthanum, and uranium from 
mixtures of urania, zirconia, steel, and concretes at 2150 K 
and 2400 K: Final report, 15:16654 (R;US) 

Fuel Rods 

The MERLIN programme: Pt. 3: The development of an electri- 
cally heated PWR fuel rod simulator for the MERLIN rig 
(Bundle B), 15:16552 (R;GB) 

Loss Of Coolant 

Assessment of scaling uncertainties for PWR plant large-break 
LOCA [loss-of-coolant accident] analysis: Final report, 
15:16653 (R;US) 

Proceedings: The Appendix ‘K’ relief workshop, 15:16652 (R;US) 

Modifications 

Advanced light-water reactor development in the United States, 
15:16556 (J;XA) 

Improvements in current light-water reactors, 15:16557 (J;XA) 

Reactivity 

Reactivity accidents: A reassessment of the design-basis 

events, 15:16674 (R;US) 
Reactor Accidents 

Reactivity accidents: A reassessment of the design-basis 

events, 15:16674 (R:US) 
Reactor Components 

Residual life assessment of major light water reactor compo- 

nents: Overview: Volume 2, 15:16673 (R;US) 
Reactor Cooling Systems 

Closeout of IE Bulletin 85-01: Steam binding of auxiliary feed- 
water pumps, 15:16553 (R;US) 

Cognitive correlates of ultrasonic inspection performance, 
15:16656 (R;US) 

Effect of coolant chemistry on PWR radiation transport pro- 
cesses: Volume 1, Experimental results and assessments: 
Final report, 15:16655 (R;US) 

Effect of coolant chemistry on PWR radiation transport pro- 
cesses: Volume 2, Operational aspects and experimental 
procedures: Final report, 15:16531 (R;US) 

Effect of coolant chemistry on PWR radiation transport pro- 
cesses: Volume 3, Operational and experimental data: Final 
report, 15:16532 (R;US) 

Reactor Operation 

Licensee Event Report (LER) compilation for month of Decem- 

ber 1989, 15:16604 (R;US) 
Reactor Safety 

Fifteenth Water Reactor Safety Information Meeting, 15:16554 
(RA;US) 
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SCANS computer program for evaluating lead slump and buck- 
ling in storage and transportation casks, 15:17570 (RA;US) 
Safe transport of radioactive material - A training experience, 

15:17505 (RA;US) 

Shield design methodology and validation of analysis methods 
for transport casks, 15:17524 (RA;US) 

Simplified analysis computer programs and their adequacy for 
radioactive materials shipping casks, 15:17571 (RA;US) 


RADIOACTIVE WASTE FACILITIES 


Spent fuel shipment - An example of compliance assurance in 
Italy, 15:17562 (RA;US) 

TRANSCOM: The future is now, 15:17592 (RA;US) 

TRANSNET - Access to transportation models and databases, 
15:17501 (RA;US) 

The Q system and the radiotoxicity of the radionuclides, 
15:17615 (RA;US) 

The continuous review and periodic revision process for the In- 
ternational Atomic Energy Agencies regulations for the safe 
transport of radioactive materials - A status report, 15:17638 
(RA;US) 

The development of a mobile instrumentation data acquisition 
system for use in cask testing, 15:17620 (RA;US) 

The effect of secondary impact on a spent fuel shipping cask 
subjected to slant-angle drop tests, 15:17623 (RA;US) 

The role of NCS in the new structure of the German fuel cycle 
industry, 15:17529 (RA;US) 

The transport of reprocessed uranium, 15:17608 (RA;US) 

The transports of nuclear fuel cycle: An essential activity, safely 
managed, 15:17558 (RA;US) 

Tracking of nuclear shipments with automatic vehicle location 
systems, 15:17590 (RA;US) 

Transport by road in Europe of plutonium and MOX fuel assem- 
blies, 15:17557 (RA;US) 

Transportation safety through regulatory compliance training is 
the key to success, 15:17593 (RA;US) 

Use of StateGEN for the routing analysis of transporting ra- 
dioactive materials, 15:17496 (RA;US) 

Using computer technology to identify the appropriate radioac- 
tive materials packaging, 15:17497 (RA;US) 

Why no leakage is neough for type A packages: A regulatory 
point of view, 15:17641 (RA;US) 

Transport Regulations 

Hazardous material shipping computer-assisted training course, 
15:17502 (RA;US) 

Method for evaluating leaching from LSA-Ili material, 15:17601 
(RA;US) 

Use of StateGEN for the routing analysis of transporting ra- 
dioactive materials, 15:17496 (RA;US) 


Transportation Systems 
StateGEN/StateNET - A structured method to perform route 
comparisons, 15:17594 (RA;US) 
Trunnions for spent fuel element shipping casks, 15:17536 
(RA;US) 
RADIOACTIVE PARTICULATES 
See PARTICLES 


RADIOACTIVE WASTE DISPOSAL 

Correlation of laboratory and Stripa field leaching studies, 
15:16162 (BA;US) 

Draft forecast of the final report for the comparison to 40 CFR 
Part 191, Subpart B, for the Waste Isolation Pilot Plant, 
15:16148 (R;US) 

Mobilization and transport of uranium at uranium mill tailings 
disposal sites: Application of a chemical transport model, 
15:16187 (R;US) 

Spent fuel shipping cask development status, 15:17532 (RA;US) 

The equilibrium leach testing of CAGR hulls, 15:16061 (R;GB) 

The measurement of the molecular weight of humic acid by ul- 
tracentrifugation, 15:17277 (R;GB) 

RADIOACTIVE WASTE FACILITIES 

See also WIPP 

Alpha-decay damage and annealing effects in natural py- 
rochlores: Analogues for long-term radiation damage effects 
in actinide, pyrochlore, structure types, 15:16165 (BA;US) 

An overview of the ORNL Waste Handling and Packaging Plant, 
15:16065 (R;US) 

Characterization of low-gas-release LWR fuels by transmission 
electron microscopy, 15:16164 (BA;US) 

Conceptual designs of waste packages for a nuclear repository 
in basalt, 15:16128 (R;US) 

Correlation of laboratory and Stripa field leaching studies, 
15:16162 (BA;US) 

Mechanisms of actinide isotope leaching from monazite, 
15:16163 (BA;US) 
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RADIOACTIVE WASTE FACILITIES 


Mobilization and transport of uranium at uranium mill tailings 
disposal sites: Application of a chemical transport model, 
15:16187 (R;US) 

Modeling studies of multiphase fluid and heat flow processes in 
nuclear waste isolation, 15:16171 (BA;US) 

Retrieval and analysis of simulated defense HLW package ex- 
periments at the WIPP, 15:16056 (BA;US) 

Selected concrete spent fuel storage cask concepts and the 
DOE/PSN Cooperative Cask Testing Program, 15:16122 
(R;US) 

Summary of key factors which led to recommendation of the 
reference repository location and the site of the principal bore- 
hole, 15:16139 (R;US) 

The brine migration test: A nuclear waste repository simulation 
experiment at the ASSE salt mine - Federal Republic of Ger- 
many, 15:16168 (BA;US) 

The importance of variables and parameters in radiolytic chemi- 
cal kinetics modeling, 15:16172 (BA;US) 

Theory and calculation of water distribution in bentonite in a 
thermal field, 15:16169 (BA;US) 

RADIOACTIVE WASTE MANAGEMENT 

Development, implementation, and experiences of the Swedish 
spent fuel and waste sea transportation system, 15:17565 
(RA;US) 

impacts-BRC [below regulatory concern]: The microcomputer 
version, 15:19146 (R;US) 

Program cost and schedule baseline, 15:16074 (R;US) 

Quarterly report on program cost and schedule: Fourth quarter 
FY 1989, 15:16073 (R;US) 

TN24 Mk Il: A high capacity dry cask for storage and transport 
of long cooled fuel, 15:17559 (RA;US) 

Transport studies associated with the selection of a site for a UK 
deep repository for disposal of radioactive wastes, 15:17534 
(RA;US) 

RADIOACTIVE WASTE STORAGE 

Modeling studies of multiphase fluid and heat flow processes in 
nuclear waste isolation, 15:16171 (BA;US) 

The extension of the storage with surveillance period for 
CANDU reactors with particular reference to the Douglas 
Point reactor, 15:16648 (R;CA) 

The study of equilibrium solids in actinide solubility experiments: 
Progress report 1 April 1988-31 March 1989, 15:17455 (R;GB) 

RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
CALCINED WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
Air Pollution Monitoring 

Characterization of the atmospheric dispersion of radioactive ef- 

fluents at the TFTR/CIT site, 15:19078 (BA;US) 


Computerized Control Systems 

SCALE-4: An improved computational system for spent-fuel 

cask analysis, 15:17609 (RA;US) 
Maritime Transport 

Inservice inspection and maintenance of transport casks at the 
CLAB facility in Sweden, 15:17586 (RA;US) 

The need and necessity for the M/S Sigyns advanced communi- 
cation and navigation systems, adapted for marine transport 
of radioactive materials, 15:17591 (RA;US) 

Materials Testing 

Estimation of dose rate distributions in a low level radioactive- 
waste shipping vessel by applying the Monte Carlo method, 
15:17612 (RA;US) 

Mathematical Models 

Three-dimensional contaminant plume dynamics in the vadose 
zone: Simulation of the 241-T-106 single-shell tank leak at 
Hanford, 15:16118 (R;US) 

Packaging 

A container for storage and disposal of low-level waste, 
15:17487 (RA;US) 

Advanced handling technology project and implications for cask 
design, 15:17491 (RA;US) 
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Application of statistical method to LLRW transportation man- 
agement, 15:17617 (RA;US) 

Design and testing of the TN-Gemini packaging, 15:17486 
(RA;US) 

Design basis for resistance to shock and vibration, 15:17539 
(RA;US) 

Development of a concrete container for irradiated fuel storage 
and transport, 15:17544 (RA;US) 

Dry storage of irradiated fuel at ENEA’s EUREX and ITREC 
plants: Two solutions, 15:17493 (RA;US) 

Interaction modeling for multiobjective scheduling and routing of 
radioactive waste shipments, 15:17495 (RA;US) 

Methods for estimating costs of transporting spent fue! and de- 
fense high-level radioactive waste for the civilian radioactive 
waste management program, 15:17535 (RA;US) 

NUHOMS transportation system interfaces, 15:17547 (RA;US) 

Radiological impact on the public of transportation for the Cana- 
dian Nuclear Fuel Waste Management Program, 15:17553 
(RA;US) 

TRUPACT | filtered pressure equalization system, 15:17604 
(RA;US) 

The risks and consequences from the transport of low specific 
activity materials by truck, 15:17550 (RA;US) 

Transport and storage casks for long cooled spent fuel ele- 
ments, 15:17548 (RA;US) 


Radiolysis 
The importance of variables and parameters in radiolytic chemi- 
cal kinetics modeling, 15:16172 (BA;US) 


Radionuclide Migration 
Source-term comparison using the arest and SYVAC-vault mod- 
els: Effects of decay-chain in growth and precipitation, 
15:16055 (BA;US) 


Storage 

A container for storage and disposal of low-level waste, 
15:17487 (RA;US) 

Application of statistical method to LLRW transportation man- 
agement, 15:17617 (RA;US) 

Development of a concrete container for irradiated fuel storage 
and transport, 15:17544 (RA;US) 

Dry storage of irradiated fuel at ENEA’s EUREX and ITREC 
plants: Two solutions, 15:17493 (RA;US) 

Inservice inspection and maintenance of transport casks at the 
CLAB facility in Sweden, 15:17586 (RA;US) 

Interaction modeling for multiobjective scheduling and routing of 
radioactive waste shipments, 15:17495 (RA;US) 

Radioactive waste transport in the Netherlands, 15:17564 
(RA;US) 

Radiological impact on the public of transportation for the Cana- 
dian Nuclear Fuel Waste Management Program, 15:17553 
(RA;US) 

The OCRWM transportation institutional program: Cooperative 
planning for NWPA transportation, 15:17531 (RA;US) 

The civilian spent fuel and high-level waste transportation pro- 
gram, 15:17530 (RA;US) 

The need and necessity for the M/S Sigyns advanced communi- 
cation and navigation systems, adapted for marine transport 
of radioactive materials, 15:17591 (RA;US) 

The safety assessment of radioactive material transpotation at 
sea, 15:17618 (RA;US) 

Transportation of radioactive materials in Colorado, 15:17528 
(RA;US) 


Transport 

A container for storage and disposal of low-level waste, 
15:17487 (RA;US) 

A spent fuel transportation cask for the 21st Century, 15:17635 
(RA;US) 

Accident risks in nuclear facilities. May 1988-September 1989 
(Citations from the NTIS data base). Report for May 1988- 
September 1989, 15:16761 (R;US) 

Advanced handling technology project and implications for cask 
design, 15:17491 (RA;US) 

Application of statistical method to LLRW transportation man- 
agement, 15:17617 (RA;US) 





Design and testing of the TN-Gemini packaging, 15:17486 
(RA;US) 

Design basis for resistance to shock and vibration, 15:17539 
(RA;US) 

Developing a new generation of spent fuel casks, 15:17633 
(RA;US) 

Development of a concrete container for irradiated fuel storage 
and transport, 15:17544 (RA;US) 

Dry storage of irradiated fuel at ENEA’s EUREX and ITREC 
plants: Two solutions, 15:17493 (RA;US) 

Estimation of dose rate distributions in a low level radioactive- 
waste shipping vessel by applying the Monte Carlo method, 
15:17612 (RA;US) 

Interaction modeling for multiobjective scheduling and routing of 
radioactive waste shipments, 15:17495 (RA;US) 

Investigation of cask drop analysis method considering interac- 
tion with its contents for reprocessed radioactive waste 
shipping cask, 15:17602 (RA;US) 

Methods for estimating costs of transporting spent fuel and de- 
fense high-level radioactive waste for the civilian radioactive 
waste management program, 15:17535 (RA;US) 

NUHOMS transportation system interfaces, 15:17547 (RA;US) 

Potential fuel damage within a shipping cask following a postu- 
lated impact accident, 15:17520 (RA;US) 

Radiological impact on the public of transportation for the Cana- 
dian Nuclear Fuel Waste Management Program, 15:17553 
(RA;US) 

TRUPACT | filtered pressure equalization system, 15:17604 
(RA;US) 

The OCRWM transportation institutional program: Cooperative 
planning for NWPA transportation, 15:17531 (RA;US) 

The civilian spent fuel and high-level waste transportation pro- 
gram, 15:17530 (RA;US) 

The risks and consequences from the transport of low specific 
activity materials by truck, 15:17550 (RA;US) 

The safety assessment of radioactive material transpotation at 
sea, 15:17618 (RA;US) 

Transport and storage casks for long cooled spent fuel ele- 
ments, 15:17548 (RA;US) 

Transportation of radioactive materials in Colorado, 15:17528 
(RA;US) 

Transporting spent and damaged fuel in the United States: Re- 
cent experience and lessons learned related to the evoling 
transportation policy of the U.S. Department of Energy, 
15:17506 (RA;US) 

Underground Disposal 

Status of microwave process development for RH-TRU [remote- 
handled transuranic] wastes at Oak Ridge National 
Laboratory, 15:16066 (R;US) 

RADIOAPPLICATORS 

See RADIATION SOURCES 
RADIOAUTOGRAPHY 

See AUTORADIOGRAPHY 
RADIOBIOLOGICAL EFFECTS 

See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 

Probabilistic approach to obtain hit-size effectiveness functions 
which relate microdosimetry and radiobiology, 15:18117 (J;US) 

Progress report - Physics and Health Sciences - Health Sci- 
ences Section - 1986 July 01 - December 31, 15:19091 (R;CA) 

RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMICAL LABORATORIES 
See HOT LABS 
RADIOCHEMISTRY 
Application of risk assessment in upgrading safety and quality of 
radiochemical operations, 15:16183 (R;US) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHY (AUTO) 
See AUTORADIOGRAPHY 


RADIUM ISOTOPES 


RADIOISOTOPE HEAT SOURCES 
Design and operation of an inert gas facility for thermoelectric 
generator storage, 15:16820 (R;US) 
Thermal vacuum life test facility for radioisotope thermoelectric 
generators, 15:16819 (R;US) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 
See also NEUTRON-DEFICIENT ISOTOPES 
Determination of spatial distribution of radionuclides in absorb- 
ing media, 15:18537 (D;GB) 
Evaluation of radionuclide transport: Effect of radionuclide sorp- 
tion and solubility, 15:16143 (R;US) 
Performance of a coincidence based blood activity monitor, 
15:18082 (R;US) 
The basalt/water system: Considerations for a nuclear waste 
repository, 15:16145 (R;US) 
The spectrum atlas of radionuclides for medical purposes, 
15:18080 (R;SU;in Russian) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOMETERS 
Technical description of the W.1.S. solarfurnace, 15:16380 (RA;IL) 
RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 
Manual of bioassay procedures for radionuclides, 15:18708 
(R;CA) 
RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 
Development of adequate meteorological monitoring standards 
for safety analysis of nuclear facilities, 15:17881 (R;CA) 
Distribution of 197Cs, Sr, 238Pu, 239Pu, 241Am and 24Cm in 
Pond B, Savannah River Site, 15:16151 (R;US) 
Evaluation of radionuclide transport: Effect of radionuclide sorp- 
tion and solubility, 15:16143 (R;US) 
Laboratory investigations in support of the migration experi- 
ments at the Grimsel test site, 15:16123 (R;CH) 
Radiation-dose consequences of acid rain, 15:17922 (R;CA) 
Response capabilities of two radiation detection instruments to 
0.1% Apo of radionuclides, 15:17504 (RA;US) 
Subsurface closure engineering plan, 15:16135 (R;US) 
The approximate analytical method for groundwater modelling, 
15:17985 (R;CA) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 
See RADIONUCLIDE KINETICS 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Results of evaluating radionuclide purity of selected radiophar- 
maceuticals supplied in 1983-1987 to Nuclear Medicine 
Department of Regional Institute of National Health in Prague, 
15:17459 (RA;CS;in Czech) 
Results of the quality assurance testing programme for radio- 
pharmaceuticals 1986, 15:17456 (R;AU) 
RADIOSTERILIZATION 
Radiation preservation with reduced nitrites of bacon and other 
cured meats - a review, 15:18088 (Fi;CA) 
The identification of irradiated fish: a review, 15:17451 (R;CA) 
RADIUM 
Evaluation of radionuclide transport: Effect of radionuclide sorp- 
tion and solubility, 15:16143 (R;US) 
RADIUM ISOTOPES 
Evidence of intrinsic reflection asymmetric nuclear shapes, 
15:18282 (D;US) 
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RADON 

Comments upon 'basis of intake limits for radon and thoron 
daughters’, 15:16185 (R;CA) 

Radon and formaldehyde concentrations as a function of venti- 
lation rates in new residential buildings in the Northwest, 
15:17918 (J:US) 

Radon gas: Health risks and toxicity. March 1974-November 
1989 (Citations from the NTIS data base). Report for March 
1974-November 1989, 15:17908 (R;US) 

Thermodynamic description of solvation of nonpolar gases in 
aqueous solutions, 15:17296 (RA;SU;in Russian) 

Will CFC restrictions jeopardize anticipated foundation thermal 
efficiency gains?, 15:16843 (R;US) 

RADON 222 

Measurement of °2*Rn diffusion in porous concrete, 15:17947 
(RA;CS;in Czech) 

Radon and radiation biology of the lung: Compilation of the pa- 
pers presented at the further education meeting on radiation 
biology, Paul Scherrer Institute, November 25, 1988, 
15:17972 (R;CH;In English, German) 

RADON ISOTOPES 

See also RADON 222 

Evidence of intrinsic reflection asymmetric nuclear shapes, 
15:18282 (D;US) 

RADON MONITORS 
See EMANOMETERS 
RADURIZATION 

Radiation preservation with reduced nitrites of bacon and other 

cured meats - a review, 15:18088 (R;CA) 
RAFFINOSE 

Nonlinear regression programs for the analysis of Gouy fringe 
patterns from isothermal free-diffusion experiments on three- 
component systems, 15:17402 (J;US) 

RAIL TRANSPORT 
Preliminary rail access study, 15:16079 (R;US) 
RAILGUN ACCELERATORS 

Computational and experimental of railgun structural perfor- 

mance, 15:17051 (R;US) 
RAILROAD CARS 

Tank-car internal shell explosion supression system: Prelimi- 

nary thermal feasibility study, 15:17647 (R;CA) 
RAMAN SPECTROSCOPY 

Cars (coherent anti-Stokes Raman scattering) diagnostics in re- 
acting mixtures, 15:17372 (J;US) 

The potentiometric and laser RAMAN study of the hydrolysis of 
uranyl chloride under physiological conditions and the effect 
of systematic and random errors on the hydrolysis constants, 
15:17276 (R;CA) 

RAMJET ENGINES 
Flame holding envelope in a miniature solid fuel ramjet combus- 
tor, 15:17682 (RA;IL) 
RANGE FINDERS 
See also RADAR 
Minisodars: Applications and potential, 15:17870 (R;US) 
RANKINE CYCLE 

Development of a binary-steam-process with potassium-water 
steam cycle. Potassium system of a 300 MW,) BRC (Binary 
Rankine Cycle) power plant, 15:16491 (R;DE;in German) 

Experience in on-site electricity supply from locally available 
heat sources, 15:16390 (RA;IL) 

Low temperature (T < 100 degrees C) solar thermal electricity, 
15:16375 (RA;IL) 

RANKINE CYCLE POWER SYSTEMS 

Development in energy technologies. Unused heat recovery in 
energy intensive industries, 15:16937 (RA;IL) 

Power production from waste heat: Rankine processes with 
other types of working fluids than steam, 15:16494 (R;NO;In 
Norwegian) 

RARE EARTH COMPLEXES 
See also DYSPROSIUM COMPLEXES 
ERBIUM COMPLEXES 
HOLMIUM COMPLEXES 
LANTHANUM COMPLEXES 
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PRASEODYMIUM COMPLEXES 
YTTERBIUM COMPLEXES 

Investigation of lanthanide thiocyanate complexes in nonaque- 
ous media by the '*N NMR spectroscopy method, 15:17319 
(RA;SU;In Russian) 

Kinetics of dissociation of the yttrium subgroup lanthanide diph- 
thalocyanines in sulfuric acid, 15:17340 (RA;SU;In Russian) 

Lazer two-photon photoionization spectroscopy for rare earth 
determination, 15:17229 (RA;SU;In Russian) 

Nonaqueous solutions of lanthanide(3) diethyldithiocarbamato- 
hexamethy! phosphotriamide coordination compounds, 
15:17307 (RA;SU;Iin Russian) 

Rare earth borohydride complexing with nitrogen-containing lig- 
ands in nonaqueous media, 15:17314 (RA;SU;In Russian) 

Solvation of rare earth halogenoalkyicarboxylates in nonaque- 
ous aprotic solvents, 15:17300 (RA;SU;In Russian) 

Study of complexing and solvation of the cerium group rare 
earth ions by the methods of luminescence and nonlinear 
laser spectroscopy, 15:17336 (RA;SU;In Russian) 

Synthesis and study of lanthanide different-ligand complexes in 
nonaqueous media, 15:17306 (RA;SU;In Russian) 

RARE EARTH COMPOUNDS 
See also CERIUM COMPOUNDS 
GADOLINIUM COMPOUNDS 
LANTHANUM COMPOUNDS 
NEODYMIUM COMPOUNDS 

Photoluminescence sounding of rare earth impurities in materi- 
als of scintillation technics, 15:17239 (RA;SU;In Russian) 

Thermodecomposition of lanthanides (III) and ytrium (Ill) gluco- 
heptonates, 15:17285 (R;BR;In Portuguese) 

RARE EARTH NUCLEI 
See also CERIUM 142 
DYSPROSIUM 165 
NEODYMIUM 144 
The structure of nuclei far from beta stability: Progress report for 
the period May 15, 1987 to May 14 1990, 15:18515 (R;US) 
RARE EARTHS 
See also CERIUM 
EUROPIUM 
LUTETIUM 
NEODYMIUM 
PRASEODYMIUM 
PROMETHIUM 
SAMARIUM 
TERBIUM 
THULIUM 
YTTERBIUM 

Impurity effect on magnetic phase transitions in heavy rare earth 
metals, 15:17037 (RA;SU;in Russian) 

Localized-itinerant magnetism: a simple model with applications 
to intermetallic of heavy rare-earths, 15:17023 (R;BR;In Por- 
tuguese) 

Use of X-ray fluorescence spectrometry for determination of im- 
purities and doped in monocrystals (Mo, Re, Sc, Y, Nb, V, Te, 
rare earths, etc.), 15:17252 (RA;SU;In Russian) 

RDF 
See REFUSE DERIVED FUELS 
REACTION INTERMEDIATES 

Laser spectroscopy and dynamics of transient species formed in 
pyrolysis reactions: Progress report, June 1, 1989-—May 31, 
1990, 15:17470 (R;US) 

Rapid polarity reversal in the charge-transfer excited state of 
9,9’-bianthryl, 15:17449 (J;US) 

REACTION KINETICS 
Development of a biological process for destruction of nitrates and 
carbon tetrachloride in Hanford groundwater, 15:16119 (R;US) 
REACTION MECHANISMS 
See REACTION KINETICS 
REACTION RATE 
See REACTION KINETICS 
REACTIVITY INSERTIONS 

Computer code for the analyses of reactivity initiated accident of 
heavy water moderated and cooled research reactor 
"EUREKA-2D’, 15:16664 (R;JP;ln Japanese) 





REACTOR ACCIDENTS 
See also DESIGN BASIS ACCIDENTS 
LOSS OF COOLANT 
LOSS OF FLOW 

A passive containment system for advanced light-water reac- 
tors, 15:16681 (RA;US) 

Accident consequence assessments with different atmospheric 
dispersion models. A benchmark study, 15:17888 (R;DE) 

Accident risks in nuclear facilities. May 1988-September 1989 
(Citations from the NTIS data base). Report for May 1988- 
September 1989, 15:16761 (R;US) 

Analysis of core damage frequency: Internal events methodol- 
ogy: Revision 1, 15:16671 (R;US) 

Annual report on radioactive discharges from Winfrith and moni- 
toring the environment 1986, 15:16637 (R;GB) 

Backfitting of independent residual heat-removal systems in 
West Germany and Switzerland, 15:16683 (RA;US) 

Reactivity accidents: A reassessment of the design-basis 
events, 15:16674 (R;US) 

Reliability of real-time computing with radiation data feedback at 
accidental release, 15:16666 (R;HU) 

The DF-4 fuel damage experiment in ACRR [Annual Core Re- 
search Reactor] with a BWR [Boiling Water Reactor] control 
blade and channel box, 15:16672 (R;US) 

UFOMOD - atmospheric dispersion and deposition, 15:17887 
(R;DE) 

REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 

AECB's consultative document C-98, 15:16515 (RA;XA) 

Residual life assessment of major light water reactor compo- 
nents: Overview: Volume 2, 15:16673 (R;US) 


REACTOR CONTROL RODS 
See CONTROL ELEMENTS 


REACTOR CONTROL THEORY 
See REACTOR KINETICS 


REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 

Closeout of IE Bulletin 85-01: Steam binding of auxiliary feed- 
water pumps, 15:16553 (R;US) 

Cognitive correlates of ultrasonic inspection performance, 
15:16656 (R;US) 

Effect of coolant chemistry on PWR radiation transport pro- 
cesses: Volume 1, Experimental results and assessments: 
Final report, 15:16655 (R;US) 

Effect of coolant chemistry on PWR radiation transport pro- 
cesses: Volume 2, Operational aspects and experimental 
procedures: Final report, 15:16531 (R;US) 

Effect of coolant chemistry on PWR radiation transport pro- 
cesses: Volume 3, Operational and experimental data: Final 
report, 15:16532 (R;US) 

REACTOR CORES 

Analysis of core damage frequency: Internal events methodol- 
ogy: Revision 1, 15:16671 (R;US) 

The BWR core simulator COSIMA with 2 group nodal flux ex- 
pansion and control rod history, 15:16526 (R;DK) 


REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 


REACTOR FUELS 
See NUCLEAR FUELS 


REACTOR KINETICS 
The reactor core analysis code CITATION-1000VP for High 
Temperature Engineering Test Reactor, 15:16641 (R;JP;In 
Japanese) 
REACTOR LATTICES 
Validation of LWR calculation methods and JEF-1 based data li- 
braries by TRX and BAPL critical experiments, 15:16617 
(R;CH) 


REACTOR LICENSING 

Nuclear Regulatory Commission issuances: Volume 30, No. 3, 
15:16601 (R;US) 

Status of power-reactor projects undergoing licensing review, 
15:16608 (RA;US) 

REACTOR MAINTENANCE 

Maintenance and corrosion at Dukovany nuclear power plant, 

15:16549 (RA;CS;In Czech) 
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Oligomer and mixed-metal compounds potential multielectron 
transfer agent: Progess report, January 1, 1987—January 1, 
1990, 15:17278 (R;US) 

Reactions between metal carbonyl anions and cations: Rapid 
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Saint marys river-oil/toxic substance spill study current veloci- 
ties and directions 1980-1983. Final report, 15:15986 (R;US) 
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function level, 15:16514 (RA;XA) 

Experiences of PSA methods in safety review and upgrading of 
nuclear reactors in Sweden, 15:16516 (RA;XA) 

Probabilistic assessment of safety, 15:16547 (RA;CS;in Czech) 

Probabilistic safety criteria used to evaluate loss of off-site 
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Fission as a tool to measure the angular momentum associated 

with fusion and incomplete fusion, 15:18557 (RA;DE) 
SAMARIUM 154 TARGET 

Fission as a tool] to measure the angular momentum associated 

with fusion and incomplete fusion, 15:18557 (RA;DE) 
SAMARIUM ALLOYS 

An assessment of the effects of radiation on permanent magnet 
material in the ALS [Advanced Light Source] insertion de- 
vices, 15:17046 (R;US) 

SANDIA LABORATORIES 
United States Photovoltaic Program, 15:16309 (RA;IL) 
SANDSTONES 

Re-analysis of the MWX [Multi-Well Experiment] fracture stimu- 

lation data from the Fluvial zone of the Mesaverde Formation 
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SANDSTONES 


and comparison with Paludal and Coastal zone behavior: Fi- 
nal report, 15:16018 (R;US) 

The effects of rock characteristics on relative permeability, 
15:15946 (R;US) 

SANITARY LANDFILLS 

Impact of RDF cofiring on power plant operation and eco- 
nomics, 15:16969 (BA;US) 

Superfund Record of Decision (EPA Region 5): Bower's Landfill, 
OH. (First remedial action), March 1989. Final report, 
15:18016 (R;US) 

SAPHIR REACTOR 

Contributions to research reactor safety, operations and modifi- 

cations, 15:16679 (R;CH) 
SAPPHIRE 

Friction and wear of oxide-ceramic sliding against IN-718 nickel 

base alloy at 25 to 800 C in atmospheric air, 15:17090 (R;US) 
SASKATCHEWAN 

Exhaustible resources and economic growth: the case of ura- 
nium mining in Saskatchewan, 15:16058 (R;CA) 

Historical streamflow summary, Saskatchewan, 
15:16279 (R;CA) 

SATELLITES 

Development of the RAIDS (Remote Atmospheric and lono- 
spheric Detector System) extreme-ultraviolet wedge and strip 
detector. Technical report, 15:18222 (R;US) 

Fabricate, calibrate, and test a dosimeter for integration into the 
CRRES (Combined Release and Radiation Effects Satellite) 
satellite. Final report, 18 August 1982-28 February 1989, 
15:17774 (R;US) 

RAIDS (Remote Atmospheric and lonospheric Detection Sys- 
tem): An orbiting observatory for ionospheric remote sensing 
from space. Technical report, 15:18221 (R;US) 

Second beamed space-power workshop, 15:16688 (R;US) 

SAUDI ARABIA 

Solar power plants with a membrane concave mirror 50 kW, 

15:16413 (RA;IL) 
SAVANNAH RIVER PLANT 

Carolina bays of the Savannah River Plant, 15:16181 (R;US) 

Fish survey of Pen Branch and Indian Grave Branch, 15:18031 
(R;US) 

Fish survey of Pen Branch and Indian Grave Branch, 15:18032 
(R;US) 

Flora of the Savannah River Plant: An inventory of the vascular 
plants of the Savannah River Plant, US Department of En- 
ergy, Aiken, South Carolina, 15:16180 (R;US) 

Seasonal dynamics of benthic macroinvertebrates of Pond B, 
Savannah River Plant Aiken, South Carolina, 15:18121 (R;US) 

The Pauropoda (Myriapoda) of the Savannah River Plant, 
Aiken, South Carolina, 15:17974 (R;US) 

SCALERS 
Calibration procedures and protocols for radiation sampling 
pumps and alpha-particle scalers, 15:17891 (R;CA) 
SCALING UNITS 
See SCALERS 
SCANDIUM 51 
Lifetimes of excited states of fp-shell nuclei, 15:17273 (D;US) 
SCANDIUM BROMIDES 
Nonaqueous solvent role in investigation of rare earth bromide 
reaction with simple hydrides, 15:17321 (RA;SU;In Russian) 
SCANDIUM COMPOUNDS 
See also SCANDIUM BROMIDES 
SCANDIUM OXIDES 

Bulk modulus of titanium hydride and scandium deuteride: Ex- 

periment and theory, 15:17119 (J;DE) 
SCANDIUM OXIDES 

Determination of terbium microamounts in high purity scandium 
oxide from sensitized luminescence of crystallophosphors, 
15:17253 (RA;SU;In Russian) 

SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCATTERING 

Random matrix description of chaotic scattering: Semi-classical 

approach, 15:18262 (R;IL) 


to 1988, 
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Spline-collocation scheme for numerical solution of one-channel 
scattering problem, 15:18911 (R;SU;In Russian) 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCHOOL BUILDINGS 
A study of indoor air quality in Alberta schools, 15:17886 (R;CA) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHROEDINGER EQUATION 
Schroedinger equation analysis in the Breit-Hylleraas symmetry 
representation, 15:18910 (R;SU;in Russian) 
The Fock expansion in atomic and molecular quantum mechan- 
ics, 15:18242 (RA;IL) 
The bound states of the Schroedinger equation with the poten- 
tial V=A/x?+Bx® - A numerical solution, 15:18898 (R;XA) 
SCHWINGER SOURCE THEORY 
BRST-BFV quantization of Chiral Schwinger model, 15:18492 
(R;XA) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
A liquid xenon imaging telescope for 1-30 MeV gamma-ray as- 
trophysics, 15:17800 (R;US) 
Akeno Giant Air Shower Array, 15:18185 (RA;JP) 
Detection of the muon component of EAS initiated by neutral 
primary cosmic radiation, 15:18707 (D;GB) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCOTLAND 
See UNITED KINGDOM 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEASONAL THERMAL ENERGY STORAGE 
Experimental study on energy conservation in a seasonal heat 
storage in the ground, 15:16707 (RA;IL) 
SECALE 
See RYE 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY BEAMS 
The projectile fragment separator FRS at GSI, 15:17761 (R;DE) 
SECONDARY COOLANT CIRCUITS 
Tightness of components and reliability of power plant, 
15:16541 (RA;CS;In Slovak) 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SECURITY 
DOE [Department of Energy] risk assessment worksheets: A 
structured approach: Volume 2, 15:19094 (R;US) 
SEDIMENT BASINS 
See SETTLING PONDS 
SEDIMENTARY ROCKS 
See also SANDSTONES 
Post-Columbia River Basalt Group stratigraphy and map compi- 
lation of the Columbia Plateau, Oregon, 15:16070 (R;US) 
SEDIMENTATION 
Sedimentation in some NE Estonian lakes traced by ?'°Pb 
method, 15:18008 (RA;DD) 
SEDIMENTS 
Acute toxicity of sediment from Eagle Harbor, Washington, to the 
infaunal amphipod Rhepoxynius abronius, 15:18125 (R;US) 
Benthic reconnaissance of central and northern California OCS 
(Outer Continental Shelf) Areas. Volume 1. Technical report. 
Volume 2. Technical appendices. Final report, 15:18015 (R;US) 
Recent sedimentary processes in the Gulf of Danzig: Investiga- 
tions of 21°Pb, 187Cs, 14C and delta’C, 15:17180 (RA;DD;In 
German) 
Sources and composition of organic materials in waters and 
sediments of the Southern California coastal zone: Progress 
report, May 15, 1985—May 14, 1989, 15:17988 (R;US) 





SEEDLINGS 

Interactions between seedlings of Agave deserti and the nurse 

plant Hilaria rigida, 15:17982 (J;US) 
SEEDS 

Oil, fatty acid, and protein content of seeds harvested from soy- 

beans exposed to O3 and/or SO2, 15:18128 (J;US) 
SEISMIC ARRAYS 

Waveform data collection for source inversion and Lg yield stud- 
ies. Final report, 15 June 1987-31 August 1989, 15:17849 
(R;US) 

SEISMIC EVENTS 

See also EARTHQUAKES 

A comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems: Summary of 
research, 1988-1989, 15:18139 (R;US) 

Evaluation of impact of potential flooding criteria on the Hanford 
Project, 15:16147 (R;US) 

Tennessee Valley Authority environmental assessment: Nicka- 
jack Project: Modification to safely pass the probable 
maximum flood, 15:16287 (R;US) 

SEISMOGRAPHS 

Waveform data collection for source inversion and Lg yield stud- 
ies. Final report, 15 June 1987-31 August 1989, 15:17849 
(R;US) 

SELENIUM 

A PHREEQE database for Pd, Ni and Se, 15:17361 (R;CH) 

Effects of selenium on mallard duck reproduction and immune 
function, 15:18123 (R;US) 

SELLAFIELD REPROCESSING PLANT 
Black report up-date, 15:18104 (R;GB) 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 
See also HGI2 SEMICONDUCTOR DETECTORS 
S| SEMICONDUCTOR DETECTORS 

Specific aspects in determining large-volume sample radioactiv- 
ity - effect of self-absorption and genuine summations, 
15:17201 (RA;CS;In Czech) 

State of the art in semiconductor detectors, 15:17776 (R;US) 

SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR DIODES 
TRANSISTORS 

Accurate timing model for fault simulation in MOS circuits. Mas- 

ter’s thesis, 15:17695 (R;US) 
SEMICONDUCTOR DIODES 

Development of rework process for SA1745 diodes: Final re- 

port, 15:17141 (R;US) 
SEMICONDUCTOR JUNCTIONS 

Modification of two-dimensional distributions of impurity at 
polyenergetic ion implantation, 15:18851 (RA;SU;In Russian) 

The type conversion of crystalline rho-CulnSe2 due to the depo- 
sition of CdS, 15:17156 (BA;US) 

SEMICONDUCTOR MATERIALS 

See also N-TYPE CONDUCTORS 

Coherent bremsstrahlung in semiconductor superlattices, 
15:18838 (RA;SU;In Russian) 

Coupled magnetoplasmon-phonon modes at the surface of a 
semi-infinite semiconductor superlattice, 15:18733 (R;XA) 

INAA investigation of semiconductor silicon contamination dur- 
ing surface preparation, 15:17215 (RA;CS;In Czech) 

Investigation of local structure and bonding in semiconductor al- 
loys using the NMR technique, 15:18756 (RA;IL) 

On the measurement of photocurrent, photopotential, and pho- 
toluminescence transients at the semiconductor/electrolyte 
interface, 15:17442 (BA;US) 

Structure and vibrational excitations of reconstructed semicon- 
ductor surfaces: Progress report, 15:17127 (R;US) 

SEMILEPTONIC DECAY 

B°-B° mixing - a theoretical evaluation after ARGUS, 15:18343 
(RA;US) 

Decisive test of Cabibbo theory in =~ semileptonic decay, 
15:18411 (D;US) 

Models of semileptonic decays, 15:18439 (BA;US) 


SHIPPINGPORT REACTOR 


SENSIBLE HEAT STORAGE 

International network for solar drying of agricultural products, 
15:16931 (RA;IL) 

Managing energy in solar dwellings with high inertia concrete 
slab and pebble bed storage, 15:16855 (RA;IL) 

SENSITIVITY 

See also PHOTOSENSITIVITY 

Personnel neutron dosimetry using electrochemically etched 
CR-39 foils: Revision 1, 15:18720 (R;US) 

SEPARATION PROCESSES 
See also FILTRATION 
ISOTOPE SEPARATION 
LEACHING 
PRECIPITATION 

Investigation of coal preparation systems, with particular regard 
to separation efficiencies, 15:15851 (R;DE;In German) 

Membrane processes in the rationalization of agro-food and 
leather industry; energetic and ecological aspects, 15:16938 
(RA;IL) 

SERI 
See SOLAR ENERGY RESEARCH INSTITUTE 
SETTLING PONDS 

X-231B oil biodegradation plot: 

15:17971 (R;US) 
SEWAGE 

See also SEWAGE SLUDGE 

Activated carbon: Utilization in sewage and industrial-waste 
treatment. January 1987-November 1989 (Citations from the 
NTIS data base). Report for January 1987-November 1989, 
15:16965 (R;US) 

Sewage and industrial waste treatment: Wetlands. January 
1977-December 1989 (Citations from the Selected Water 
Resources Abstracts data base). Report for January 1977- 
December 1989, 15:16967 (R;US) 

SEWAGE SLUDGE 

Municipal incineration studies: Sludge, refuse, and solid wastes. 
October 1984-November 1989 (Citations from the NTIS data 
base). Report for October 1984-November 1989, 15:16966 
(R;US) 

Production of fuel oil from sewage sludge by the STORS pro- 
cess, 15:16971 (BA;US) 

SHALE OIL 

Perform research in process development for hydroretorting of 
eastern oil shales: Volume 3, Sample procurement summary 
report: Final report, 15:16037 (R;US) 

Tandem mass spectrometry for the determination of trace ster- 
anes in crude and shale oils, 15:16009 (BA;US) 

SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS 

See also INTERACTING BOSON MODEL 

Investigation of neutron shell effects and fission channels in the 
spontaneous fission of the PU-isotopes, 15:18620 (RA;DE) 

lsoscalar factors for multishell calculations, 15:18902 (RA;IL) 

Theory of fission and cluster-decay, 15:18622 (RA;DE) 

SHIELDING 

Neutron and gamma shielding test and its analysis of ductile 
cast packaging, 15:17523 (RA;US) 

Shield design, analysis, and testing to survive stainless steel 
projectiles, 15:17858 (R;US) 

SHIELDS 

Effects of oblique impact on hypervelocity shield performance, 
15:17835 (R;US) 

SHIP PROPULSION REACTORS 

Design study of a modular gas-cooled, closed Brayton-cycle re- 
actor for marine use. Master’s thesis, 15:16646 (R;US) 

Nuclear-electric magnetohydrodynamic propulsion for subma- 
rine. Master's thesis, 15:16645 (R;US) 

SHIPMENT 
See TRANSPORT 
SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 
Shippingport Station aging evaluation, 15:16677 (R;US) 


Closure Options Study, 
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SHIPS 


SHIPS 
See also NUCLEAR SHIPS 
SUBMARINES 
Trends in the shipping industry, 15:15910 (RA;IL) 
SHOCK WAVES 

Barrier shots-l; gauge results (1D), 15:17676 (R;US) 

Bromoform (CHBr3) — A very high-pressure shock-wave ana- 
lyzer, 15:17142 (R;US) 

Effect of source modelling on the inferred yeild from an under- 
ground nuclear explosion, 15:17848 (R;US) 

SHORT ROTATION CULTIVATION 

Plan for action. Summary, 15:16206 (RA;US) 
SHOWER COUNTERS 

Small angle physics at CDF: A progress report, 15:17777 (R;US) 
SHRUBS 

The effect of CaCO, on the uptake of phosphorus by two desert 
shrub species, Larrea tridentata (DC.) Cov. and Parthenium 
incanum H.B.K., 15:17980 (J;US) 

SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
S! SEMICONDUCTOR DETECTORS 

Proposed method of assembly for the BCD silicon strip vertex 
detector modules, 15:17778 (R;US) 

The Mark II Silicon Strip Vertex Detector and performance of a 
silicon detector telescope in the Mark II detector at the SLC, 
15:17808 (R;US) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA MODEL 

A Monte Carlo study of a non-renormalizable field theory, 
15:18922 (D;US) 

A chiral quantum baryon, 15:18468 (R;BR) 

Skyrmion and other extended solutions of nonlinear o-models in 
2 and (2+1) dimensions, 15:18463 (D;GB) 

Sphalerons of O(3) nonlinear sigma model on a circle, 15:18503 
(R;JP) 

Supersymmetric o-models and quaternionic geometry, 
15:18513 (D;US) 

SIGMA-410 RESONANCES 

See SIGMA MODEL 
SIGNALS 

Signal processing: Final report, 15:19125 (R;US) 
SILANES 

A kinetics study of the atmospheric pressure CVD reaction of 
silane and nitrous oxide, 15:17121 (J;US) 

Self-assembling trimolecular redox chains at Zeolite Y modified 
electrodes, 15:17367 (J;US) 

SILICA 
The precipitation dynamics of silica particles, 15:17082 (R;US) 
SILICATES 
See also ALUMINIUM SILICATES 
GARNETS 
LITHIUM SILICATES 

Evidence from alkali-metal NMR spectroscopy for ion pairing in 
alkaline silicate solutions, 15:17388 (J;US) 

Influence of alkali-metal cations on silicon exchange and silicon- 
29 spin relaxation in alkaline silicate solutions, 15:17389 (J;US) 

SILICEOUS ROCK 
See SANDSTONES 
SILICON 
Antiproton Beams 

Impact parameter dependence of antiproton energy losses, 

15:18813 (RA;SU;In Russian) 
Atom Transport 

Influence of alkali-metal cations on silicon exchange and silicon- 

29 spin relaxation in alkaline silicate solutions, 15:17389 (J;US) 
Bremsstrahiung 

Yields of low energy radiation by relativistic electrons into fixed 
collimation angles from silicon monocrystals of different thick- 
ness, 15:18861 (RA;SU;In Russian) 

Channeling 

Computer simulation of relativistic nuclei rotation by a bent crys- 

tal, 15:18769 (RA;SU;In Russian) 
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Parametric X radiation generated by ultrarelativistic electrons, 
protons, mu*~ and pi*~ mesons in silicon monocrystals, 
15:18836 (RA;SU;In Russian) 

Charged Particles 

Distributions of relativistic charged particle energy losses in di- 
rect and bent crystals: Comparison of theory with experiment, 
15:18798 (RA;SU;in Russian) 

Crystal Defects 
Identification of process-related defects and metal contamina- 
tion in silicon, 15:17058 (BA;US) 
Detormation 
Thermal buckling of silicon sheet, 15:17168 (BA;US) 
Dislocations 

Influence of substrate resistivity on the degradation of silicon so- 

lar cell performance due to crystal defects, 15:16338 (BA;US) 
Electron Beams 

Multiple thermal scattering of electrons by crystals in a wide 

temperature range, 15:18778 (RA;SU;In Russian) 
Electron Channeling 

Anomalous scattering of relativistic electrons in 10 mkm silicon 
monocrystal, 15:18785 (RA;SU;in Russian) 

Characteristics of differential yield of gamma-quanta emitted by 
electrons in silicon crystals of different thickness, 15:18831 
(RA;SU;in Russian) 

Deffective structure effect on anomalous Rutherford electron 
scattering in monocrystals, 15:18779 (RA;SU;In Russian) 

Dependence of total radiation energy losses by 300, 1200 and 
1750 MeV electrons on the thickness of silicon oriented crys- 
tals, 15:18859 (RA;SU;In Russian) 

Effect of dislocations on channeling relativistic electron motion, 
15:18776 (RA;SU;in Russian) 

Evidence for quasimolecular X radiation by 5.7 MeV electrons 
channeling in <110> Si crystal, 15:18839 (RA;SU;In Russian) 

Experimental study of angular distribution of radiation from elec- 
trons axially channeling in silicon crystal, 15:18822 (RA;SU;In 
Russian) 

On the effect of quantum recoil on the characteristics of relativis- 
tic particle radiation in crystals, 15:18835 (RA;SU;In Russian) 

Orientation dependence of angular distributions of radiation by 
relativistic electrons in crystals, 15:18833 (RA;SU;In Russian) 

Orientation effect of a standing acoustic wave amplitude and its 
recording, 15:18765 (RA;SU;in Russian) 

Orientation effects in nuclear scattering of electrons in 
monocrystalline silicon targets, 15:18784 (RA;SU;In Russian) 

Peculiarities of the emission spectra of relativistic electrons axi- 
ally channeling in various crystals: Experiment, 15:18824 
(RA;SU;In Russian) 

Spectral and angular distribution of relativistic electrons radia- 
tion in thick crystals, 15:18860 (RA;SU;In Russian) 

Study of orientation dependence of electron quantum states in 
crystals, 15:18771 (RA;SU;Iin Russian) 

Study of the effect of multiple scattering on the characteristics of 
parametric X radiation, 15:18817 (RA;SU;In Russian) 

Electron Collisions 

Grazing-incidence Cerenkov x-ray generation: Revision 1, 

15:18873 (R;US) 
Fabrication 

Fabrication of ultrathin monocrystalline silicon film and mea- 

surement of its parameters, 15:17028 (RA;SU;Iin Russian) 
Hall Effect 

Determination of impurity parameters in doped high purity sili- 
con, 15:18867 (RA;SU;In Russian) 

lon Channeling 

Calculation of the function of alpha-particle dechanneling in sili- 
con crystal, 15:18768 (RA;SU;in Russian) 

Study of angular parameters of alpha-particle channeling in 
high-index silicon channels, 15:18761 (RA;SU;In Russian) 

Study of fission fragment channeling in silicon semiconductor 
detectors, 15:18799 (RA;SU;In Russian) 

lon Implantation 

Modelling of nitrogen profile evolution in silicon in postimplanta- 
tion annealing, 15:17033 (RA;SU;in Russian) 

Modification of two-dimensional distributions of impurity at 
polyenergetic ion implantation, 15:18851 (RA;SU;In Russian) 





Lattice Vibrations 

Study of the amplitudes of thermal vibrations of crystal atoms by 
the channeled particle radiation spectra, 15:18832 (RA;SU;In 
Russian) 

Nuclear Reaction Analysis 

Determination of silicon content in coal using processes of in- 
elastic scattering and radiation capture of neutrons, 15:17199 
(RA;CS;in Czech) 

Physical Radiation Effects 

Damage and restoration of Si monocrystal irradiated by fast 
heavy ions, 15:18794 (RA;SU;Iin Russian) 

Modelling of nitrogen profile evolution in silicon in postimplanta- 
tion annealing, 15:17033 (RA;SU;In Russian) 

Powders 

IEA/Annex || powder-characterization cooperative program. Fi- 

nal report, 15:17067 (R;US) 
Proton Beams 

Effect of the type of a dielectric function on the results of calcu- 
lation of ion stopping by electron solid-state plasma, 15:18807 
(RA;SU;in Russian) 

Hydrogen ion neutralization in metals and semiconductors, 
15:18808 (RA;SU;In Russian) 

Impact parameter dependence of antiproton energy losses, 
15:18813 (RA;SU;In Russian) 

Proton Channeling 

Theoretical description of the spectrum of protons channeling in 

silicon monocrystal, 15:18810 (RA;SU;In Russian) 
Sound Waves 

Orientation effect of a standing acoustic wave amplitude and its 

recording, 15:18765 (RA;SU;In Russian) 
Thin Films 

Chemical vapor deposition of hydrogenated amorphous silicon 
from disilane, 15:17170 (J;US) 

Fabrication of ultrathin monocrystalline silicon film and mea- 
surement of its parameters, 15:17028 (RA;SU;In Russian) 

SILICON 28 

Protron resonance spectroscopy: Progress report, February 1, 

1989—January 31, 1990, 15:18549 (R;US) 
SILICON 28 REACTIONS 

The fragmentation of 28Si, 15:18514 (R;US) 

Topological characteristics of ®Si nucleus fragmentation at 4.5 
A GeV/c momentum on photoemulsion nuclei, 15:18520 
(RA;SU;In Russian) 

SILICON 29 

Influence of alkali-metal cations on silicon exchange and silicon- 

29 spin relaxation in alkaline silicate solutions, 15:17389 (J;US) 
SILICON CARBIDES 

Application of artificial intelligence control to the vapor-liquid- 
solid silicon carbide whisker process, 15:17089 (R;US) 

Fabrication, phase transformation studies and characterization of 
SiC-AIN-Al,OC ceramics: Progress report, 15:17085 (R;US) 

Friction and wear of oxide-ceramic sliding against IN-718 nickel 
base alloy at 25 to 800 C in atmospheric air, 15:17090 (R;US) 

IEA/Annex || powder-characterization cooperative program. Fi- 
nal report, 15:17067 (R;US) 

Improved silicon carbide for advanced heat engines. Final an- 
nual report No. 2, 15 February 1986-14 February 1987, 
15:17091 (R;US) 

Study of vacancy defects arising in silicon carbide at ion implan- 
tation, 15:18853 (RA;SU;in Russian) 

Zirconia toughened SiC whisker reinforced alumina composites 
small business innovation research. Final report, December 
1985-October 1986, 15:17092 (R;US) 

SILICON COMPOUNDS 
See also SILANES 
SILICATES 
SILICON CARBIDES 
SILICON NITRIDES 
SILICON OXIDES 

Synthesis of tris(triphenylsiloxy)yttrium and derivatives: Crystal 

structure of [Y(OSiPhg)3(THF3)]-THF, 15:17410 (J;US) 
SILICON HYDRIDES 
See SILANES 


SILICON ISOTOPES 
See also SILICON 28 
SILICON 29 
Quasi-elastic processes in the Si + Pb systems at 5-8 
MeV/nucleon, 15:17366 (D;US) 
SILICON NITRIDES 
Comparison of tension, compression, and flexure creep for alu- 
mina and silicon nitride ceramics, 15:17081 (R;US) 
IEA/Annex Il powder-characterization cooperative program. Fi- 
nal report, 15:17067 (R;US) 
Mechanical properties and microstructure of SigN,4- whisker- 
reinforced SizN, matrix composite, 15:17080 (R;US) 
SILICON OXIDES 
See also QUARTZ 
SILICA 
Interaction between implanted ions and intrinsic defects in silica, 
15:17079 (R;US) 
Modification of two-dimensional distributions of impurity at 
polyenergetic ion implantation, 15:18851 (RA;SU;In Russian) 
Multinuclear NMR investigation of the formation of aluminosili- 
cate anions, 15:17390 (J;US) 
SILICON SEMICONDUCTOR DETECTORS 
See Si SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Chemical vapor deposition and photochemical vapor deposition 
of amorphous silicon photovoltaic devices: Final subcontract 
report, 1 May 1984-30 April 1988, 15:17151 (R;US) 
Design and operation of grid-interactive thin-film silicon PV sys- 
tems, 15:16324 (BA;US) 
Extending the spectral range of silicon-based direct-beam solar 
spectral radiometric measurements, 15:16331 (BA;US) 
Influence of substrate resistivity on the degradation of silicon so- 
lar cell performance due to crystal defects, 15:16338 (BA;US) 
On the feasibility of P.V. concentrators operating over 1000 X, 
15:16327 (BA;US) 
Outdoor stability performance of single and tandem amorphous 
silicon modules, 15:16329 (BA;US) 
Solar photovoltaic power stations, 15:16359 (RA;IL) 
Summary of field performance of 8 photovoltaic plants in 1982- 
1984, 15:16357 (RA;IL) 
Theory of voltammetry at semiconductor photoelectrodes, 
15:16322 (BA;US) 
United States Photovoltaic Program, 15:16309 (RA;IL) 
Water-module interaction studies, 15:16325 (BA;US) 
SILVER 
Central interactions of oxygen nuclei on emulsion heavy nuclei 
at energy 200 GeV per nucleon, 15:18522 (RA;SU;in Russian) 
Size selective monomolecular assemblies: Structure, character- 
ization, and interfacial reactivity, 15:17164 (BA;US) 
SILVER 107 TARGET 
Shell effects on the characteristics of the products of the interac- 
tion of ©Zn ions with tin nuclei, 15:18558 (RA;DE) 
SILVER 108 TARGET 
The extended sum-rule model view of light and intermediate 
mass fragment emission in nuclear reactions at intermediate 
energies, 15:18683 (R;DE) 
SILVER BASE ALLOYS 
Vaporization of silver-indium-cadmium control rod material in 
flowing argon at high temperatures, 15:17042 (R;JP) 
SILVER SELENIDES 
Lattice parameter determinations of CuxAg/;_,/InSe2 and 
CulnyGa/,_,/See crystalline chalcopyrite quaternary solid so- 
lutions grown from the melt, 15:17102 (BA;US) 
Optical and electrical properties of Cu,Ag;_,lnSe2 and 
CulnyGa,_,Sez alloys, 15:17057 (BA;US) 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 
A high-resolution SPECT [single-photon emission-computed to- 
mography] system based on a microchannel-plate imager, 
15:17823 (R;US) 
SITE SELECTION 
The Israel Electric Corporation (IEC) wind energy program, 
15:16808 (RA;IL) 
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SITE SELECTION 


The Israeli wind energy program, 15:16456 (RA;IL) 
SITE SURVEYS 

The Israeli wind energy program, 15:16456 (RA;IL) 
SKELETON 

Mechanisms of radiation-induced skeletal cancer: Cells at risk 
and cell-specific radiation dosimetry: Technical progress re- 
port, 15:18101 (R;US) 

SKYRME POTENTIAL 
Shell effects and the momentum dependence of the skyrme in- 
teraction, 15:18423 (RA;IL) 
SKYRMIONS 
See SKYRME POTENTIAL 
SOLITONS 
SLAGS 

Deposition of Beulah ash in a drop-tube furnace under slagging 

conditions, 15:15881 (J;US) 
SLOWPOKE TYPE REACTORS 

Slowpoke - a new Canadian heat source, 15:16640 (R;CA) 

Slowpoke: a role for nuclear technology in district heating, 
15:16639 (R;CA) 

Unattended nuclear systems for local energy supply, 15:16528 
(R;CA) 

SLUDGES 

See also SEWAGE SLUDGE 

Characterization of high-boiling sludge waxes from underground 
crude oil storage reservoirs, 15:16010 (J;US) 

Status of microwave process development for RH-TRU [remote- 
handied transuranic] wastes at Oak Ridge National 
Laboratory, 15:16066 (R;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 

See also FUEL SLURRIES 

Evaluation of filter media for clarification of partially dissolved 
residues containing plutonium: Revision, 15:17977 (R;US) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL BUSINESSES 

From invention to innovation: Commercialization of new tech- 
nology by independent and small business inventors, 
15:19095 (R;US) 

SMALL-SCALE HYDROELECTRIC POWER PLANTS 

United Nations programmes for the establishment of small-scale 

hydropower projects in developing countries, 15:16285 (RA;IL) 
SMECTITE 

Determination of dehydration temperatures of a secondary vug- 
filling mineral (smectite clay) using a differential thermal 
analysis at various pressures, 15:16125 (R;US) 

SODA ASH 
See SODIUM CARBONATES 
SODIUM 

A kinetic description of alkali transformations in coal combustion 
systems, 15:15866 (J;US) 

Activation methods for determination of light element impurities 
in pure materials using accelerated ion beams, 15:17226 
(RA;SU;In Russian) 

Electron density measurements from Stark broadened emission 
in a sodium plasma produced by laser resonance saturation, 
15:18395 (D;CA) 

First year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16579 (RA;XA) 

Second year progress report on the co-ordinated research pro- 
gramme on signal processing techniques for sodium boiling 
noise detection, 15:16584 (RA;XA) 

Studies on a double-interferometer and mesospheric tempera- 
ture measurements with a _ sodium-LIDAR-instrument, 
15:17867 (R;DE;In German) 

Superradiance from photodissociatively created systems, 
15:18286 (D;GB) 

The chemistry of sodium with sulfur in flames, 15:17480 (J;US) 

SODIUM 24 

Study on the interaction of relativistic nuclei with copper targets 

in 2pi-geometry, 15:18554 (RA;SU;In Russian) 
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SODIUM CARBONATES 

Design and optimization of phosphate-containing alkaline flood- 

ing formulations, 15:15947 (R;US) 
SODIUM CHLORIDES 

Calculations of the influence of additives on coal combustion de- 
posits, 15:15862 (J;US) 

Corrosion fatigue of iron-chromium-nickel alloys: Fracture 
mechanics and chemistry: Progress report, January 1— 
December 31, 1989, 15:17018 (R;US) 

Isothermal diffusion coefficients for NaCl-MgClo-H2O at 25°C. 
1. Solute concentration ratio of 3:1, 15:17403 (J;US) 

Nonlinear regression programs for the analysis of Gouy fringe 
patterns from isothermal free-diffusion experiments on three- 
component systems, 15:17402 (J;US) 

SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM CARBONATES 
SODIUM CHLORIDES 
SODIUM FLUORIDES 
SODIUM IODIDES 
SODIUM PHOSPHATES 

Annual elemental input/output estimates for two forested water- 
sheds in eastern Tennessee, 15:17919 (J;US) 

Evidence from alkali-metal NMR spectroscopy for ion pairing in 
alkaline silicate solutions, 15:17388 (J;US) 

Influence of alkali-metal cations on silicon exchange and silicon- 
29 spin relaxation in alkaline silicate solutions, 15:17389 (J;US) 

Reactivity of ceric ammonium nitrate with sodium cyclopentadi- 
enide. X-ray crystal structure of Ce(NO3)3(DME)2, 15:17404 
(J;US) 

Replacement of sodium ions by cryptate (C222) complexes bar- 
ium ions in sodium dodecyl sulfate micelles studied by 
electron spin resonance and electron spin-echo modulation of 
5-doxylstearic acid and N,N,N’,N’-tetramethylbenzidine pho- 
toionization and by viscosity measurements, 15:17399 (J;US) 

SODIUM FLUORIDES 

Pilot plant processing of sodium bifluoride to sodium fluoride 

pellets, 15:16047 (R;US) 
SODIUM IODIDES 

Polythermal study of standard enthalpies of dissolution and sol- 
vation of ion pairs in alcohols (Nal.), 15:17352 (RA;SU;iIn 
Russian) 

Solvation effect on solubility of alkali metal halides in nitromethane 
base binary mixtures, 15:17292 (RA;SU;In Russian) 

Use of X-ray fluorescence spectrometry for determination of im- 
purities and doped in monocrystals (Mo, Re, Sc, Y, Nb, V, Te, 
rare earths, etc.), 15:17252 (RA;SU;In Russian) 

SODIUM LAURYL SULFATES 

See SODIUM COMPOUNDS 

SODIUM MINERALS 
See MINERALS 
SODIUM PHOSPHATES 

Design and optimization of phosphate-containing alkaline flood- 

ing formulations, 15:15947 (R;US) 
SOIL CHEMISTRY 

Predicting the future long-term effects of acidic deposition on 
surface-water chemistry: The direct/delayed response 
project, 15:18017 (R;US) 

SOIL CONSERVATION 
Sustainable multipurpose tree production systems for Nepal, 
15:16219 (BA;US) 
SOILS 
Acidification 
Radiation-dose consequences of acid rain, 15:17922 (R;CA) 
Contamination 

A review of the environmental behavior of uranium derived from 
depleted uranium alloy penetrators, 15:16179 (R;US) 

Tiger Team Assessment of the Mound Plant, Miamisburg, Ohio, 
15:16734 (R;US) 

Decontamination 

Results of a cleanup and treatment test at the Nevada test site: 
Evaluation of vacuum removal of Pu-contaminated soil, 
15:17981 (J;US) 
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Soil solarization - a new non chemical method for controlling 

soilborne pathogens by plastic mulching, 15:16930 (RA;IL) 
Electric Conductivity 

Fergus TS [transmission station]: Power frequency grounding 

studies, 15:16699 (R;CA) 
Heating 

Utilization of salt gradient solar ponds for greenhouse heating at 

Bet Ha’arava. Technical visit 8/12/87, 15:16393 (RA;IL) 
Leaching 

Extraction of selected elements from soils using INAA and AAS 

methods, 15:17212 (RA;CS;In Czech) 
Meetings 

Papers presented at the 32nd annual Manitoba Society of Soil 

Science meeting, 15:17952 (R;CA) 
Radioecological Concentration 

Results of the radiological survey at 104 Avenue E, Lodi, New 
Jersey (LJ086), 15:17959 (R;US) 

Results of the radiological survey at 105 Garibaldi Avenue, Lodi, 
New Jersey (LJ065), 15:17957 (R;US) 

Results of the radiological survey at 112 Columbia Lane, Lodi, 
New Jersey (LJ068), 15:17965 (R;US) 

Results of the radiological survey at 137 Maywood Avenue, 
Maywood, New Jersey (MJ026), 15:17954 (R;US) 

Results of the radiological survey at 141 Belle Avenue, May- 
wood, New Jersey (MJ049), 15:17970 (R;US) 

Results of the radiological survey at 17 John Street, Lodi, New 
Jersey, 15:17961 (R;US) 

Results of the radiological survey at 21 West Central Avenue, 
Maywood, New Jersey (MJ046), 15:17963 (R;US) 

Results of the radiological survey at 3 Branca Court, Lodi, New 
Jersey (LJ038), 15:17955 (R;US) 

Results of the radiological survey at 48 Long Valley Road, Lodi, 
New Jersey (LJ085), 15:17958 (R;US) 

Results of the radiological survey at 5 Branca Court, Lodi, New 
Jersey (LJ039), 15:17956 (R;US) 

Results of the radiological survey at 60 Orchard Place, May- 
wood, New Jersey, 15:17969 (R;US) 

Results of the radiological survey at 70 State Highway 46, Lodi, 
New Jersey (LJ094), 15:17968 (R;US) 

Results of the radiological survey at 72 State Highway 46, Lodi, 
New Jersey, 15:17967 (R;US) 

Results of the radiological survey at 83 Belle Avenue, Maywood, 
New Jersey (MJ047), 15:17964 (R;US) 

Results of the radiological survey at 9 Branca Court, Lodi, New 
Jersey (LJ042), 15:17966 (R;US) 

Results of the radiological survey at Greg’s Auto Emporium, 60 
State Highway 46, Lodi, New Jersey (LJ089), 15:17962 (R;US) 

Sampling 

Results of the radiological survey at 15 John Street, Lodi, New 

Jersey (LJ087), 15:17960 (R;US) 
Solar Radiation 

Soil solarization - a new non chemical method for controlling 

soilborne pathogens by plastic mulching, 15:16930 (RA;IL) 
Thermal Conductivity 

Multiple input transfer function model of ground heat transfer, 

15:16874 (RA;CA) 
SOLAR ABSORBERS 

Prediction of the service life of inorganic solar absorber coat- 

ings, 15:16408 (RA;SE) 
SOLAR ACTIVITY 

See also SOLAR WIND 

Observations of high energy phenomena in solar flares, 
15:18180 (RA;JP) 

Solar variability observed through changes in solar figure and 
mean diameter: Progress report, June 1, 1989-May 31, 
1990, 15:18167 (R;US) 

SOLAR AIR HEATERS 

Efficiency of a combined solar air collector-heat pump, 15:16394 
(RA; IL) 

R&D on the structural solar collecting system, 15:16396 (RA;IL) 

The European collector and system testing group: a concerted 
action of the Commission of the European Communities, 
15:16297 (RA;IL) 


SOLAR CONCENTRATORS 


SOLAR ARCHITECTURE 
Transparent insulation: 
(RA;IL) 


SOLAR BATTERY CHARGERS 
A low cost, microprocessor-based battery charge controller: Fi- 
nal report, 15:16710 (R;CA) 


SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also CADMIUM SELENIDE SOLAR CELLS 
CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
INDIUM PHOSPHIDE SOLAR CELLS 
INDIUM SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
ZINC SULFIDE SOLAR CELLS 

Electrical isolation design and electrochemical corrosion in thin- 
film photovoltaic modules, 15:16326 (BA;US) 

Proposed acceptance, qualification, and characterization tests 
for thin-film PV modules, 15:16330 (BA;US) 

Solar radiation distribution sensor, 15:16292 (RA;IL) 

Structural properties of some copper ternary compounds, 
15:16320 (BA;US) 

SOLAR CHIMNEYS 

Energy from dry air - or solar energy without collector, 15:16385 
(RA;IL) 

International network for solar drying of agricultural products, 
15:16931 (RA;IL) 

Solar chimneys - the prototype in Spain - prospects for the fu- 
ture, 15:16381 (RA;IL) 

SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR AIR HEATERS 
SOLAR PONDS 
SOLAR TRACKING SYSTEMS 
UNGLAZED SOLAR COLLECTORS 

Durability tests and lifetime prediction for insulating glass, 
15:16409 (RA;SE) 

Economic production of steam and electricity from solar energy 
in the Negev, 15:16301 (R;IL;In Hebrew) 

Efficiency of a combined solar air collector-heat pump, 15:16394 
(RA;IL) 

Generalized capacity factors for grid-intertie solar photovoltaic 
systems, 15:16356 (RA;IL) 

Greenhouse heating with solar energy. FAO/CNRE state-of-the- 
art study, 15:16918 (RA;IL) 

International network for solar drying of agricultural products, 
15:16931 (RA;IL) 

Proceedings of the second Sede Boger symposium on solar 
electricity production, 15:16303 (R;IL) 

R&D on the structural solar collecting system, 15:16396 (RA;IL) 

Solar dish concentrators, 15:16411 (R;IL;in Hebrew and English) 

The European collector and system testing group: a concerted 
action of the Commission of the European Communities, 
15:16297 (RA;IL) 

Thin film materials research for low-cost solar collectors: Status 
report No. 1 [September 28, 1983—March 31, 1984], 15:17132 
(R;US) 

Thin film materials research for low-cost solar collectors: Status 
report No. 2 [April 1—July 31, 1984], 15:17130 (R;US) 

Thin film materials research for low-cost solar collectors: Status 
report No. 3 [August 1-November 30, 1984], 15:17131 (R;US) 

Thin film materials research for low-cost solar collectors: Status 
report No. 5, [May 1, 1985—-November 30, 1985], 15:17129 
(R;US) 

SOLAR CONCENTRATORS 

Operation of a sodium reflux receiver/reactor as a solar thermo- 
chemical pipe, 15:16314 (RA;IL) 

Performance model for two-stage optical concentrators for solar 
thermal applications, 15:16418 (J;US) 


concept and applications, 15:16395 
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SOLAR CONCENTRATORS 


Solar dish concentrators, 15:16411 (R;IL;In Hebrew and English) 

Storage and transport of solar energy by a chemical heat pipe, 
15:16420 (RA;IL) 

The design of an ultra-high flux solar test capability, 15:16414 
(BA;US) 

The mirror-assisted photovoltaic system at Sede Boger, 
15:16354 (RA;IL) 


SOLAR COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
Survey of service life prediction methods for materials in solar 
heating and cooling, 15:16403 (R;SE) 


SOLAR CORONA 
Solar X-ray Astronomy Sounding Rocket Program, 15:18190 
(R;US) 
The correspondence between small-scale coronal structures 
and the evolving solar magnetic field, 15:18191 (RA;US) 
The observation of possible reconnection events in the bound- 
ary changes of solar coronal holes, 15:18192 (RA;US) 


SOLAR DOMESTIC WATER HEATING 
See SOLAR WATER HEATING 


SOLAR DRYERS 
Field results of solar drying of various products, 15:16932 (RA;IL) 
International network for solar drying of agricultural products, 
15:16931 (RA;IL) 


SOLAR ENERGY 

Energy 88. The 2nd international congress and exhibition on en- 
ergy. Abstracts, 15:16767 (R;IL) 

Energy from dry air - or solar energy without collector, 15:16385 
(RA;IL) 

Energy research and development in the Federal Republic of 
Germany: fossil energy - renewable energy - efficient use of 
energy, 15:16485 (RA;IL) 

Experimental study on energy conservation in a seasonal heat 
storage in the ground, 15:16707 (RA;IL) 

Hygroscopic climate control (HCC) of roses greenhouse - Mas- 
sua, 15:16912 (RA;IL) 

Israel's energy policy: an overview, 15:16715 (RA;IL) 

Low temperature greenhouse heating systems in France, 
15:16919 (RA;IL) 

Proceedings of the second Sede Boger symposium on solar 
electricity production, 15:16303 (R;IL) 

Renewable energy in developing countries. An international 
workshop, 15:16291 (R;IL) 

Renewable energy technology: is the Israeli experience applica- 
ble to other countries?, 15:16809 (RA;IL) 

Report of the French Israeli symposium on greenhouse technol- 
ogy, 15:16907 (R;IL) 

Small and very small self contained power plants for isolated 
communities, 15:16389 (RA;IL) 

Solar drying in Israel, 15:16933 (RA;IL) 

Some challenges for central receivers, 15:16378 (RA;IL) 

Storage and transport of solar energy by a chemical heat pipe, 
15:16420 (RA;IL) 

The Ben-Gurion Sede Boger Test Center for Solar Electricity Gen- 
erating Technologies: goals and programs, 15:16290 (RA;IL) 


SOLAR ENERGY CONVERSION 
See also OCEAN THERMAL ENERGY CONVERSION 
SOLAR THERMAL CONVERSION 
Aset of generalized parameters for summarizing the performance 
of solar electricity generating systems, 15:16300 (RA;IL) 
High temperature solar thermal power, 15:16374 (RA;IL) 
Modeling of catalytic carbon dioxide reforming of methane in so- 
lar driven chemical reactors, 15:16315 (RA;IL) 
Photoelectrochemical conversion of solar energy and its stor- 
age, 15:16312 (RA;IL) 
SOLAR ENERGY RESEARCH INSTITUTE 
An overview of the DOE/SERI solar thermal research program, 
15:16383 (RA; IL) 
United States Photovoltaic Program, 15:16309 (RA;IL) 
Wind energy research at the Solar Energy Research Institute, 
15:16454 (RA;IL) 
SOLAR FLUX 
Technical description of the W.1.S. solar furnace, 15:16380 (RA;IL) 
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SOLAR FURNACES 
Storage and transport of solar energy by a chemical heat pipe, 
15:16420 (RA;IL) 
Storage and transport of solar energy by a thermochemical 
pipe, 15:16311 (RA;IL) 
Technical description of the W.I.S. solarfurnace, 15:16380 (RA;IL) 


SOLAR HEATING 
See also SOLAR SPACE HEATING 
SOLAR WATER HEATING 
Assessment of the need for new controls for solar buildings, 
15:16289 (R;CA) 
High temperature solar energy research at the University of Min- 
nesota, past and future, 15:16313 (RA;IL) 


SOLAR HEATING SYSTEMS 

See also PASSIVE SOLAR HEATING SYSTEMS 

Currently available service life prediction methods for plastic 
materials in solar heating and cooling, 15:16407 (RA;SE) 

Mathematical models for service life prediction, 15:16405 
(RA;SE) 

Prediction of material service life in solar heating and cooling re- 
search for Task 10, 15:16406 (RA;SE) 

Survey of service life prediction methods for materials in solar 
heating and cooling, 15:16403 (R;SE) 

Systematic methodologies for service life prediction, 15:16404 
(RA;SE) 


SOLAR NEUTRINOS 

Observation of solar neutrinos in KAMIOKANDE-II, 15:18181 
(RA;JP) 

Search for 'solar-flare neutrino’ events in KAMIOKANDE, 
15:18182 (RA;JP) 

Sudbury neutrino observatory proposal, 15:18205 (R;CA) 

Sudbury neutrino observatory: Feasibility study for a neutrino 
observatory based on a large heavy water detector deep un- 
derground, 15:18202 (R;CA) 

Sudbury neutrino observatory: Update to feasibility study SNO- 
8503 and supplement to grant request, 15:18203 (R;CA) 

The Sudbury neutrino observatory, 15:18204 (R;CA) 


SOLAR PONDS 

Development of a fresh water floating insulation solar pond for 
greenhouse heating, 15:16926 (RA;IL) 

ENTEC 87. First Israeli conference on technologies in energy, 
15:16753 (R;IL;lIn Hebrew and English) 

Experience in on-site electricity supply from locally available 
heat sources, 15:16390 (RA;IL) 

Low temperature (T < 100 degrees C) solar thermal electricity, 
15:16375 (RA;IL) 

Modular units for on-site power generation in remote locations, 
15:16489 (RA;IL) 

Proceedings of the second Sede Boger symposium on solar 
electricity production, 15:16303 (R;IL) 

Report of the French Israeli symposium on greenhouse technol- 
ogy, 15:16907 (R;IL) 

Small and very small self contained power plants for isolated 
communities, 15:16389 (RA;IL) 

Solar-pond power. Applicability, economics, and specific exam- 
ples, 15:16379 (RA;IL) 

Thermal diodes for solar ponds for load control, 15:16377 
(RA;IL;in Hebrew) 
Transparent insulation: 

(RA;IL) 
SOLAR POWER PLANTS 
See also PHOTOVOLTAIC POWER PLANTS 
SALINITY GRADIENT POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
A set of generalized parameters for summarizing the performance 
of solar electricity generating systems, 15:16300 (RA;IL) 
Computerized data acquisition and control system: design and 
selection procedure, 15:16410 (RA;IL) 
Solar-pond power. Applicability, economics, and specific exam- 
ples, 15:16379 (RA;IL) 


SOLAR RADIATION 
Advances in photographic X-ray imaging for solar astronomy, 
15:18194 (RA;US) 


concept and applications, 15:16395 





Extending the spectral range of silicon-based direct-beam solar 
spectral radiometric measurements, 15:16331 (BA;US) 

Solar pumped lasers, 15:16310 (RA;IL) 

Solar radiation distribution sensor, 15:16292 (RA;IL) 

X-ray bright points and He | lambda 10830 dark points, 
15:18193 (RA;US) 

SOLAR RECEIVERS 

See also CENTRAL RECEIVERS 

An overview of the DOE/SERI solar thermal research program, 
15:16383 (RA;IL) 

Operation of a sodium reflux receiver/reactor as a solar thermo- 
chemical pipe, 15:16314 (RA;IL) 

SOLAR SPACE HEATING 
A survey of heating methods for greenhouses, 15:16890 
(RA;IL;In Hebrew) 
Low temperature applications of solar energy for agriculture, 
15:16400 (RA; IL) 
Managing energy in solar dwellings with high inertia concrete 
slab and pebble bed storage, 15:16855 (RA;IL) 
Passive heating and cooling: a challenge for design of buildings 
in developing countries, 15:16401 (RA;IL) 
R&D on the structural solar collecting system, 15:16396 (RA;IL) 
SOLAR SYSTEM 

Dust bands in the asteroid belt, 15:18161 (R;US) 
SOLAR SYSTEM EVOLUTION 

Early cosmology in extra dimensions, 15:18208 (B;US) 
SOLAR THERMAL CONVERSION 

An overview of the DOE/SERI solar thermal research program, 
15:16383 (RA;IL) 

Contribution of the IEA to advances in active and passive solar 
technologies, 15:16399 (RA;IL) 

Proceedings of the second Sede Boger symposium on solar 
electricity production, 15:16303 (R;IL) 

SOLAR THERMAL POWER PLANTS 

See also TOWER FOCUS POWER PLANTS 

A financial model for large scale solar power systems, 15:16298 
(RA;IL) 

Computerized data acquisition and control system: design and 
selection procedure, 15:16410 (RA;IL) 

High temperature solar thermal power, 15:16374 (RA;IL) 

Low temperature (T < 100 degrees C) solar thermal electricity, 
15:16375 (RA;IL) 

Luz solar technology development, 15:16382 (RA;IL) 

Luz technology: status and future development, 15:16373 (RA;IL) 

The economics and international market potential of Luz solar 
systems, 15:16384 (RA;IL) 

SOLAR THERMAL RECEIVERS 

See SOLAR RECEIVERS 

SOLAR TRACKING SYSTEMS 

A self-aligning photovoltaic array tracking controller, 15:16332 
(BA;US) 

Evaluation of beam quality and tracking accuracy of heliostats, 
15:16412 (RA;IL) 

SOLAR WATER HEATERS 

Development of corrosion resistant storage tanks for solar 
heated water, 15:16419 (R;CA) 

R&D on the structural solar collecting system, 15:16396 (RA;IL) 

Scald protection in solar domestic hot water systems, 15:16402 
(R;CA) 

The European collector and system testing group: a concerted 
action of the Commission of the European Communities, 
15:16297 (RA;IL) 

Transparent insulation: 
(RA;IL) 

SOLAR WATER HEATING 

Covered solar ponds, 15:16386 (RA;IL) 

Sale of energy from solar sources for partial substitution of fossil 
fuel or electric power in hot water supply installations, 
15:16299 (RA;IL) 

Scald protection in solar domestic hot water systems, 15:16402 
(R;CA) 

SOLAR WATER PUMPS 

A submersible groundwater pump for photovoltaics operation, 

15:16365 (R;CA) 


concept and applications, 15:16395 


SOUTH AFRICA 


Field trial and characterization of a low-head photovoltaic pow- 

ered pumping system: Final report, 15:16363 (R;CA) 
SOLAR WIND 

Dynamics of the near-earth magnetotail recent observations, 

15:18225 (R:US) 
SOLID FUELS 

See also MIXED OXIDE FUELS 

Flame holding envelope in a miniature solid fuel ramjet combus- 
tor, 15:17682 (RA;IL) 

Quality variations in logging residues - Southern Swedeii, 
15:16256 (R;SE;In Swedish) 

SOLID LUBRICANTS 

Solid lubricants: Graphite, polymers, fluorides, and general 
studies. February 1982-November 1989 (Citations from the 
COMPENDEX data base). Report for February 1982- 
November 1989, 15:17675 (R;US) 

SOLID STATE LASERS 

See also NEODYMIUM LASERS 

Low threshold current Iimplanted-Planar-Buried-Heterostructure, 
Graded-Index, Separate-Confinement-Heterostructure GaAs- 
AlGaAs laser, 15:17713 (R;US) 

SOLID WASTES 

See also WOOD WASTES 

Municipal incineration studies: Sludge, refuse, and solid wastes. 
October 1984-November 1989 (Citations from the NTIS data 
base). Report for October 1984-November 1989, 15:16966 
(R;US) 

Nonreturnable packaging: The environmental debate. January 
1982-August 1989 (Citations from Packaging Science and 
Technology Abstracts data base). Report for January 1982- 
August 1989, 15:18094 (R;US) 

Potential for converting MSW to useful fuels through pyrolysis, 
15:16968 (BA;US) 

Refuse to energy, 15:16258 (RA;IL) 

Taking action with strategy for the management of solid wastes, 
15:16960 (R:CA) 

[Standardization of radioactive waste categories]: Foreign trip 
report, November 24—December 3, 1989, 15:16113 (R;US) 

SOLIDS 

Characterization of the oscillatory motion at the bulk piezoelec- 
tric crystal/fluid interface: Implications to the use of 
piezoelectric crystals for ion analysis, 15:16836 (BA;US) 

Development and utilization of new diagnostics for dense-phase 
pneumatic transport: Quarterly technical progress report, Oc- 
tober 1i—December 31, 1989, 15:15907 (R;US) 

Exact ground and excited states of an antiferromagnetic quan- 
tum spin model, 15:18729 (R;XA) 

Positron annihilation lifetime evaluation of thermal cycling ef- 
fects in atactic polystyrene, 15:18722 (R;US) 

SOLITONS 

Quantum corrections to solitons composed of interacting 

fermions and bosons, 15:18312 (D;US) 
SOLUTIONS 

See also PROCESS SOLUTIONS 

Characterization of the oscillatory motion at the bulk piezoelec- 
tric crystal/fluid interface: Implications to the use of 
piezoelectric crystals for ion analysis, 15:16836 (BA;US) 

SOLVATATION 
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15:17634 (RA;US) 

Measurement of the acceleration undergone by the trunnions of 
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Design considerations for an on-site spent fuel transfer system, 
15:17637 (RA;US) 

Development of a PIE-fuel shipping cask (MSF-l), 15:17583 
(RA;US) 

Drop Test I.II and Thermal Test of full scale spent fuel shipping 
cask for a research reactor JMTR, 15:17622 (RA;US) 

Eftect of lead shielding on cask pin puncture, 15:17597 (RA;US) 

GA-4 and GA-9 legal weight truck shipping cask development, 
15:17634 (RA;US) 

Qualification of a corrosion-protection coating system for trans- 
port and storage casks: Requirement and results, 15:17600 
(RA;US) 

Spent fuel acceptance for transport and reprocessing, 15:17585 
(RA;US) 

The criticality implications of taking credit for fuel burn-up, 
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15:18400 (D;US) 
SPINACH 
Activity ratios of ribulose-1,5-bisphosphate carboxylase accu- 
rately reflect carbamylation ratios, 15:18085 (J;US) 
SPINOR SYMMETRY 
See BOSON-FERMION SYMMETRY 
SPONTANEOUS FISSION 

252Cf fission revisited - new insights into the fission process, 
15:18575 (RA;DE) 

Beta-delayed fission of preactinide nuclei: 
prospects, 15:18564 (RA;DE) 

Fission as multi-dimensional tunneling process, 15:18640 
(RA;DE) 

Investigation of neutron shell effects and fission channels in the 
spontaneous fission of the PU-isotopes, 15:18620 (RA;DE) 

Light particles with Zge2 in spontaneous fission of *°*Cf, 
15:18597 (RA;DE) 

New results in fission: Fission modes and bifurcation points - in- 
homogeneous elasticity of a prescission nucleus - scission 
neutron production mechanism in 252Cf(SF), 15:18647 (RA;DE) 

Nuclear charge distribution in the spontaneous fission of 252-Cf, 
15:18576 (RA;DE) 

Observation of bremsstrahlung in fission process, 15:18602 
(RA;DE) 

On the prompt fission neutrons, 15:18619 (RA;DE) 

Path integrals in spontaneous fission, 15:18642 (RA;DE) 

Polar light charged particles accompanying spontaneous fis- 
sion: Evidence of giant resonance decay?, 15:18657 (RA;DE) 

Potential energy and spontaneous-fission half-lives of the heavi- 
est nuclei calculated in multidimensional deformation space, 
15:18625 (RA;DE) 

Precise measurements on ternary fission of 75U(ny,f), 
239 Pu(ny,,.f) and 22Cf(sf), 15:18600 (RA;DE) 

Spontaneous fission of low energy excited states of even-odd 
actinides, 15:18641 (RA;DE) 

Studies of cold fragmentation and far out asymmetric mass divi- 
sion of 248Cm spontaneous fission, 15:18596 (RA;DE) 


interaction, 


Discovery and 


ERA Vol. 15, No. 7 725 





SPONTANEOUS FISSION 


Study of influence of pairing vibrations on spontaneous fission 
probability, 15:18618 (RA;DE) 

Theory of fission and cluster-decay, 15:18622 (RA;DE) 

Time characteristics of fission of excited heavy nuclei, 15:18598 
(RA;DE) 

SPRAY COATING 

Arc-sprayed coatings for electromagnetic pulse protection: As- 
sessment of physical and electrical properties. Final report, 
15:18133 (R;US) 


SRM 
See CALIBRATION STANDARDS 
STABLE ISOTOPES 
See also CALCIUM 40 
CARBON 12 
CARBON 13 
CERIUM 142 
DEUTERIUM 
FLUORINE 19 
KRYPTON 83 
LEAD 208 
LITHIUM 6 
MAGNESIUM 24 
NEON 20 
NICKEL 60 
OSMIUM 190 
OSMIUM 192 
OXYGEN 18 
PLATINUM 194 
PLATINUM 195 
PLATINUM 196 
SILICON 28 
SILICON 29 
STRONTIUM 86 
STRONTIUM 87 
SULFUR 32 
SULFUR 34 
TIN 118 
TIN 119 
XENON 131 
Stable isotopes, 15:16200 (RA;CA) 
STAGNATION POINT 
Spectral analysis of a fourth-order singular differential operator, 
15:17468 (RA;US) 
STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 


STAINLESS STEEL-304 

Adsorption of tritium on metals, ceramics, and organic materi- 
als: Part 2: Adsorption inhibition of tritium for stainless steels, 
15:17047 (TJ;US) 

Corrosion fatigue of iron-chromium-nickel alloys: Fracture 
mechanics and chemistry: Progress report, January 1— 
December 31, 1989, 15:17018 (R;US) 

STAINLESS STEEL-Z6CND17-12 

See STEEL-CR17NI12MO3 

STAINLESS STEELS 

Barrier shots-!; gauge results (1D), 15:17676 (R;US) 

Control of the AOD-process by waste gas analysis: The final re- 
port, 15:16950 (R;Fl;In Finnish) 

Conversion of low-concentration tritium gas to tritiated water, 
15:19079 (J;US) 

Hydrogen effect on helium capture in metals, 
(RA;SU;In Russian) 

STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARD MODEL 
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Treatment of low-activity-level process wastewaters by Continu- 
ous Countercurrent lon Exchange, 15:16063 (R;US) 


STRONTIUM COMPLEXES 
Complexing in ethylenediamine-N-N’-disuccinic acid solutions, 
15:17312 (RA;SU;In Russian) 


STRONTIUM COMPOUNDS 
See also STRONTIUM OXIDES 
Substitutions of 3-d transition metal ions for copper in 
BizSr2Ca(n-1)Cu(n)O(2n+4), 15:17070 (R;US) 
STRONTIUM ISOTOPES 
See also STRONTIUM 86 
STRONTIUM 87 
STRONTIUM 90 
Comments on the interpretation of isotope ratios in minerals and 
rocks, 15:17186 (RA;DD;in German) 
Low-level liquid waste decontamination by ion exchange, 
15:16064 (R;US) 
STRONTIUM OXIDES 
Fabrication, mechanical properties, heat capacity, oxygen diffu- 
sion, and the effect of alkali earth ion substitution on high T. 
superconductors, 15:17114 (J;US) 
Superconducting ceramics in the Bi, sSrCaCu2O, system by 
melt quenching technique. Final Report, 15:17093 (R;US) 


STRUCTURAL MATERIALS 

See BUILDING MATERIALS 
STRUCTURE (CRYSTAL) 

See CRYSTAL STRUCTURE 


STRUCTURE (MOLECULAR) 
See MOLECULAR STRUCTURE 
STRUCTURE FUNCTIONS 
Evolution of the photon structure function, 15:18467 (D;GB) 


STRUCTURES (BUILDINGS) 
See BUILDINGS 


STURM-LIOUVILLE EQUATION 

Asymptotics of an eigenvalue problem involving an interior sin- 
gularity, 15:19112 (RA;US) 

Regularization of a Sturm-Liouville problem with an interior sin- 
gularity using quasi-derivatives, 15:19115 (RA;US) 

Singular self-adjoint Sturm-Liouville problems, Il: interior singu- 
lar points, 15:19118 (RA;US) 

Singular self-adjoint Sturm-Liouville problems. |: A simple ap- 
proach to the problem with singular endpoints, 15:19117 
(RA;US) 

STYRENE 

Application of modern $H NMR techniques to analysis of com- 
plex isotopic products from a hydrogenation reaction, 
15:17418 (J;US) 

STYRENE POLYMERS 

See POLYSTYRENE 
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SUBDUCTION ZONES 
A comprehensive study of the seismotectonics of the eastern 
Aleutian arc and associated volcanic systems: Summary of 
research, 1988-1989, 15:18139 (R;US) 
SUBMARINES 


Nuclear-electric magnetohydrodynamic propulsion for subma- 
rine. Master's thesis, 15:16645 (R;US) 


SUBMERGED ARC WELDING 
Submerged arc weld modelling: Final report, 15:17646 (R;CA) 


SUBSTRATES 
Benthic reconnaissance of central and northern California OCS 
(Outer Continental Shelf) Areas. Volume 1. Technical report. 
Volume 2. Technical appendices. Final report, 15:18015 (R;US) 


SUBSURFACE STRUCTURES 
Subsurface closure engineering plan, 15:16135 (R;US) 


SUGAR INDUSTRY 
Biomass-to-electricity and alternative uses for biomass in the 
Hawaiian sugar industry, 15:16263 (RA;US) 


SULFATES 
See also CALCIUM SULFATES 
CESIUM SULFATES 

Annual elemental input/output estimates for two forested water- 
sheds in eastern Tennessee, 15:17919 (J;US) 

Oxidation of aqueous Ru(bpy)3**+ by the fluoroxysulfate ion, 
SO,F-1, 15:17412 (J;US) 

Stable isotope investigation of salt dome caprocks in the Pre- 
Caspian region, USSR, 15:18149 (RA;DD) 


SULFHYDRYL COMPOUNDS 
See THIOLS 


SULFHYDRYL RADICALS 
Mechanisms for radiation damage in DNA, 15:18100 (R;US) 


SULFIDES 
See also CADMIUM SULFIDES 
COPPER SULFIDES 
INDIUM SULFIDES 
IRON SULFIDES 
MOLYBDENUM SULFIDES 
Gas-phase reactions of Fe~ and Co~ with simple thiols, sul- 
fides, and disulfides by Fourier transform mass spectrometry, 
15:17377 (J;US) 
On the corrosion and passivation behavior of metals in sulfide 
solutions: A laser raman spectroelectrochemical study, 
15:17055 (BA;US) 


SULFOCYANIDES 
See THIOCYANATES 


SULFUR 
A clean carbon fuel from coal, 15:15850 (RA;IL) 
The chemistry of sodium with sulfur in flames, 15:17480 (J;US) 
Thiphene hydrodesulfurization over rhenium surfaces: The ef- 
fects of structure and adsorbates (C and S), 15:17397 (J;US) 


SULFUR 32 
Fractionation model of sulfur isotopes in Polish sulfur deposits in 
the submontane depression of the Carpathians, 15:17183 
(RA;DD;in German) 


SULFUR 32 REACTIONS 
Fission coincident neutrons and fragment masses from 
3254197 Au at E = 26.2 MeV/u, 15:18572 (RA;DE) 
Non equilibrium fission processes in intermediate energy nu- 
clear collisions, 15:18570 (RA;DE) 
Role of temperature dependent level density in fission mass dis- 
tributions, 15:18634 (RA;DE) 
SULFUR 34 
A sulphur isotope investigation of H2S released by pyrolysis of 
oils from the USSR, 15:16005 (RA;DD) 
Fractionation model of sulfur isotopes in Polish sulfur deposits in 
the submontane depression of the Carpathians, 15:17183 
(RA;DD;in German) 
lsotopic investigation of barite concretions from the Yasov native 
sulphur deposit, 15:17938 (RA;DD) 
The fractionation of oxygen and sulfur isotopes during different 
intensity of bacterial reduction, 15:17288 (RA;DD) 





SULFUR COMPOUNDS 
See also SULFATES 
SULFIDES 
SULFUR OXIDES 
Gas  chromatography/mass spectrometry analysis of 
n-alkylbenzothiophenes identified in Arabian heavy as- 
phalitenes, pyrolysis oil, 15:16040 (BA;US) 
Sulfur K-edge X-ray absorption spectroscopy of petroleum as- 
phaltenes and model compounds, 15:16014 (J;US) 


SULFUR DIOXIDE 

Characterization of a solid sorbent with crystallite size and strain 
data from x-ray-diffraction line broadening, 15:16508 (R;US) 

Identification of CaSO, formed by reaction of CaO and SOz 
(journal article). Report for October 1988-March 1989, 
15:17901 (R;US) 

Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, September 14, 1989—December 
15, 1989, 15:15915 (R;US) 

Oil, fatty acid, and protein content of seeds harvested from soy- 
beans exposed to Oz and/or SOs, 15:18128 (J;US) 

Production of jet fuels from coal-derived liquids. Volume 10. Jet 
fuels production by-products, utility, and sulfur-emissions con- 
trol integration study. Interim report, 1 May 1988-1 April 1989, 
15:15834 (R;US) 

Review of national ambient air quality objectives for sulphur 
dioxide. Desirable and acceptable levels, 15:17874 (R;CA) 
Review of national ambient air quality objectives for sulphur 
dioxide. Desirable and acceptable levels, 15:17875 (R;CA) 
Role of porosity loss in limiting SO2 capture by calcium-based 

sorbents, 15:17900 (R;US) 

Sulfur emissions reduction at the Great Plains coal gasification 
facility: Technical and economic evaluations, 15:15835 (R;US) 

Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Annual progress report, 
June 23, 1988—June 30, 1989, 15:15886 (R;US) 

Theoretical approach for enhanced mass transfer effects in-duct 
flue gas desulfurization processes: Quarterly report No. 6, 
October 1, 1989-December 31, 1989, 15:16502 (R;US) 


SULFUR OXIDES 
See also SULFUR DIOXIDE 
Combined SO,/NO, removal and concentration from flue gas 
through an electrochemical membrane: Final report, 
15:16498 (R;US) 


SULFUR SULFIDES 
See SULFUR 


SUPERALLOYS 
See HEAT RESISTING ALLOYS 


SUPERCOMPUTERS 

See also CEDAR COMPUTERS 

An extension of the Hopfield-Tank model for solution of the mul- 
tiple traveling salesmen problem, 15:19151 (BA;US) 

Performance characterization of the Convex C-240 computer 
system, 15:19140 (R;US) 

Supercomputers: Market aspects. January 1983-May 1988 (Ci- 
tations from the Computer data base). Report for January 
1983-May 1988, 15:19143 (R;US) 

Supercomputers: Market aspects. June 1988-November 1989 
(Citations from the Computer data base). Report for June 
1988-November 1989, 15:19144 (R;US) 


SUPERCONDUCTING FILMS 
Computer-controlled ion beam sputter-deposition of supercon- 
ducting oxide films. Technical report, 1 July 1988-30 June 
1989, 15:17700 (R;US) 


SUPERCONDUCTING MAGNETS 

First results of the high-field magnet development for the Large 
Hadron Collider, 15:17754 (R;CH) 

Mechanical disturbances in high-performance superconducting 
dipoles: Final report, May 1, 1983—May 31, 1989, 15:17702 
(R;US) 

Structural analysis of the LHC [Large Hadron Collider] 10 T 
twin-aperture dipole, 15:17753 (R;CH) 


SUPEROXIDE DISMUTASE 


SUPERCONDUCTING SUPER COLLIDER 

A scalable parallel open architecture data acquisition system for 
low to high rate experiments, test beams and all SSC [Super- 
conducting Super Collider] detectors, 15:17757 (R;US) 

Contracting practices for the underground construction of the 
Superconducting Super Collider, 15:17721 (R;US) 

Hadron colliders beyond the Z°, 15:17773 (RA;US) 

Measurement of proton induced radiation damage to CMOS 
transistors and pin diodes, 15:17729 (R;US) 

Report of the 1990 HEPAP [High Energy Physics Advisory 
Panel] subpanel on SSC [Superconducting Super Collider] 
physics, 15:17720 (R;US) 

The superconducting supercollider: Search for a new periodic 
table for the constituents of matter, 15:18425 (RA;IL) 

Vacuum technology issues for the SSC [Superconducting Super 
Collider], 15:17759 (R;US) 

SUPERCONDUCTING WIRES 

Composite ceramic superconducting wires for electric-motor ap- 
plications. Quarterly report No. 5, 1 July-30 September 1989, 
15:17699 (R;US) 

Problems in the production of YBa2Cu30, superconducting 
wire, 15:17112 (J;US) 

SUPERCONDUCTIVITY 

Chern-Simons superconductivity at finite temperature, 15:18878 
(R;XA) 

Highlights from the physics in metallic superlattices, 15:18883 
(BA;US) 

Spectral functions from Quantum Monte Carlo, 15:18881 (R;US) 

Suppression of an electronic phase transition in superconduct- 
ing LusirgSi;o by hydrostatic pressure, 15:17108 (BA;US) 

Ternary and multinary compounds, 15:17054 (B;US) 

SUPERCONDUCTORS 

Critical current densities for the high-temperature ceramic su- 
perconductors YBazCu3O07 and BizSr2Ca2Cu30(10 + delta), 
15:17069 (R;US) 

Effect of inhomogeneities on the fluctuation-induced cusp in the 
specific heat of high temperature superconductors, 15:17116 
(J;NL) 

Fabrication, mechanical properties, heat capacity, oxygen diffu- 
sion, and the effect of alkali earth ion substitution on high T- 
superconductors, 15:17114 (J;US) 

Irradiation experiments in superconductors, 15:17111 (J;IL) 

Preparation of YBazCu307_, from homogeneous metal alkox- 
ide solution, 15:17083 (R;US) 

Preparation of high temperature superconductors, 15:17145 
(R;CA) 

Specific heat and critical fluctuations in anisotropic high-T, ox- 
ide superconductors, 15:18879 (R;XA) 

SUPERCRITICAL FLOW 
See TURBULENT FLOW 


SUPERFUND 

Enforcement Project Management Handbook. Directive (Final), 
15:16742 (R;US) 

Superfund Record of Decision (EPA Region 5): Bower's Landfill, 
OH. (First remedial action), March 1989. Final report, 
15:18016 (R:US) 

Superfund Record of Decision (EPA Region 5): Laskin/Poplar 
Oil, OH. (Third remedial action), June 1989. Final report, 
15:16954 (R;US) 

SUPERGRAVITY 

Quantization of the N=2m simple supergravity in d=2+1, 

15:18891 (R;XA) 
SUPERLATTICES 

Highlights from the physics in metallic superlattices, 15:18883 

(BA;US) 
SUPERNOVAE 

Astrophysical and cosmological constraints to neutrino proper- 
ties, 15:18196 (R;US) 

Particle physics and SN 1987A, 15:18201 (RA;US) 

Seven mysteries in supernova 1987A, 15:18188 (RA;JP) 

SUPEROXIDE DISMUTASE 

An investigation of a human erythrocyte SOD modified at posi- 

tion 137, 15:18041 (J;US) 
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SUPERSYMMETRIC PARTICLES 


SUPERSYMMETRIC PARTICLES 

See SPARTICLES 

SUPERSYMMETRY 

Application to supersymmetric models of Dirac-kaehler formal- 

ism on the lattice, 15:18470 (R;BR;in Portuguese) 
SUPPORTS 

See also FOUNDATIONS 

Basis for snubber aging research: Nuclear Plant Aging Re- 
search Program, 15:16675 (R;US) 

SURFACE COATING 

See also SPRAY COATING 

Sputter coating of tantalum and tantalum compounds. January 
1970-November 1989 (Citations from the NTIS data base). 
Report for January 1970-November 1989, 15:17050 (R;US) 

The effect of bulk hydrogen inventory on the chemical erosion of 
graphite, 15:19013 (R;CA) 

SURFACE PROPERTIES 

See also REFLECTIVITY 

The joint effect of surface microtopography and near-surface 
structure on microcontact conditions: [Quarterly progress re- 
port, 1 February 1989-30 April 1989], 15:17016 (R;US) 

SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
LAKES 
WATER RESERVOIRS 

Deuterium and oxygen-18 in surface waters of the GDR, 
15:18001 (RA;DD) 

Predicting the future long-term effects of acidic deposition on 
surface-water chemistry: The direct/delayed response 
project, 15:18017 (R;US) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 

SURFACES 

Development of a high temperature dew-point measuring appa- 
ratus based on differential heat flow measurements, 15:17816 
(BA;US) 

[A study of the interaction of light with surfaces of sub-micron di- 
mensions]: Progress report, 15:18726 (R;US) 

SURFACTANTS 

Design and optimization of phosphate-containing alkaline flood- 
ing formulations, 15:15947 (R;US) 

Selection and design of ethoxylated carboxylates for chemical 
flooding, 15:15948 (R;US) 

SURVEILLANCE 

Ground-based surveillance and tracking system (GSTS). Final 
report, 15:17853 (R;US) 

Space-based surveillance and tracking system (SSTS), environ- 
mental assessment. Final report, 15:17854 (R;US) 

SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 

SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEYS 

See also GEOCHEMICAL SURVEYS 

A causal model of shifts in domestic energy consumption, 
15:16770 (RA;IL) 

Greenhouse structures in Israel, 15:16908 (RA;IL) 

SUSPENSIONS (FUEL) 

See FUEL SLURRIES 

SWEDEN 

Coal-89. Report on existing and planned use of coal, 15:15930 
(R;SE;iIn Swedish) 

The deep gas drilling in Sweden: Report 4.2.14, 15:16017 
(RA;CA) 

The production of electricity from peat by integrated gasification- 
combined cycle conversion, 15:16496 (BA;US) 

The supply of electricity in Sweden 1988, 15:16798 (R;SE;In 
Swedish) 

SWIERK EWA REACTOR 

See EWA REACTOR 

SWIERK MARIA REACTOR 
See MARIA REACTOR 
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SYMBOLIC LOGIC 
See MATHEMATICAL LOGIC 
SYNCHROTRON RADIATION 

A requirement for Australian research: access to ‘big science’ 
facilities, a report by the Australian National Committee for 
crystallography, 15:17745 (R;AU) 

Electronic and magnetic structure of Fe and Co layers in the 
monolayer range by means of spin polarized photoemission 
by means of undulator radiation, 15:17043 (R;DE;In German) 

SYNCHROTRON RADIATION SOURCES 

Spatial resolution of the electron-beam-x-ray source in a syn- 
chrotron, 15:18757 (RA;IL) 

Technological challenges of third generation synchrotron radia- 
tion sources, 15:17733 (R;US) 

Vacuum systems and SOR beam lines of HiSOR, 15:17771 
(RA;JP;in Japanese) 

SYNCRUDE 
See SYNTHETIC PETROLEUM 
SYNTHESIS GAS 

Biofuels and Municipal Waste Research Program of the U.S. 
Department of Energy, 15:16245 (BA;US) 

Development of synthesis gas technology for peat - peat ammo- 
nia of Oulu, 15:15853 (R;Fl;in Finnish) 

Solar char gasification, 15:15860 (BA;US) 

SYNTHETIC CRUDE OIL 
See SYNTHETIC PETROLEUM 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
HYDROGEN FUELS 
SYNTHETIC PETROLEUM 

Coal price determination on the international market, 15:15926 
(RA;IL) 

Diversification of transport fuel: Technological assessment and 
opportunities for international collaboration: Report 4.2.5, 
15:16985 (RA;CA) 

SYNTHETIC PETROLEUM 
High-density jet fuels from coal syncrudes, 15:15870 (J;US) 


y 


TADPOLES 
See LARVAE 
TAIWAN 

Multiobjective strategies for energy system and ecological envi- 
ronment in Taiwan: Application of multiobjective decision 
process: Report 2.2.6, 15:16731 (RA;CA) 

TANDEM MIRRORS 

See also TMX DEVICES 

Ra: a high efficiency, D-He, tandem mirror fusion reactor, 
15:19076 (BA;US) 

TANK FARMS 
See STORAGE FACILITIES 
TANKS 

Tank-car internal shell explosion supression system: Prelimi- 
nary thermal feasibility study, 15:17647 (R;CA) 

Three-dimensional contaminant plume dynamics in the vadose 
zone: Simulation of the 241-T-106 single-shell tank leak at 
Hanford, 15:16118 (R;US) 

Unregulated potential sources of groundwater contamination in- 
volving the transport and storage of liquid fuels: Technical 
and policy issues, 15:16002 (R;US) 

TANTALUM 

Impurity effect on acoustic properties of terbium and tantalum, 
15:17039 (RA;SU;In Russian) 

Modified tight-binding approximation and electron-phonon spec- 
tral function for transition metals, 15:17020 (R;XA) 

Sputter coating of tantalum and tantalum compounds. January 
1970-November 1989 (Citations from the NTIS data base). 
Report for January 1970-November 1989, 15:17050 (R;US) 

Study of low energy antiproton interaction with nuclei using a 
self shunted streamer chamber in a magnetic field, 15:18525 
(RA;SU) 





TANTALUM 180 
The nucleosynthesis of 18°Ta, 15:18218 (D;US) 


TANTALUM 181 TARGET 
Dynamic components in “Ar-induced fissionlike reactions, 
15:18567 (RA;DE) 


TANTALUM CHLORIDES 
Participation of solvent in tantalum pentachloride reaction with 
methylisocyanate, 15:17347 (RA;SU;In Russian) 


TANTALUM COMPOUNDS 
See also TANTALUM CHLORIDES 
TANTALUM OXIDES 

Borohydride B-H activation and dimerization by a doubly 
bonded, early-transition-metal organodimetallic complex. 
Ditantalladiborane syntheses as models for dehydrodimeriza- 
tion of methane to ethene, 15:17415 (J;US) 

Sputter coating of tantalum and tantalum compounds. January 
1970-November 1989 (Citations from the NTIS data base). 
Report for January 1970-November 1989, 15:17050 (R;US) 


TANTALUM OXIDES 
Inversion voltammetry method of determination of refractory 
metal oxides and film structures on their basis for content of 
some impurity elements, 15:17248 (RA;SU;In Russian) 


TAR 
See also BITUMENS 
Characterization and treatment of tars and biomass gasifiers, 
15:16241 (R;US) 


TAR SAND OIL 
See BITUMENS 


TAR SANDS 
See OIL SANDS 


TARGETS 
See also AMERICIUM 241 TARGET 

BISMUTH 209 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
CHROMIUM 50 TARGET 
CHROMIUM 54 TARGET 
COBALT 59 TARGET 
COPPER 64 TARGET 
CURIUM 245 TARGET 
DEUTERIUM TARGET 
GOLD 197 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 
HOLMIUM 165 TARGET 
HYDROGEN 1 TARGET 
IRON 54 TARGET 
IRON 56 TARGET 
LANTHANUM 139 TARGET 
LEAD 208 TARGET 
NEODYMIUM 142 TARGET 
NEODYMIUM 146 TARGET 
NEON 20 TARGET 
NEPTUNIUM 237 TARGET 
NICKEL 58 TARGET 
NICKEL 62 TARGET 
OXYGEN 16 TARGET 
PLUTONIUM 239 TARGET 
PLUTONIUM 241 TARGET 
RHENIUM 187 TARGET 
SAMARIUM 144 TARGET 
SAMARIUM 154 TARGET 
SILVER 107 TARGET 
SILVER 108 TARGET 
TANTALUM 181 TARGET 
THORIUM 229 TARGET 
THORIUM 230 TARGET 
THORIUM 232 TARGET 
THULIUM 169 TARGET 
TIN 114 TARGET 
TRITIUM TARGET 
URANIUM 233 TARGET 
URANIUM 235 TARGET 


TELLURIUM 


URANIUM 236 TARGET 
URANIUM 238 TARGET 

Visual target detection and recognition: Final report: Task 4, 

15:17831 (R;US) 
TASK SCHEDULING 

Quarterly report on program cost and schedule: Fourth quarter 

FY 1989, 15:16073 (R;US) 
TATB 
Diamonds in the chemical products of detonation, 15:17169 
(J;US) 
TAU LEPTONS 
See TAU PARTICLES 
TAU NEUTRINOS 
Recent results from the ARGUS experiment, 15:18342 (RA;US) 
TAU PARTICLES 

Measurement of the tau lifetime at ,/s - 10.5 GeV, 15:18406 
(D;US) 

New results on the 7 lepton, 15:18351 (RA;US) 

Polarization as a tool for studying particle properties, 15:18337 
(RA;US) 

Recent results from the ARGUS experiment, 15:18342 (RA;US) 

The status of the TPC/2-+ detector at PEP, 15:18391 (BA;US) 

TAUONS 
See TAU PARTICLES 
TBP 

Studies of environmental radioactivity in Cumbria: Pt. 19: Possi- 
ble influence of tributyl phosphate on aerosol generation in 
Cumbrian coastal waters, 15:17987 (R;GB) 

TBR TOKAMAK 

Data acquisition system for TBR-1, 15:18941 (R;BR;in Por- 

tuguese) 
TECHNETIUM 99 
99Mo -°°™Te generator - study of their performance and quality, 
15:17458 (R;BR) 
TECHNOLOGY IMPACTS 
Public acceptance of energy technologies, 15:16721 (RA;IL) 
TECHNOLOGY TRANSFER 

Regional Impacts of the Cerrejon coal project in the Guajira, 
Colombia, 15:15924 (RA;IL) 

Technology transfer handbook for Martin Marietta Energy Sys- 
tems, Inc., employees, 15:16757 (R;US) 

Transfer of Canadian nuclear regulatory technology, 15:16568 
(R;CA) 

TECHNOLOGY UTILIZATION 

Communications on hazards to the ecology, public health and 
the society as a result of modern technologies. A bibliogra- 
phy, 15:16756 (R;DE;In German) 

TECTONICS 

Summary of key factors which led to recommendation of the 
reference repository location and the site of the principal bore- 
hole, 15:16139 (R;US) 

TEFLON 

Bonding of teflon to metals. January 1973-November 1989 (Ci- 
tations from the Rubber and Plastics Research Association 
data base). Report for January 1973-November 1989, 
15:17150 (R;US) 

TELESCOPES 

See also PYRHELIOMETERS 

A liquid xenon imaging telescope for 1-30 MeV gamma-ray as- 
trophysics, 15:17800 (R;US) 

Wide-field imaging in the UV with the Israeli satellite, 15:18177 
(RA;IL) 

TELLURIUM 

Analysis of alkyimetals of special purity, 15:17236 (RA;SU;In 
Russian) 

Determination of alkali metals in Cd and Te of special purity us- 
ing laser stimulated ionization in flames, 15:17232 (RA;SU;In 
Russian) 

Extraction-photometric determination of tellurium in sulfur, 
15:17257 (RA;SU;In Russian) 

Extraction-spectrum analysis of cadmium, tellurium, mercury 
and cadmium-mercury telluride (CMT) with solvent extraction 
of base by organic sulfides, 15:17356 (RA;SU;In Russian) 
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TELLURIUM 


Spectrophotometric method of silicon determination in high pu- 
rity cadmium, mercury, and tellurium with matrix separation 
by solvent extraction, 15:17258 (RA;SU;In Russian) 

TELLURIUM COMPLEXES 

Extraction-photometric determination of tellurium in sulfur, 
15:17257 (RA;SU;In Russian) 

Extraction-spectrum analysis of cadmium, tellurium, mercury 
and cadmium-mercury telluride (CMT) with solvent extraction 
of base by organic sulfides, 15:17356 (RA;SU;In Russian) 

NMR study of complex tellurium(4) chlorides in nonaqueous so- 
lutions, 15:17316 (RA;SU;In Russian) 

Spectrophotometric method of silicon determination in high pu- 
rity cadmium, mercury, and tellurium with matrix separation 
by solvent extraction, 15:17258 (RA;SU;In Russian) 

TELLURIUM COMPOUNDS 

Analysis of high-purity diethyltellurium, dimethylcadmium, and 
diethyizinc by atomic emission method with preliminary distilla- 
tion concentration of impurities, 15:17235 (RA;SU;In Russian) 

Gas chromatographic analysis of high purity diethyltellurium, 
15:17230 (RA;SU;In Russian) 

Gas chromatographic determination of content of volatile or- 
ganic compounds impurities in  diethyltellurium and 
dimethyicadmium, 15:17231 (RA;SU;in Russian) 

TELLURIUM ISOTOPES 
Chernobyl source term, atmospheric dispersion, and dose esti- 
mation, 15:17920 (J;US) 

TEMPERATURE (0065-0273 K) 

See LOW TEMPERATURE 
TEMPERATURE (0400-1000 K) 

See HIGH TEMPERATURE 
TEMPERATURE (AMBIENT) 

See AMBIENT TEMPERATURE 
TEMPERATURE (TRANSITION) 

See TRANSITION TEMPERATURE 
TEMPERATURE CONTROL 

Alternate night temperature regime experiments in a commer- 

cial rose greenhouse, 15:16927 (RA;IL) 
TEMPERATURE DISTRIBUTION 
Northern Arizona Basin Study (NABS), 1989, 15:17890 (R;US) 
TEMPERATURE EFFECTS 

The effect on fish of increasing the temperature of the Columbia 

River, 15:18120 (R;US) 
TEMPERATURE MEASUREMENT 

Alternate night temperature regime experiments in a commer- 
cial rose greenhouse, 15:16927 (RA;IL) 

Ash separation from hot combustion products, 15:17680 (RA;IL) 

Comparison of the thermal balances of two excess humidity 
control systems in greenhouses, 15:16913 (RA;IL) 

Design for minimum temperature of a compact heat exchanger 
cooled by forced air convection, 15:16497 (J;IL) 

Solid-state fluorescence above 100°C: Application to high- 
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Summary of financial statements and sales statistics, distribu- 
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ended June 30, 1988, 15:16802 (R;US) 
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Determination of terbium microamounts in high purity scandium 
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Impurity effect on acoustic properties of terbium and tantalum, 
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TERNARY ALLOY SYSTEMS 

Deposition of Il-lV-V2 ternary compounds using the MOCVD 
technique, 15:17104 (BA;US) 

Interfacial reactions between metal and gallium arsenide, 
15:17065 (J;US) 

Ternary and multinary compounds, 15:17054 (B;US) 

TERNARY FISSION 

Definition of scission conditions in experiments on the ternary 

fission, 15:18636 (RA;DE) 
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Formation of massive unstable fragments in ternary fission in- 
duced in heavy nuclei by 1 GeV protons, 15:18603 (RA;DE) 

Proton accompanied fission, 15:18601 (RA;DE) 

Symmetric ternary fission, 15:18635 (RA;DE) 

TERPENES 

Identification of products of the chemical/photochemical conver- 
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See BACKGROUND RADIATION 
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See ENHANCED RECOVERY 
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Effectiveness of water spray mitigation systems for accidental 
releases of hydrogen fluoride: Volume 1, Detailed report, 
15:15975 (R;US) 

Thermal vacuum life test facility for radioisotope thermoelectric 
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15:19049 (BA;US) 
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TFTR D-T shielding, 15:19057 (BA;US) 
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increase heavy oil recovery: Annual report, October 1, 1988— 
September 30, 1989, 15:15943 (R:US) 
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Storage and transport of solar energy by a thermochemical 
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Characteristics of titanium nitride electrodes for AMTEC, 
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Development of a hybrid photovoltaic-liquid fueled thermoelectric 
generator for Arctic locations: Final report, 15:16358 (R;CA) 
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Effect of x-radiation LET on the response of thermoluminescent 
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Advanced Toroidal Facility vacuum vessel stress analyses, 
15:19055 (BA;US) 
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Proceedings of the 12th symposium on fusion engineering, 
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THERMONUCLEAR POWER PLANTS 
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An attempt to measure cold-fusion effects, 15:19045 (R;AU) 
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impact behavior of Cr-W steels, 15:17061 (J;US) 
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physics in the USSR, July 1987 - July 1988, 15:19032 
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THIN FILMS 
Chalcopyrite CulnSe, films prepared by reactive sputtering, 
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Characterization of titanium silicide thin films by X-ray diffraction 
techniques, 15:18738 (R;BR;In Portuguese) 
Chemical vapor deposition of hydrogenated amorphous silicon 
from disilane, 15:17170 (J;US) 
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Formation of gold(!) halide and thiocyanate complexes in pyri- 
dine and acetonitrile and the structures of gold(l) solvates in 
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On the reduction of SOC\: 
15:17429 (BA;US) 


THIOPHENE 
Interactive chemistry of coal-petroleum processing: Quarterly 
report, September 16, 1989-December 15, 1989, 15:15845 
(R;US) 
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Fission barriers of hot rotating nuclei, 15:18653 (RA;DE) 
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Transition ratios for ThO>2 crystal, 15:18804 (RA;SU;in Russian) 
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lodine-123 miniplasmin for the detection of deep venous throm- 
bosis, 15:18083 (R;CH) 
THTR-300 REACTOR 
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The status of the TPC/2+ detector at PEP, 15:18391 (BA;US) 
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Fission barriers of hot rotating nuclei, 15:18653 (RA;DE) 
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monocrystals, 15:18666 (RA;SU;In Russian) 
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Highly condensed titanoxanes: Synthesis of closo-(Cp*Ti)4O¢ 
and its transformation to bicyclo-(Cp*Ti)4O5Clp with TiCl, as 
an oxide acceptor reagent, 15:17395 (J;US) 

TITANIUM COMPLEXES 

Structure and reactivity of titaniun/platinum and palladium het- 
erobinuclear complexes with »-methylene ligands, 15:17385 
(J;US) 

TITANIUM HYDRIDES 

Bulk modulus of titanium hydride and scandium deuteride: Ex- 
periment and theory, 15:17119 (J;DE) 

Use of laser-Raman spectroscopy for studies of hydrogen iso- 
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TITANIUM NITRIDES 

Characteristics of titanium nitride electrodes for AMTEC, 
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See THERMOLUMINESCENT DOSEMETERS 
TLD SYSTEMS 
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Advanced statistics for tokamak transport colinearity and toka- 
mak to tokamak variation, 15:19020 (RA;US) 

Axisymmetric toroidal equilibrium with flow and anisotropic pres- 
sure, 15:18975 (R;CH) 

EDDYMULT: a computing system for solving eddy current prob- 
lems in a multi-torus system, 15:18957 (R;JP;In Japanese) 

ICRF [lon Cyclotron Range of Frequencies] edge modeling: 
Technical progress report, 15:18930 (R;US) 

lon acoustic wave enhancement of electron thermal conductiv- 
ity, 15:18997 (BA;US) 

Main results of the researches for controlled fusion and plasma 
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Tokamak to tokamak variation and colinearity in scaling laws, 
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See TFTR TOKAMAK 
TOKAMAK TYPE REACTORS 
See also COMPACT IGNITION TOKAMAK 
DOUBLET REACTORS 
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NET TOKAMAK 
TFTR TOKAMAK 
Thermally stable operation of engineering test reactor toka- 
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Anomalous transport in toroidal plasmas: Final progress report, 
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Formation of H and D atoms in the pyrolysis of toluene-d, and 
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NMR studies of the motion of aromatic molecules absorbed on 
ZSM-5 zeolite, 15:18252 (RA;IL) 
TOMOGRAPHY 
See also COMPUTERIZED TOMOGRAPHY 
High frequency electromagnetic tomography, 15:16159 (R;US) 
Industrial tomography: An overview of the CRNL program, 
15:16194 (RA;CA) 
TOP PARTICLES 
Latest results of the search for top at UA1, 15:18383 (BA;US) 
Production and decay of heavy top quarks, 15:18354 (R;US) 
Status of the top quark search at CDF, 15:18385 (BA;US) 
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Fabrication and installation of the vacuum vessel for the Ad- 
vanced Toroidal Facility, 15:19058 (BA;US) 
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See TOROIDAL PINCH DEVICES 
TOTAL SUSPENDED PARTICULATES 
On the propagation of a normal shock wave in a carbon-oxygen 
suspension, 15:17683 (RA;IL) 
TOTAL-ABSORPTION SPECTROMETERS 
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TOWER FOCUS COLLECTORS 
Evaluation of beam quality and tracking accuracy of heliostats, 
15:16412 (RA;IL) 
TOWER FOCUS POWER PLANTS 
Recommendations for improvements in the design and operation 
of future solar central receiver power plants based on experi- 
ence gained from the Solar One Pilot Plant, 15:16391 (BA;US) 
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A causal model of shifts in domestic energy consumption, 
15:16770 (RA;IL) 
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Compendium of methods for the determination of toxic organic 
compounds in ambient air, June 1988, 15:17903 (R;US) 
Experimental study of toxic waste incineration, 15:17478 (R;US) 
Region 10 environmental indicators, FY 88 summary, 15:16741 
(R;US) 
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Saint marys river-oil/toxic substance spill study current veloci- 
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duction of fermentation fuel alcohol, 15:16237 (RA;IL) 
Bwr Type Reactors 
Advanced light-water reactor development in the United States, 
15:16556 (J;XA) 
Compressed Air Storage Power Plants 
Overview and perspective of compressed air energy storage 
technology, 15:16705 (RA;IL) 
Coordinated Research Programs 
The Department of Energy’s Energy Integrated Farm System 
Program, 15:16246 (BA;US) 
Energy Sources 
Characterization of U.S. energy resources and reserves, 
15:16747 (R;US) 
Exports 
Enel’s purchasing policy, 15:15927 (RA;IL) 
industry 
Dilemma of international technology transfer for the applied sci- 
ences, 15:16755 (RA;IL) 
international Agreements 
Renewable energy technology: is the Israeli experience applica- 
ble to other countries?, 15:16809 (RA;IL) 
International Relations 
Dilemma of international technology transfer for the applied sci- 
ences, 15:16755 (RA;IL) 
Photovoltaic Power Plants 
Summary of field performance of 8 photovoltaic plants in 1982- 
1984, 15:16357 (RA;IL) 
Power Reactors 
Operating US power reactors, 15:16611 (RA;US) 
Pwr Type Reactors 
Advanced light-water reactor development in the United States, 
15:16556 (J;XA) 
Renewable Resources 
Biofuels and Municipal Waste Research Program of the U.S. 
Department of Energy, 15:16245 (BA;US) 
Research Programs 
High temperature solar energy research at the University of Min- 
nesota, past and future, 15:16313 (RA;IL) 
United States Photovoltaic Program, 15:16309 (RA;IL) 
Secrecy Protection 
Dilemma of international technology transfer for the applied sci- 
ences, 15:16755 (RA;IL) 
Shale Oil 
High temperature solar energy research at the University of Min- 
nesota, past and future, 15:16313 (RA;IL) 
Solar Thermal Power Plants 
Luz solar technology development, 15:16382 (RA;IL) 
Wind Turbine Arrays 
Developing a successful wind power station - critical elements, 
15:16452 (RA;IL) 


VANADIUM COMPOUNDS 


USSR 

Overview and perspective of compressed air energy storage 
technology, 15:16705 (RA;IL) 

Strategic-planning framework for predicting and evaluating So- 
viet interests in arms control. Volume 1. Final report, 
September 1987-August 1988, 15:16999 (R;US) 

UTERINE CERVIX CARCINOMA 

See CARCINOMAS 


V 


V-1 REACTOR (BOHUNICE) 
See BOHUNICE V-1 REACTOR 
V-2 REACTOR (BOHUNICE) 
See BOHUNICE V-2 REACTOR 
V-2 REACTOR (DUKOVANY) 
See DUKOVANY V-2 REACTOR 
VACCINES 
Overview of the U.S. experience with photovoltaics in develop- 
ing countries, 15:16388 (RA;IL) 
VACUUM (0.12X10(-5) PA AND BELOW) 
See ULTRAHIGH VACUUM 
VACUUM (10(-8) TORR AND BELOW) 
See ULTRAHIGH VACUUM 
VACUUM PUMPS 
Pumping performance of Non-Evaporable Getter (NEG) pumps 
in ultra-high vacuum, 15:17763 (RA;JP;in Japanese) 
VACUUM SYSTEMS 
Advanced Toroidal Facility vacuum vessel stress analyses, 
15:19055 (BA;US) 
Fabrication and installation of the vacuum vessel for the Ad- 
vanced Toroidal Facility, 15:19058 (BA;US) 
The design and fabrication of protective plates for bay C pump- 
ing duct for TFTR, 15:19056 (BA;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VALINE 
Desorption of organic molecules with fast incident atomic and 
polyatomic ions, 15:18264 (BA;US) 
VALVES 
See also RELIEF VALVES 
Installation of quick-acting valves at V-1 power plant and effect 
on operation, 15:16545 (RA;CS;In Czech) 
VANADIUM 
Analysis of alkyimetals of special purity, 15:17236 (RA;SU;In 
Russian) 
Distribution of metals in acid-base-neutral fractions of Cerro Ne- 
gro 550-700°C distillate and 700°C+ residue, 15:16011 (J;US) 
Extraction-photometric determination of manganese and vana- 
dium in high purity substances, 15:17259 (RA;SU;Iin Russian) 
Modified tight-binding approximation and electron-phonon spec- 
tral function for transition metals, 15:17020 (R;XA) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Hydrogen segregation to grain boundaries and external sur- 
faces, 15:17064 (J;DE) 
VANADIUM BASE ALLOYS 
improvement in high magnetic field behavior of vandium gallium 
superconductors by enhancement of spin-orbit scattering: Fi- 
nal technical report, 15:17017 (R;US) 
VANADIUM CARBIDES 
Cyclopentadienylvanadium carbonyl derivatives as precursors 
to vanadium caride, 15:17396 (J;US) 
VANADIUM COMPLEXES 
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Toxicity 
Field studies in estuarine ecosystems: A review of approaches 
for assessing contaminant effects, 15:18021 (R;US) 


WATER POLLUTION ABATEMENT 
Anti-larval biofilter: a proposed technology for power plant foul- 
ing control, 15:16484 (RA;IL) 


WATER POLLUTION CONTROL 

Creosote-contaminated sites: Their potential for bioremediation, 
15:18020 (R;US) 

Guidance manual for LUST (Leaking Underground Storage 
Tank) cleanups in Illinois, September 1989. Interim report, 
15:16004 (R;US) 

Oil-water separators. January 1970-August 1989 (Citations from 
the COMPENDEX data base). Report for January 1970- 
August 1989, 15:17262 (R;US) 


WATER PUMPS 

See also SOLAR WATER PUMPS 

Analysis and design optimization of photovoltaic water pumping 
systems, 15:16370 (BA;US) 

Expert systems design of stand-alone PV systems for export, 
15:16369 (BA;US) 

Improving energy efficiency in water supply systems, 15:16959 
(RA; IL) 


WATER QUALITY 

Economic and legal analysis of strategies for managing agricul- 
tural pollution of ground water. Final report, 1 October 
1986-15 March 1989, 15:18019 (R;US) 

North Alabama water quality assessment: Volume 14, Concen- 
trations of PCBs and DDTr in catfish from upper Pickwick 
Reservoir and PCBs from Wilson Reservoir, 15:18029 (R;US) 

North Alabama water quality assessment: Volume 15, Green- 
backed heron study, 15:18028 (R;US) 

Reservoir embayments as potential units for water quality man- 
agement, 15:16283 (R;US) 

Spatial characterization of acid rain stress in Canadian Shield 
Lakes. Final report, 15:18012 (R;US) 

Water-quality modeling: Hydrological and limnological systems. 
October 1981-November 1989 (Citations from the NTIS data 
base). Report for October 1981-November 1989, 15:18023 
(R;US) 

Water-quality standards for states. August 1971-October 1989 
(Citations from the NTIS data base). Report for August 1971- 
October 1989, 15:16743 (R;US) 


WATER RESERVOIRS 

A water quality index for large southeastern reservoirs, 
15:16282 (R;US) 

Eighth report of the Normandy Archaeological Project: 1975 ex- 
cavations at the Eoff | site (40CF32), Aaron Shelton site 
(40CF69) and the Duke | site (40CF97), 15:16803 (R;US) 

North Alabama water quality assessment: Volume 15, Green- 
backed heron study, 15:18028 (R;US) 

Reservoir embayments as potential units for water quality man- 
agement, 15:16283 (R;US) 

Thermal decay of an initially hot isothermal water body with ap- 
plication to thermal energy storage, 15:17662 (R;XA) 


WATER RESOURCES 

A water quality index for large southeastern reservoirs, 
15:16282 (R;US) 

WATER SOURCE HEAT PUMPS 

Recent progress in the thermodynamics of absorption heat 
pumps, 15:16845 (RA;IT;In Italian) 

WATER SUPPLY 

Improving energy efficiency in water supply systems, 15:16959 
(RA; IL) 

Water-quality standards for states. August 1971-October 1989 
(Citations from the NTIS data base). Report for August 1971- 
October 1989, 15:16743 (R;US) 

WATER TREATMENT 

Sewage and industrial waste treatment: Wetlands. January 
1977-December 1989 (Citations from the Selected Water 
Resources Abstracts data base). Report for January 1977- 
December 1989, 15:16967 (R;US) 


WELDED JOINTS 


WATER VAPOR 

Effectiveness of water spray mitigation systems for accidental 
releases of hydrogen fluoride: Volume 2, Appendices A-D, 
15:15976 (R;US) 

Effectiveness of water spray mitigation systems for accidental 
releases of hydrogen fluoride: Volume 1, Detailed report, 
15:15975 (R;US) 

Energy and future climate forcing, 15:17916 (J;US) 

WATER WAVES 

Model basin, measurement of particle velocities in wave crests, 

15:17691 (R;DK) 
WATER WELLS 

Report of the committee to review the use of J-13 well water in 
Nevada Nuclear Waste Storage Investigations (Yucca Moun- 
tain Project), 15:16157 (R;US) 

Shawnee groundwater assessment, Phase 1, 15:18030 (R;US) 

WATERBORNE PARTICLES 

See PARTICULATES 

WATERSHEDS 

Annual elemental input/output estimates for two forested water- 
sheds in eastern Tennessee, 15:17919 (J;US) 

Reservoir embayments as potential units for water quality man- 
agement, 15:16283 (R;US) 

WAVES (SHOCK) 

See SHOCK WAVES 
WAVES (TRAVELLING) 

See TRAVELLING WAVES 
WAXES 

Characterization of high-boiling sludge waxes from underground 

crude oil storage reservoirs, 15:16010 (J;US) 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK HADRONIC DECAY 

Long range QCD effects in nonleptonic weak decays, 15:18443 
(BA;US) 

Soccer in Indiana and models for non-leptonic decays of heavy 
flavors, 15:18440 (BA;US) 

WEAK PARTICLE DECAY 
See also SEMILEPTONIC DECAY 
WEAK HADRONIC DECAY 

Experimental prospects for observing CP violation in B-meson 
decays - ete~ experiments, 15:18386 (BA;US) 

Lattice calculations of electroweak decay amplitudes, 15:18418 
(R;US) 

Non-perturbative QCD in weak decays, 15:18445 (BA;US) 

Prospects for CP violation experiments in hadron beams, 
15:18388 (BA;US) 

Recent results from CLEO, 15:18341 (RA;US) 

WEAPONS 

See also NUCLEAR WEAPONS 

25 Years of logistics: Always on the spot, 15:17828 (TA;US) 

Three French articles: (1) Origins and development of the French 
nuclear arsenal; (2) Radar invisibility: From dream to reality; 
(3) 25 years of logistics: Always on the spot, 15:17829 (TG;US) 

WEATHER 

Comparison of greenhouse structures from the standpoint of en- 
ergy consumption, 15:16893 (RA;IL;In Hebrew) 

Emissions from energy sources in populated areas in Israel: al- 
ternative ways to combat them, 15:15988 (RA;IL) 

WECS 
See WIND TURBINES 
WEINBERG ANGLE 
A measurement of the neutral current electroweak parameters us- 
ing the Fermilab narrow band neutrino beam, 15:18414 (J;DE) 
WEINBERG-SALAM GAUGE MODEL 
First results from e*e~ reaction at TRISTAN, 15:18347 (RA;US) 
WELDED JOINTS 

Electron microscopy of rapidly solidified weldments in a powder- 
metallurgy Al-Fe-Ce alloy, 15:17007 (R;US) 

Ultrasonic defect-sizing using decibel drop methods. |: Text, 
15:17672 (R;CA) 

Ultrasonic defect-sizing using decibel drop methods. II: Detailed 
scans and plots, 15:17673 (R;CA) 
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WELDS 


WELDS 
See WELDED JOINTS 
WELL DRILLING 
The role of new technology in the exploitation of Arctic oil and 
gas reserves: Report 4.2.15, 15:16784 (RA;CA) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
WETLANDS 

Carolina bays of the Savannah River Plant, 15:16181 (R;US) 

Federal wetlands protection under the Clean Water Act: Regu- 
latory ambivalence, intergovernmental tension, and a call for 
reform, 15:16740 (R;US) 

North Alabama water quality assessment: Volume 15, Green- 
backed heron study, 15:18028 (R;US) 

Sewage and industrial waste treatment: Wetlands. January 
1977-December 1989 (Citations from the Selected Water 
Resources Abstracts data base). Report for January 1977- 
December 1989, 15:16967 (R;US) 

WHEY 

Final report on the monitoring and optimization of the anaerobic 
digestion of whey at Millbank Cheese and Butter Ltd., 
15:16269 (R;CA) 

WIGGLER MAGNETS 

The U5.0 undulator design for the advanced light source at LBL, 

15:17764 (R;US) 
WIND 

Long term wind energy production variations and its sensitivity 
to the generator type, 15:16431 (RA;IL) 

Northern Arizona Basin Study (NABS), 1989, 15:17890 (R;US) 

The Israel Electric Corporation (IEC) wind energy program, 
15:16808 (RA;IL) 

Wind resource measurement - a summary of current ap- 
proaches and available instrumentation, 15:16432 (RA;IL) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND FARMS 
See WIND TURBINE ARRAYS 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND LOADS 

Comparison between two different techniques of computing the 
axial induction for horizontal axis wind turbines in a locally de- 
formed flow field, 15:16469 (R;SE) 

WIND POWER 

Autonomous wind-diesel systems for remote applications, 
15:16457 (RA;IL) 

Energy research and development in the Federal Republic of 
Germany: fossil energy - renewable energy - efficient use of 
energy, 15:16485 (RA;IL) 

Renewable energy technology: is the Israeli experience applica- 
bie to other countries?, 15:16809 (RA;IL) 

Wind energy research at the Solar Energy Research institute, 
15:16454 (RA;IL) 

Availability 

Wind resource measurement - a summary of current ap- 

proaches and available instrumentation, 15:16432 (RA;IL) 
Data Acquisition 

Vertical axis wind turbine and wind prospecting site data analy- 

sis: Final report for 1986, 15:16473 (R;CA) 
Demonstration Programs 

First annual report for the Center of Expertise for Wind Energy 

Research and Development in Canada, 15:16807 (R;CA) 
Economics 

Economy of wind power, 15:16435 (R;SE;In Swedish) 

international Cooperation 

Energy from the wind, where are we now and where are we go- 
ing?, 15:16449 (RA;IL) 

Market 
The coming of age of wind energy, 15:16428 (RA;IL) 
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Measuring Instruments 
Required performance of meteorological instruments in wind- 
energy surveys in Israel, 15:16459 (RA;IL;iIn Hebrew) 
Meetings 
Energy 88. The 2nd international congress and exhibition on en- 
ergy. Abstracts, 15:16767 (R;IL) 
Renewable energy in developing countries. An international 
workshop, 15:16291 (R;IL) 
Pilot Plants 
The Sivan inflated-rotor wind-turbine, 15:16450 (RA;IL) 
Prospecting 
Energy from the wind, where are we now and where are we go- 
ing?, 15:16449 (RA;IL) 
Research Programs 
Energy from the wind, where are we now and where are we go- 
ing?, 15:16449 (RA;IL) 
Required performance of meteorological instruments in wind- 
energy surveys in Israel, 15:16459 (RA;IL;In Hebrew) 
Wind energy activities in Japan, 15:16429 (RA;IL) 
Wind energy exploitation in Israel and worldwide, 15:16448 
(RA;IL;In Hebrew) 
Site Surveys 
Pacific Rim Resort: Wind monitoring study, 15:16468 (R;CA) 
Technology Assessment 
Wind energy technical information guide, 15:16430 (R;US) 
Uses 
The coming of age of wind energy, 15:16428 (RA;IL) 
WIND POWER INDUSTRY 
The Israel Electric Corporation (IEC) wind energy program, 
15:16808 (RA;IL) 
WIND POWER PLANTS 
Feedback of the squared current by pitch angle control of wind 
power plants, 15:16470 (R;SE;in Swedish) 
Wind energy development in Denmark, 15:16455 (RA;IL) 
WIND TURBINE ARRAYS 
Developing a successful wind power station - critical elements, 
15:16452 (RA;IL) 
Economical optimization of wind farms in limited areas, 
15:16433 (RA;IL) 
Insights from computer-aided wind farm management, 15:16453 
(RA;IL) 
WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 
Autonomous wind-diesel systems for remote applications, 
15:16457 (RA;IL) 
The Israel Electric Corporation (IEC) wind energy program, 
15:16808 (RA;IL) 
The Israeli wind energy program, 15:16456 (RA;IL) 
The Sivan inflated-rotor wind-turbine, 15:16450 (RA;IL) 
Airtolls 
Wind energy research at the Solar Energy Research Institute, 
15:16454 (RA;IL) 
Control 
Control research in wind power Project 506259 Control FOA: Fi- 
nal report stage 4, 15:16472 (R;SE;In Swedish) 
Cost 
Wind energy development in Denmark, 15:16455 (RA;IL) 
Data Acquisition Systems 
Data analysis method for wind turbine dynamic response test- 
ing, 15:16474 (BA;US) 
Demonstration Programs 
Summary of the 12 test projects Decentralized Power Genera- 
tion’within the framework of the Dutch National Development 
Program WindEnergy (NOW-2), 15:16434 (R;NL;In Dutch) 
Design 
Fatigue design of large wind energy conversion systems and 
operational experience from the Swedish prototypes, 
15:16443 (RA;GB) 
Fatigue design using a modified RFC description of the wind 
(Wind turbines.), 15:16442 (RA;GB) 
Fatigue life evaluation of the WKA-60 rotor hub, 15:16445 
(RA;GB) 





Dynamic Loads 

Fatigue loads for wind turbines, 15:16439 (RA;GB) 

Measurements of mechanical loads on the NEWECS-45, 
Wieringermeer, The Netherlands, 15:16441 (RA;GB) 

Energy Losses 

Preliminary investigation of the potential effects of icing on wind 

energy system performance, 15:16437 (R;CA) 
Fatigue 

Fatigue aspects of the Danish licensing of wind turbines, 
15:16447 (RA;GB) 

Fatigue behaviour of glassfibre reinforced polyester, 15:17133 
(RA;GB) 

Fatigue design of large wind energy conversion systems and 
operational experience from the Swedish prototypes, 
15:16443 (RA;GB) 

Fatigue design using a modified RFC description of the wind 
(Wind turbines.), 15:16442 (RA;GB) 

Fatigue life evaluation of the WKA-60 rotor hub, 15:16445 
(RA;GB) 

Fatigue loads for wind turbines, 15:16439 (RA;GB) 

Fatigue tests on the DEBRA-25 rotor blade and fatigue monitor- 
ing in operation, 15:16444 (RA;GB) 

High cycle fatigue of glassfiber reinforced polyester (Wind tur- 
bine rotor blades.), 15:17134 (RA;GB) 

Measured fatigue loads, 15:16440 (RA;GB) 

Proceedings of an IEA workshop on fatigue in wind turbines: 
Harwell Laboratory, 21-22 March 1988, 15:16438 (R;GB) 

Testing wood in fatigue (Wind turbine rotor blades.), 15:17671 
(RA;GB) 

The significance of standardised load sequences, 15:17670 
(RA;GB) 

Licensing 

Fatigue aspects of the Danish licensing of wind turbines, 

15:16447 (RA;GB) 
Maintenance 

9 Meter Alternagy blades: Description of various conditions 
(Wind turbines), 15:16463 (RA;DK;in Danish) 

Blade root bolts: Bolt quality and adjustment (Wind turbines), 
15:16465 (RA;DK;In Danish) 

Faults in the blade root and border limits for root stiffness (Wind 
turbines), 15:16464 (RA;DK;in Danish) 

Inspection of rotors. Supplement: Guidelines for reparation, 
15:16461 (R;DK;In Danish) 

Reparation guidelines for damage to fiberglass on Aerostar wind- 
turbine blades (Wind turbines), 15:16462 (RA;DK;In Danish) 

Market 
The coming of age of wind energy, 15:16428 (RA; IL) 
Materials Testing 

Fatigue behaviour of glassfibre reinforced polyester, 15:17133 
(RA;GB) 

High cycle fatigue of glassfiber reinforced polyester (Wind tur- 
bine rotor blades.), 15:17134 (RA;GB) 

Testing wood in fatigue (Wind turbine rotor blades.), 15:17671 
(RA;GB) 

Monitoring 

Measurements of mechanical loads on the NEWECS-45, 

Wieringermeer, The Netherlands, 15:16441 (RA;GB) 
Netherlands 

Measurements of mechanical loads on the NEWECS-45, 

Wieringermeer, The Netherlands, 15:16441 (RA;GB) 
Performance 

Fatigue design of large wind energy conversion systems and 
operational experience from the Swedish prototypes, 
15:16443 (RA;GB) 

Proceedings 

Proceedings of an IEA workshop on fatigue in wind turbines: 

Harwell Laboratory, 21-22 March 1988, 15:16438 (R;GB) 
Rotors 

Changing out the rotor as a problem solution (Wind turbines), 

15:16467 (RA;DK;In Danish) 
Service Lite 

The development of wind turbines for electricity utility applica- 

tion, 15:16451 (RA;IL) 


WOOD OILS 


Specifications 

Summary of the 12 test projects Decentralized Power Genera- 
tion’within the framework of the Dutch National Development 
Program WindEnergy (NOW-2), 15:16434 (R;NL;In Dutch) 

Sweden 

Fatigue design of large wind energy conversion systems and 
operational experience from the Swedish prototypes, 
15:16443 (RA;GB) 

Tipvane Rotors 

Significance of correctly adjusted tip angles (Wind turbine 

blades), 15:16466 (RA;DK;in Danish) 
Turbine Blades 

Fatigue design of large wind energy conversion systems and 
operational experience from the Swedish prototypes, 
15:16443 (RA;GB) 

Fatigue tests on the DEBRA-25 rotor blade and fatigue monitor- 
ing in operation, 15:16444 (RA;GB) 

Uses 
The coming of age of wind energy, 15:16428 (RA;IL) 
Wind Loads 

Comparison between two different techniques of computing the 
axial induction for horizontal axis wind turbines in a locally de- 
formed flow field, 15:16469 (R;SE) 

WIND-POWERED PUMPS 

Developments in water pumping windmills with case studies, 
15:16458 (RA;IL) 

Evaluation of small scale wind turbine for pumping water, 
1986/87: Summary report, 15:16436 (R;CA) 

WINDOWS 

Development of a methodology to evaluate the energy and com- 
fort performance of fenestration, 15:16875 (RA;CA) 

Laminar air flow super window, 15:16852 (R;CA) 

Superwindows from pyrolytic deposition of fluorine doped tin ox- 
ide on glass. U-values and eletrical contracts, 15:16885 (R;CA) 

Thermal improvement of vision control windows renewable en- 
ergy branch, 15:16886 (R;CA) 

Window energy performance comparison program for non- 
residential buildings, 15:16863 (RA;CA) 

WINDSCALE REPROCESSING PLANT 
See SELLAFIELD REPROCESSING PLANT 
WiPP 

Construction completion report, 15:16078 (R;US) 

Determination of Waste Isolation Pilot Plant (WIPP) management 
and institutional requirements documents for contact-handled 
(CH) critical systems: Revision 1, 15:16077 (R;US) 

Draft forecast of the final report for the comparison to 40 CFR 
Part 191, Subpart B, for the Waste Isolation Pilot Plant, 
15:16148 (R;US) 

Performance assessment methodology demonstration: Method- 
ology development for evaluating compliance with EPA 
[Environmental Protection Agency] 40 CFR 191, Subpart B, 
for the Waste Isolation Pilot Plant, 15:16149 (R;US) 

WOLFRAM 
See TUNGSTEN 
WwooD 

Environmental persistence and migration of pentachlorophenol, 
wood preservation: Part 1: Literature review, 15:16698 (R;CA) 

Operation of a cascade autoclave to study the liquefaction of 
wood chips, 15:16218 (R;CA) 

WOOD ALCOHOL 
See METHANOL 
WOOD BURNING APPLIANCES 

A testing facility for heating and cooling appliances, 15:17684 

(RA;IL) 
WOOD FUELS 

Burning unprocessed biofuels: 
(RA;US) 

Combined heat and power (CHP) in Denmark, 15:16762 (RA;IL) 

Condensing of steam in flue gas using a heat pump system in 
relation to a wood chip fired boiler, 15:16259 (R;DK;in Danish) 

WOOD OILS 

Direct biomass liquefaction by an extruder-feeder reactor sys- 

tem, 15:16232 (RA;IL) 


A risk prognosis, 15:16267 
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WOOD WASTES 


WOOD WASTES 
Direct biomass liquefaction by an extruder-feeder reactor sys- 
tem, 15:16232 (RA;IL) 
Evaluation of enzymatic hydrolysis processes, 15:16252 (BA;US) 
Quality variations in logging residues - Southern Sweden, 
15:16256 (R;SE;In Swedish) 
The applicability of industrial by-products to energy production, 
15:16257 (R;Fl;in Finnish) 
WORKERS 
See PERSONNEL 


WORLD-WIDE FALLOUT 
See GLOBAL FALLOUT 


WUERENLINGEN PROTEUS REACTOR 
See PROTEUS REACTOR 


WWER TYPE REACTORS 
See also BOHUNICE V-2 REACTOR 
WWER-3 REACTOR 

Comments on electrical equipment of WWER power units, 
15:16548 (RA:CS;In Czech) 

Effect of radiation on mechanical properties of reactor pressure 
vessel, 15:16538 (RA;CS;In Czech) 

Increasing the operating reliability and safety of WWER-440 and 
WWER-1000 steam generators produced by Vitkovice con- 
cern, 15:16540 (RA;CS;in Czech) 

Nuclear district heating in CMEA countries, 15:16559 (J;XA) 

Operating reliability of fuel elements of light water reactors, 
15:16546 (RA;CS;in Czech) 

Probabilistic assessment of safety, 15:16547 (RA;CS;In Czech) 

Safety aspects of operation of nuclear power facilities: Proceed- 
ings, 15:16661 (R;CS;In Czech, Slovak) 

Safety aspects of operation of nuclear power plants. Results 
achieved, 15:16518 (RA;CS;in Czech) 


WWER-3 REACTOR 
A noise-diagnostics system for operator advice, 15:16626 
(RA;US) 
WWER-440 REACTOR 
See WWER-3 REACTOR 


X 


X RADIATION 
Method of measuring plasma densities and temperatures, 
15:19009 (P;US) 
X-2830 RESONANCES 
See MESONS 
X-RASERS 
See X-RAY LASERS 


X-RAY FLUORESCENCE ANALYSIS 
Analysis of high-temperature superconductors by PIXE and XFA 
methods, 15:17218 (RA;CS;in Slovak) 
Selection of data for radionuclide X-ray fluorescence analysis, 
15:17222 (RA;CS;in Czech) 
Study of possible suppression of matrix effect in RXFA, based on 
scattered radiation measurement, 15:17220 (RA;CS;In Czech) 
X-ray fluorescence analysis of archaeological bronzes, 
15:17221 (RA;CS;in Czech) 
X-RAY LASERS 
Computational and visible light experiments for x-ray laser 
holography, 15:17715 (R;US) 
Development of small scale soft x-ray lasers: Aspects of data 
interpretation, 15:19041 (R;US) 
X-ray laser cavity based on multiple pulse laser excitation of 
capillary discharge, 15:18952 (RA;IL) 
XENON 
Picosecond pulse radiolysis of rare gases: Evidence for the 
time evolution of the subexcitation spectrum, 15:17452 (J;US) 
Relaxation of ®°Kr, '°'Xe, *D nuclii and dynamics of particles in 
rare gas solutions (Rare gases: Kr, Xe.), 15:17327 (RA;SU;In 
Russian) 
Thermodynamic description of solvation of nonpolar gases in 
aqueous solutions, 15:17296 (RA;SU;in Russian) 
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XENON 131 
Relaxation of ®°Kr, '*'Xe, *D nuclii and dynamics of particles in 
rare gas solutions (Rare gases: Kr, Xe.), 15:17327 (RA;SU;In 
Russian) 
XENON OXIDES 
Microwave discharge excitation of XeO, 15:18984 (BA;US) 
XI C PLUS BARYONS 
Neutron production of charm particles in fermilab E-400, 
15:18346 (RA;US) 
XUV 
See EXTREME ULTRAVIOLET RADIATION 
XYLENES 
NMR studies of the motion of aromatic molecules absorbed on 
ZSN-5 zeolite, 15:18252 (RA;IL) 


Y 


Y*RESONANCES 
See BARYONS 
YANG-MILLS THEORY 
Supergeometry of the coupled Yang-Mills/supergravity system 
in ten dimensions, 15:18213 (D;US) 
YIELDS 
See also ENERGY YIELD 
Development of a biological process for destruction of nitrates and 
carbon tetrachloride in Hanford groundwater, 15:16119 (R;US) 
YTTERBIUM 
Determination of ytterbium in rare earths of high purity by ioniza- 
tion method with flame atomization, 15:17234 (RA;SU;In 
Russian) 
YTTERBIUM COMPLEXES 
Features of bromobenzothiazo complexing with ytterbium in or- 
ganic media, 15:17305 (RA;SU;In Russian) 
YTTRIUM 
Angular correlation study of 
YBazCuz0, 15:17074 (R;BR) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
FERRITE GARNETS 
YTTRIUM COMPOUNDS 
YTTRIUM BROMIDES 
Nonaqueous solvent role in investigation of rare earth bromide 
reaction with simple hydrides, 15:17321 (RA;SU;In Russian) 
YTTRIUM CHLORIDES 
A new yttrium sesquichloride nitride, G-Y2CI3N, that is isostruc- 
tural with the binary yttrium sesquichloride, 15:17406 (J;US) 
YTTRIUM COMPLEXES 
Dentation of phosphonic groups in phosphorus-containing metal 
complexonates in aqueous solutions (Metals: Be, Y, La.), 
15:17351 (RA;SU;In Russian) 
Lazer two-photon photoionization spectroscopy for rare earth 
determination, 15:17229 (RA;SU;In Russian) 
Synthesis of tris(triphenylsiloxy)yttrium and derivatives: Crystal 
structure of [Y(OSiPh3)3(THF3)]-THF, 15:17410 (J;US) 
YTTRIUM COMPOUNDS 
See also YTTRIUM BROMIDES 
YTTRIUM CHLORIDES 
YTTRIUM FLUORIDES 
YTTRIUM NITRIDES 
YTTRIUM OXIDES 
Study of *He* channeling in crystals and films with garnet struc- 
ture, 15:18774 (RA;SU;In Russian) 
Thermodecomposition of lanthanides (Ill) and ytrium (III) gluco- 
heptonates, 15:17285 (R;BR;In Portuguese) 
YTTRIUM FLUORIDES 
Photoluminescence sounding of rare earth impurities in materi- 
als of scintillation technics, 15:17239 (RA;SU;In Russian) 
YTTRIUM NITRIDES 
A new yttrium sesquichloride nitride, 6-Y2CI3N, that is isostruc- 
tural with the binary yttrium sesquichloride, 15:17406 (J;US) 
YTTRIUM OXIDES 
Analysis of refractory materials of high purity, 15:17246 
(RA;SU;in Russian) 


hyperfine interactions in 





Application of fast neutrons to analysis of HTSC (HTSC-high- 
temperature superconductors.), 15:17243 (RA;SU;In Russian) 

Electronic transport in 8 mole percent Y2O3-ZrO2, 15:17120 
(J;US) 

Fabrication, mechanical properties, heat capacity, oxygen diffu- 
sion, and the effect of alkali earth ion substitution on high T- 
superconductors, 15:17114 (J;US) 

In situ growth of epitaxial superconducting YBazCu307_, films 
on insulating, semiconducting and ferroelectric K(Ta, Nb)O3 
by pulsed laser ablation, 15:17077 (R;US) 

In situ growth of high quality epitaxial YBazCu307_, thin films at 
moderate temperatures by pulsed laser ablation, 15:17075 
(R;US) 

Luminescence determination of samarium and europium mi- 
croamounts in high purity lanthanide oxides and in the charge 
of gallium gadolinium garnet, 15:17240 (RA;SU;In Russian) 

Photoluminescence sounding of rare earth impurities in materi- 
als of scintillation technics, 15:17239 (RA;SU;in Russian) 

Preparation of YBazCu;07_,5 from homogeneous metal alkox- 
ide solution, 15:17083 (R;US) 

Problems in the production of YBazCu3;O, superconducting 
wire, 15:17112 (J;US) 

Synthesis and characterization of YBap.Cu3;07_, superconduc- 
tors, 15:17115 (J;US) 
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Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


AA- 

89-05637 15:16436 | PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

AAL- 

89-04291 15:16838 | PC Canada Mortgage and Housing Corporation, 
Annex Bidg., 682 Montreal Rd., Ottawa, ON, 
CAN K1A 0P7; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 

89-05642 15:16353 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

ABLT- 

89-05664 15:16289 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

AD-A- 

213060/7/XAB 15:17694 NTIS, PC A03/MF A01 

213153/0/XAB 15:17695 NTIS, PC AO3/MF A01 

213401/3/XAB 15:16645 NTIS, PC AO9S/MF A02 

213453/4/XAB 15:16646 NTIS, PC AO8/MF A01 

213459/1/XAB 15:17849 NTIS, PC A13/MF A02 

213480/7/XAB 15:18129 NTIS, PC A04/MF A01 

213482/3/XAB 15:17696 NTIS, PC AO8/MF A01 

213504/4/XAB 15:19102 NTIS, PC A16/MF A02 

213521/8/XAB 15:17697 NTIS, PC AO3/MF A01 

213524/2/XAB 15:17122 NTIS, PC AO1/MF A041 

213528/3/XAB 15:16560 NTIS, PC A10/MF A02 

213531/7/XAB 15:16973 NTIS, PC AO7/MF A01 

213540/8/XAB 15:17067 NTIS, PC AO3/MF A01 

213549/9/XKAB 15:18161 NTIS, PC AO7/MF A01 

213554/9/XAB 15:18231 NTIS, PC A03/MF A01 

213559/8/XAB 15:17007 NTIS, PC AO2/MF A01 

213561/4/XAB 15:17844 NTIS, PC A99/MF A04 

213562/2/XAB 15:19103 NTIS, PC A03/MF A01 

213565/5/XAB 15:17983 NTIS, PC A13/MF A02 

213566/3/XAB 15:16980 NTIS, PC AO6/MF A01 

213567/1/XAB 15:17863 NTIS, PC AO5/MF A01 

213572/1/XAB 15:17864 NTIS, PC AO5/MF A041 

213605/9/XAB 15:17698 NTIS, PC AO8/MF A01 

213613/3/XAB 15:17865 NTIS, PC AO4/MF A01 
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AEC/WNRE- 


Report Abstract Source of Distribution 
Number Number Availability Category 


213625/7/XAB 15:16824 NTIS, PC AO5/MF A01 
213637/2/XAB 15:17123 NTIS, PC A12/MF A02 
213640/6/XAB 15:19104 NTIS, PC A03/MF A01 
213684/4/XAB 15:17068 NTIS, PC AO1/MF AO1 
213689/3/XAB 15:19105 NTIS, PC AO2/MF A01 
213695/0/XAB 15:19106 NTIS, PC AO3/MF AO1 
213702/4/XAB 15:16001 NTIS, PC AO5/MF A01 
213708/1/XAB 15:15982 NTIS, PC AO5/MF A01 
213709/9/XAB 15:15983 NTIS, PC A11/MF A02 
213710/7/XAB 15:15984 NTIS, PC A11/MF A02 
213711/5/XAB 15:15985 NTIS, PC AO6/MF A01 
213713/1/XAB 15:19107 NTIS, PC AO3/MF A01 
213714/9/XAB 15:19108 NTIS, PC A03/MF A01 
213715/6/XAB 15:16999 NTIS, PC AO6/MF A01 
213717/2/XAB 15:18221 NTIS, PC A03/MF AO1 
213730/5/XAB 15:18222 NTIS, PC A03/MF A01 
213742/0/XAB 15:17699 NTIS, PC A04/MF A01 
213748/7/XAB 15:15986 NTIS, PC AO7/MF A01 
213754/5/XAB 15:17845 NTIS, PC A03/MF A01 
213755/2/XAB 15:16708 NTIS, PC A07/MF A01 
213756/0/XAB 15:17660 NTIS, PC A11/MF A02 
213765/1/XAB 15:18223 NTIS, PC AO02/MF A01 
213766/9/XAB 15:18224 NTIS, PC AO1/MF A01 
213767/7/XAB 15:18225 NTIS, PC A03/MF A01 
213768/5/XAB 15:18226 NTIS, PC AO2/MF A01 
213769/3/XAB 15:18130 NTIS, PC A25/MF A04 
213770/1/XAB 15:18131 NTIS, PC A16/MF A02 
213771/9/XAB 15:18132 NTIS, PC A19/MF A03 
213778/4/XAB 15:17008 NTIS, PC A03/MF A01 
213784/2/XAB 15:18722 NTIS, PC A03/MF A01 
213799/0/XAB 15:17861 NTIS, PC A04/MF AO1 
213812/1/XAB 15:17774 NTIS, PC AO5/MF A01 
213818/8/XAB 15:16839 NTIS, PC A04/MF A01 
213825/3/XAB 15:18133 NTIS, PC AOS/MF A01 
213829/5/XAB 15:17009 NTIS, PC AO5/MF AO1 
213858/4/XAB 15:17984 NTIS, PC A14/MF A02 
213859/2/XAB 15:15973 = NTIS, PC AO5/MF AO1 
213870/9/XAB 15:17852 NTIS, PC A03/MF A01 
213872/5/XAB 15:15834 NTIS, PC AO6/MF A01 
213912/9/XAB 15:19109 NTIS, PC A03/MF A01 
213915/2/XAB 15:17853 NTIS, PC AO5/MF A01 
213921/0/XAB 15:17700 NTIS, PC AO5/MF A01 
213935/0/XAB 15:19110 NTIS, PC AO3/MF A01 
213941/8/XAB 15:17854 NTIS, PC AO5/MF A01 
213946/7/XAB 15:17069 NTIS, PC AO1/MF A01 
213950/9/XAB 15:17070 NTIS, PC AO1/MF A01 
213958/2/XAB 15:19111 NTIS, PC AO6/MF A01 
213977/2/XAB 15:16840 NTIS, PC A03/MF A01 
ADRP- 
89-04246 15:16727 PC Alberta Legis!ative Library, 216 Legislature 
Bldg., Edmonton, AB, CAN T5K 2B6; MF 
CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


15:16745 PC Alberta Dept. of Energy, Information Centre, 
9915 108 St., Edmonton, AB, CAN T5K 2C9; 
MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 
AEC/WNRE- 

89-05629 15:16302 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
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AECB- 


a 


Report Abstract Source of Order 
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——— 15:16189 NTIS (US Sales Only), PC AO5/MF A01 - OSTI; DE90615143 

sie INIS 
8406 15:17010 NTIS (US Sales Only), PC A05/MF A01 - OSTI; DE90614084 
8553 15:19088 NTis (US Sales Only), PC AO6/MF A01 - OSTI; DE90615181 
8647 15:19089 une (US Sales Only), PC AO6/MF A01 - OSTI; DE90615182 
8756 15:16648 Nns (US Sales Only), PC A03/MF A01 - OSTI; DE90614877 
8757 15:16182 “ne US Sales Only), PC A02/MF A011 - OSTI; DE90614442 
8761 15:16649 NTIS (Us Sales Only), PC A03/MF A01 - OSTI; DE90614878 


8954 15:19014 See CFFTP-G-86001 

9005 15:17071 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90614126 

9051 15:18708 ure ae Sales Only), PC A04/MF A01 - OSTI; DE90614492 

9055 15:17011 Nns (US Sales Only), PC A03/MF A01 - OSTI; DE90613983 
15:17922 NT san Sales Only), PC A03/MF A01 - OSTI; DE90614387 
15:16173 wns (US Sales Only), PC A03/MF A01 - OSTI; DE90614214 
15:18088 aaa Sales Only), PC A07/MF A01 - OSTI; DE90614416 
15:17451 Nris (US Sales Only), PC A03/MF A01 - OSTI; DE90613953 
15:19090 NTs (US Sales Only), PC AO5/MF A01 - OSTI; DE90615183 
15:18053 NTs (US Sales Only), PC AO5/MF A01 - OSTI; DE90614536 
15:17985 “wees Sales Only), PC A04/MF A01 - OSTI; DE90614228 
15:17072 NTIS (Us Sales Only), PC A03/MF A01 - OSTI; DE90614129 


15:17276 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90613688 
15:16563 uns ws Sales Only), PC A03/MF A01 - OSTI; DE90614879 
15:16564 Ns (US Sales Only), PC A03/MF A01 - OSTI; DE90614880 
15:16565 NTs (US Sales Only), PC AO5/MF A01 - OSTI; DE90614881 
15:17775 NTis (US Sales Only), PC A03/MF A01 - OSTI; DE90614983 
15:16650 NTIS (Us Sales Only), PC A03/MF A01 - OSTI; DE90614495 


15:19091 NTIS (US Sales Only), PC AO6/MF A01 - OSTI; DE90615184 
INIS 


15:18711 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90614496 
15:18712 Nnis (US Sales Only), PC A03/MF A01 - OSTI; DE90614497 
15:16190 wns (US Sales Only), PC A03/MF A01 - OSTI; DE90615144 
15:16060 NTIS (Us Sales Only), PC A03/MF A01 - OSTI; DE90615055 


9505 15:16639 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90614953 
9509 15:19092 wre us Sales Only), PC A03/MF A01 - OSTI; DE90615167 
9510 15:19010 wns (us Sales Only), PC A03/MF A01 - OSTI; DE90613251 
9516 15:16640 Nns (US Sales Only), PC A02/MF A01 - OSTI; DE90614954 
9524 15:17012 NTIS (Us Sales Only), PC A03/MF A01 - OSTI; DE90614011 
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13468 
13470 
13517 


AFIT/CI/CIA- 
88-234 
AFWAL-TR- 
87-2042-Vol.11 
Al/BC- 
P8347.00 


ALS/TR- 
89-037 
ANL- 
86-33-Vol.3 
89/41 
ANL/ACL- 
89/2 
89/6 
ANL/EAIS/TM- 
3 


4 

5 

8 
ANL/ESD- 

1 
ANSTO/E- 

673 

687 


ANSTO/M- 
118 


ANU-P- 
1022 


Abstract 
Number 


15:17986 
15:16630 


15:19018 
15:16644 


15:16528 
15:19011 
15:17124 


15:16057 


15:17277 


15:16061 
15:17866 


15:16116 
15:17073 


15:17484 
15:17987 
15:17455 


15:17923 


15:16001 
15:15872 


15:16900 


15:17829 


15:18115 
15:17855 


15:17822 
15:17172 


15:16062 
15:16002 


15:17924 
15:19154 


15:15835 
15:18057 


15:16174 


15:16195 


15:18561 


Source of 
Availability 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
wns (US Sales Only), PC A03/MF A01 - OSTI; 
See CFFTP-G-87020 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
wris (US Sales Only), PC A03/MF A01 - OSTI; 
NNS (US Sales Only), PC A03/MF A01 - OSTI; 
Nns (US Sales Only), PC A03/MF A01 - OSTI; 
NTIS (Us Sales Only), PC A03/MF A01 - OSTI; 


Available from H.M. Stationery Office, London, 
price Pound 8.00. 


Available from H.M. Stationery Office, London, 
price Pound 10.25. 

Available from H.M. Stationery Office, London, 
price Pound 8.00. 

See NSS/R-119 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

Available from H.M. Stationery Office, price 
Pound 15.00. 

Available from H.M. Stationery Office, London, 
price Pound 8.00. 

Available from H.M. Stationery Office, price 
Pound 8.00. 

Available from H.M. Stationery Office, London, 
price Pound 23.50. 


See AD-A-213702/4/XAB 
See DOE/PC/79810-T2 


PC Canadian Council of Resource and Environ- 
ment Ministers, 4905 Dufferin St., 
Downsview, ON, CAN M3H 5714; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. Prices: PC N/C; MF $10 CAN 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 


See NUREG/CR-4704-Vol.3 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 


NTIS (US Sales Only), PC AO3/MF A01 - OSTI:; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A04/MF A01 - OSTI; 
INIS 


Order 
Number 


DE90614229 


DE90614835 


DE90614724 
DE90614863 
DE90614103 
DE90614158 


DE90615107 


DE90614130 


DES0006078 


DES90006382 


DE90006033 
DE90006024 


DE90006381 
DE90006424 


DE90006855 
DE90006647 


DES90006445 
DE90614716 


DE90614460 


DE90614727 


DE90613545 
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ANU-P- 
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1023 15:18562 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90613546 
INIS 

1038 15:18556 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90613542 
INIS 

AOSTRA- 

90-00549 15:16028 PC Alberta Oil Sands Technology and Research 
Authority, 500 Highfield Pl., 10010-106 St., 
Edmonton, AB, CAN T5J 3L8; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. Prices: PC N/C; MF $10 CAN 


081 15:17925 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90614190 

082 15:18134 anne Sales Only), PC AO9/MF A01 - OSTI; DE90614340 

083 15:18713 NTs Us Sales Only), PC AO5/MF A01 - OSTI; DE90614498 

084 15:17456 meen Sales Only), PC A03/MF A01 - OSTI; DE90613924 
ARM- — 


89-05745 15:16419 | PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


ASE- 
5568 15:18190 See N-90-10796 
AU/G- 


89-05082 15:15836 | PC Canada Centre for Mineral and Energy 


Technology, Technical Information Division, 

562 Booth St., Room 20C, Ottawa, ON, CAN 

K1A 0G1; MF CANMET/TID, Energy, Mines 

and Resources Canada, 555 Booth St., Ot- 

tawa, Ont., Canada K1A 0G1. Prices: PC 

PRICES UPON REQUEST; MF $10 CAN 
AWTS- 

89-05641 15:16807 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

BCH- 


889171 15:16787 PC British Columbia Legislative Library, Govern- 
ment Documents Division, Parliament 
Buildings, Victoria, BC, CAN V8V 1X4; MF 
CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 

TE-87-5 15:16476 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

BCR- 


4-06-300 15:15827 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
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Report 
Number 


TE-87-7 


TE-87-9 


TE-87-11 


BES— 
89-06109 


BFR-D- 
16-1989 
BGUN-ASCU-— 
87-13 

BIO- 
4556 
BMI/OTSP- 
08 


BMU- 
1989-218 


BNL- 
42840 
42884 
42888 
43047 
43538 
43607 
43661 
43709 
43713 
43752 
43757 
43785 
43806 

BNL-NUREG— 
43648 
51454-Vol.9-No.2 
52198 

BNR- 
CE02844 


Abstract 
Number 


15:16984 


15:16023 


15:16024 


15:17677 


15:16728 


15:16403 
15:16303 
15:18035 


15:16191 


15:17485 


15:17823 
15:17013 
15:18058 
15:18098 
15:17776 
15:18122 
15:18035 
15:17752 
15:16763 
15:17736 
15:18232 
15:18415 
15:18050 


15:16651 
15:16668 
15:16674 


15:16697 


Source of 
Availability 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


PC Boreal Institute of Northern Studies, CW401 
Biological Sciences Building, University of Al- 
berta, Edmonton, AB, CAN T6G 2E9; MF 
CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


NTIS (US Sales Only), PC A05/MF A01 
COSTI P.O.B 20125, TEL-AVIV 61201 
See BNL-43661 


NTIS, PC A99/MF A01; OSTI; INIS; GPO Dep. 
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See LA-UR-90-228 

(Geothermal drilling and completion technology 
reverse trade mission; Imperial Valley, CA 
(USA); 24-29 May 1989) 

See DOE/ID/12850-1 

(19. All-union conference on physics of charged 
particles interaction with crystals; Moscow 
(USSR); 29-31 May 1989) 

See INIS-SU-144/A 
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Availability 


(IAA '89: conference on instrumental activation 
analysis; Klucenice (Czechoslovakia); 15-19 
May 1989) 

See INIS-mf—11577 

(7. power plant dynamics, control and testing 
symposium; Knoxville, TN (USA); 15-17 May 
1989) 

See TVA/PBO/R&D-89/8 

(international conference on world coal trade; 
Tel Aviv (israel); 25-27 Jun 1989) 

See IE-NCSC-—89/0100 

(Building simulation '89; Vancouver (Canada); 
23-24 Jun 1989) 

See MCC—CE02780 

(Utility opportunities for new generation; Boston, 
MA (USA); 28-30 Jun 1989) 

See EPRI-CU-6605 

(Physics of classical novae: IAU colloquium no. 
122; Madrid (Spain); 27-30 Jun 1989) 

See LA-UR-90-138 

(Workshop on astrophysics in antarctica; 
Newark, DE (USA); 8-10 Jun 1989) 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. E 1.99: 


(4. All-Union conference on the problems of sol- 
vation and complexing in solutions; lvanovo 
(USSR); 6-8 Jun 1989) 

See INIS-SU-146/A 

(TASI '89: Theoretical Advanced Summer Insti- 
tute in elementary particle physics; Boulder, 
CO (USA); 4-30 Jun 1989) 

See SLAC-PUB-5149 

(1989 international symposium on in vivo body 
composition studies; Toronto (Canada); 20- 
23 Jun 1989) 

See BNL-43047 

See BNL-43607 

See BNL-42888 

See BNL-43806 

(Small geothermal power plant reverse trade mis- 
sion; Squaw Valley, CA (USA); 4-9 Jun 1989) 

See DOE/ID/12850—2 

(Windsor workshop on alternative fuels; Windsor 
(Canada); 12-14 Jun 1989) 

See O-CE02872 

(18. NATO international conference on differen- 
tial geometric methods in theoretical physics: 
physics and geometry; Tahoe City, CA 
(USA); 2-8 Jul 1989) 

See DOE/ER/01545—424 

(Ettore Majorana international school of subnu- 
clear physics; Erice (Italy); 26 Jul - 3 aug 
1989) 

See SLAC-PUB-5116 

(30. annual meeting of the Institute of Nuclear 
Materials Management; Orlando, FL (USA); 
9-12 Jul 1989) 

See DP-MS-89-30 

(7. synchrotron radiation instrumentation (SRI) 
national conference; Berkeley, CA (USA); 6- 
10 Aug 1989) 

See LBL-—27808 

See LBL-27809 

See LBL-27811 

(American Physical Society topical conference 
on shock compression of condensed matter; 
Albuquerque, NM (USA); 14-17 Aug 1989) 

See UCRL-—100914 

See LA-UR-90-126 
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(24. Yamada conference on strongly coupled 
plasma physics; Tokyo (Japan); 29 Aug - 2 
sep 1989) 

See UCRL—102037 

(11. international free electron laser conference; 
Naples, FL (USA); 28 Aug - 1 sep 1989) 

See LA-UR-90-167 

See LA-UR-90-223 

See LA-UR-90-98 

See UCRL—101946 

(Biohydro-metaliurgy '89; Jackson Hole, WY 
(USA); 13-18 Aug 1989) 

See UCRL-102413 

(HEDR Native American workshop; Richland, 
WA (USA); 8-9 Aug 1989) 

See PNL-SA-17296-HEDR 

(6. international swarm seminar; Glen Cove, NY 
(USA); 3-5 Aug 1989) 

See UCRL—102296 

(CERN school of computing conference; Bad 
Herrenalb (Germany, F.R.); 20 Aug - 2 sep 
1989) 

See RAL-89-092 

(Workshop on power system operations - re- 
search needs and priorities; Dallas, TX 
(USA); 8-10 Aug 1989) 

See EPRI-EL-6659 

(13. international conference on atomic collisions 
in solids; Aarhus (Denmark); 7-11 Aug 1989) 

See UCRL-100544-Rev.1 

(33. SPIE annual international technical sympo- 
sium on optical and optoelectronic applied 
science and engineering; San Diego, CA 
(USA); 6-11 Aug 1989) 

See N-90-11662 

(11. international conference on magnet technol- 
ogy; Tsukuba (Japan); 28 Aug - 1 sep 1989) 

See CERN/SPS—89-32(EMA) 

NTIS (US Sales Only), PC A02/MF A01 - OSTI 

(14. world energy conference; Montreal 
(Canada); 17-22 Sep 1989) 

See CANWEC—CE02831 

See CANWEC—CE02837 

(198. American Chemical Society national meet- 
ing; Miami, FL (USA); 10-15 Sep 1989) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: 

See TRI-PP-89-90 

(International Europhysics conference on high- 
energy physics; Madrid (Spain); 7-14 Sep 
1989) 

See SLAC-PUB-5154 

See SLAC-PUB-5148 

See FNAL/C—90-28-E 

(12. Werner Brandt international workshop on 
charged particle penetration phenomena; 
San Sebastian (Spain); 4-7 Sep 1989) 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: 

(HADRON ’89: 3rd international conference on 
hadron spectroscopy; Ajaccio (France); 23- 
27 Sep 1989) 

See SLAC-PUB-5151 

NTIS, PC A03/MF A01; OSTI; INIS 

(Lattice ’89 international workshop; Capri (Italy); 
Sep 1989) 

See LA-UR-90-56 

See DOE/ER/40423—11 

See BNL-43785 

See FNAL/C-89/211-T 
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(Muon catalyzed fusion meeting; Oxford (UK); 
10-13 Sep 1989) 

See TRI-PP-89-93 

(23. ESLAB symposium on X-ray astronomy; 
Bologna (Italy); 13-20 Sep 1989) 

See UCRL-—102499 

(Nuclear waste isolation in the unsaturated 
zone: FOCUS ’89; Las Vegas, NV (USA); 
18-21 Sep 1989) 

See UCRL—101865 

(Conference on non-invasion techniques in biol- 
ogy and medicine; Albuquerque, NM (USA); 
14-15 Sep 1989) 

See BNL-43661 

(Risk management symposium; Whippany, NJ 
(USA); 6-7 Sep 1989) 

See BNL-NUREG-43648 

(8. topical workshop on proton-antiproton col- 
lider physics; Castiglione della Pescaia 
(Italy); 1-5 Sep 1989) 

See FNAL/C—89/257-E 

See FNAL/C-89/264-E 

See FNAL/C—90/15-E 

See FNAL/C-90/17-E 

See FNAL/C-89/246-E 

(US-Japan seminar; Nagoya (Japan); 11-15 Sep 
1989) 

NTIS, PC AO2/MF A011 - OSTI 

(international symposium on safety assessment 
of radioactive waste repositories; Paris 
(France); 9-12 Oct 1989) 

See LBL-28094 

(Conference on high temperature aluminides 
and intermetallics; Indianapolis, IN (USA); 1- 
5 Oct 1989) 

NTIS, PC A03/MF A011 - OSTI 

(1. international ceramic science and technology 
congress; Anaheim, CA (USA); 31 Oct -3 
nov 1989) 

See SAND-89-1480C 

(6. topical conference on physics with polarized 
beams on polarized targets; Spencer, IN 
(USA); 16-18 Oct 1989) 

See LA-UR-90-248 

(Hazardous waste management conference; 
Banff (Canada); 10-11 Oct 1989) 

See HAZ-CE-02856 

(33. annual meeting of Human Factors Society; 
Denver, CO (USA); 16-20 Oct 1989) 

See UCRL—-101061-Rev.2 

(International specialty conference on visibility 
and fine particles; Estes Park, CO (USA); 
16-18 Oct 1989) 

See LA-UR-90-101 

(DOE model conference; Oak Ridge, TN (USA); 
2-6 Oct 1989) 

See PNL-SA-16928 

(Gulf Coast Association of Geological Societies 
and Gulf Coast Section of SEPM meeting; 
Corpus Christi, TX (USA); 25-27 Oct 1989) 


(IAEA technical committee meeting on 
ICRF/edge physics; Munich (Germany, F.R.); 
2-5 Oct 1989) 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: 
(International school seminar on heavy ion 
physics; Dubna (USSR); 3-12 Oct 1989) 
See GSI-89-30 
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(Annual automotive technology development 
contractors coordination meeting; Dearborn, 
MI (USA); 23-26 Oct 1989) 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: 

(5. Florida workshop in nonlinear astronomy: 
nonlinear astrophysical fluid dynamics; 
Gainesville, FL (USA); 5-7 Oct 1989) 

See UCRL-102500 

(NSF/EPRI workshop on anomalous effects in 
deuterated materials; Washington, DC 
(USA); 16-18 Oct 1989) 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: 

(Haztech Canada Edmonton ‘89: environmental 
controV/hazardous waste management con- 
ference; Edmonton (Canada); 18-19 Oct 
1989) 

See HAZ—CE02856 

(1. international conference on laboratory re- 
search flor planetary atmospheres; Bowie, 
MD (USA); 25 Oct 1989) 

See N-90-10815 

(Workshop on artificial ionized layers in the at- 
mosphere; Kiev (USSR); 9-12 Oct 1989) 

See UCRL-101952 

(Kent M. Terwilliger Memorial symposium; Ann 
Arbor, MI (USA); 13 Oct 1989) 

See LBL-28066 

(Conference on indirect methods for estimating 
hydraulic properties; Riverside, CA (USA); 
11-13 Oct 1989) 

See SAND-89-2377C 

(14. seminar on activation analysis; Hannover 
(Germany, F.R.); 10-11 Oct 1989) 

See INIS-mf—12058 

(SNEAP ’89: symposium on northeastern accel- 
erator personnel; Oak Ridge, TN (USA); 
22-27 Oct 1989) 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: 

(5. international symposium on the production 
and neutralization of negative ions and 
beams; Upton, NY (USA); 30 Oct - 3 nov 
1989) 

See GA-A-19889 

See BNL-43709 

(36. American Vacuum Society national vacuum 
symposium; Boston, MA (USA); 23-27 Oct 
1989) 

See FNAL-TM—1631 

(international conference on accelerator and 
large experimental physics control systems; 
Vancouver (Canada); 30 Oct - 3 nov 1989) 

See UCRL-—102060 

(11. US/Japan workshop on field-reversed con- 
figurations and compact toroids; Los Alamos, 
NM (USA); 7-9 Nov 1989) 

See LA-UR-90-34 

See LA-UR-90-28 

See LA-UR-90-7 

(Banbury Center conference on mutation induc- 
tion and heritability in mammalian germ cells; 
Cold Spring Harbor, NY (USA); 12-15 Nov 
1989) 

See UCRL-102439 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: 

(Particle astrophysics: NASA cosmic ray pro- 
gram for the 1990's and beyond; Greenbek, 
MD (USA); 6-8 Nov 1989) 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. E 1.99: 
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(International seminar on intermediate energy 
physics (INES-89); Moscow (USSR); 27-30 
Nov 1989) 

See LA-UR-90-106 

(34. conference on magnetism and magnetic 
materials; Boston, MA (USA); 28 Nov - 1 dec 
1989) 

See BNL-42884 

See BNL-43757 

(Materials Research Society fall meeting; 
Boston, MA (USA); 27 Nov - 2 dec 1989) 

See UCRL—101106 

See SAND-89-2888C 

See SAND-89-2886C 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

NTIS, PC A02/MF A01 - OSTI 

NTIS, PC AO2/MF A014 - OSTI 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

NTIS, PC A02/MF A01 - OSTI 

See UCRL—100859 

See LA-UR-90-33 

(Eastern oil shale symposium; Lexington, KY 
(USA); 15-17 Nov 1989) 

See UCRL—102677 

(Hypervelocity impact symposium; San Antonio, 
TX (USA); 12-14 Dec 1989) 

See UCRL-100629 

(International conference on lasers ’89; New Or- 
leans, LA (USA); 3-8 Dec 1989) 

See LA-UR-90-166 

See LA-UR-90-291 

See LA-UR-90-200 

See LA-UR-90-72 

(Radwaste symposium '89: Chinese experts 
radwaste symposium; Taipei (Taiwan); 12-13 
Dec 1989) 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

(Physiology of immobilized cells conference; 
Wageningen (Netherlands); 10-13 Dec 1989) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(4. SIAM conference on parallel processing for 
scientific computing; Chicago, IL (USA); 11- 
13 Dec 1989) 

See DOE/ER/25045-3 

(Conference on high T. superconductivity; Los 
Alamos, NM (USA); 6-9 Dec 1989) 

See LA-UR-89-4259 

(7. symposium on space nuclear power systems; 
Albuquerque, NM (USA); 7-11 Jan 1990) 

See MLM-3623-OP 

See MLM-3622-OP 

(14. annual conference on energy from biomass 
and wastes; Lake Buena Vista, FL (USA); 29 
Jan - 2 feb 1990) 
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(21. international cosmic ray conference; 
Adalaide (Australia); 6-19 Jan 1990) 


NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. E 1.99: 


(21. international cosmic ray conference; Ade- 
laide (Australia); 6-19 Jan 1990) 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. E 1.99: 


(SPIE optics, electro-optics and laser applica- 
tions in science and engineering conference 
and exhibition; Los Angeles, CA (USA); 20- 
25 Jan 1990) 
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See UCRL-102639 
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(Institute for Electronic and Electrical Engineers 
(IEEE) nuclear science symposium; San 
Francisco, CA (USA); 22-26 Jan 1990) 

See BNL-42840 

See PNL-SA-17137 

See LBL-27901 

See SLAC-PUB-5166 

See SLAC-PUB-5111 

See SLAC-PUB-5110 

See FNAL/C-—89/260 

See SLAC-PUB-5158 

See LA-UR-90-16 

(2. international symposium on advanced 
nuclear energy research - evolution by accel- 
erators; Mito (Japan); 24-26 Jan 1990) 

See SLAC-PUB-5164 

(Strategic mobility modeling: status, needs, and 
prospects; Santa Monica, CA (USA); 8-11 
Jan 1990) 

NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 

(lon chromatography in the semiconductor, elec- 
tronics and plating industries; San Jose, CA 
(USA); 16 Jan 1990) 

See KCP-613-4247 

(14. annual conference on composites and ad- 
vanced ceramics; Cocoa Beach, FL (USA); 
14-17 Jan 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

(7. Institute of Nuclear Materials Management 
spent fuel management seminar; Washing- 
ton, DC (USA); 17-19 Jan 1990) 

See PNL-SA-17732 

See PNL-SA-17731 

See PNL-SA-17333 

(Technical symposium on laser spectroscopy; 
Los Angeles, CA (USA); 14-19 Jan 1990) 

See PNL-SA-17743 

(Accelerator computer code meeting; Los 
Alamos, NM (USA); 22-25 Jan 1990) 

See SLAC-PUB-5168 

(Conference on propagation of high energy laser 
beams through the earth’s atmosphere; Los 
Angeles, CA (USA); 14-19 Jan 1990) 

See UCRL-21272 

(Conference on quality planning in a time of tight 
budgets; Washington, DC (USA); 23 Jan 
1990) 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

(JAERI free electron symposium; Tokyo (Japan); 
29-30 Jan 1990) 

See LA-UR-90-30 

(Winter meeting of the American Society of 
Heating, Refrigerating and Air-Conditioning 
Engineers, Inc.; Atlanta, GA (USA); 11-14 
Feb 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(16. annual waste management symposium: 
working towards a cleaner environment; Tuc- 
son, AZ (USA); 25 Feb - 1 mar 1990) 

NTIS, PC A03/MF A014 - OSTI; GPO Dep. 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

(3. international conference on ceramic powder 
processing; San Diego, CA (USA); 4-7 Feb 
1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(2. international conference on nuclear micro- 
probe technology and applications; 
Melbourne (Australia); 5-9 Feb 1990) 

See SAND-89-2967C 
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NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

(International symposium on borehole geo- 
physics for petroleum, hydrogeology, mining 
and engineering applications; Tucson, AZ 
(USA); 1-7 Feb 1990) 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

(23. Health Physics Society midyear topical 
symposium on risk analysis; Atlantic City, NJ 
(USA); 4-9 Feb 1990) 

See SAND-89-1444C 

(14. symposium on explosives and pyrotechnics; 
Burlingame, CA (USA); 13-15 Feb 1990) 

See SAND-89-2327C 

(Topical conference on research trends in non- 
linear and relativistic effects in plasmas; San 
Diego, CA (USA); 5-8 Feb 1990) 

See SAND-90-0258C 

(5. international symposium on acoustic remote 
sensing of the atmosphere and oceans; New 
Delhi (india); 6-9 Feb 1990) 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

(international reliability physics symposium; New 
Orleans, LA (USA); 26-29 Mar 1990) 

See SAND-89-2384C 

(7. Pacific basin conference; San Diego, CA 
(USA); 4-8 Mar 1990) 

NTIS, PC A03/MF A01; OSTI; INIS 

(IEEE/LEOS/OSA topical meeting on integrated 
photonics research; Hilton Head Island, SC 
(USA); 26-28 Mar 1990) 

See SAND-89-2631C 

(ACM SIGPLAN symposium on principles and 
practice of parallel programming; Seattle, 
WA (USA); 15-16 Mar 1990) 

See LA-UR-89-3104 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(Department of Defense fiber optics conference; 
McLean, VA (USA); 20-23 Mar 1990) 

See UCRL—102151 

See UCRL—102110 

See UCRL—102093 

(3. International Energy Agency heat pump con- 
ference; Tokyo (Japan); 12-15 Mar 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(2. international symposium on condensers and 
condensation; Bath (UK); 28-30 Mar 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(Supercomputing in nuclear applications; Mito 
City (Japan); 12-16 Mar 1990) 

NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

(1990 capacitor and resistor technology sympo- 
sium; San Francisco, CA (USA); 26-29 Mar 
1990) 

See SAND-89-2081C 

(PLANS 90; Las Vegas, NV (USA); 20-23 Mar 
1990) 

See SAND-89-1972C 

(1990 conference program on improving human 
performance; Toronto (Canada); 26-30 Mar 
1990) 

See LA-UR-89-4167 

(8. national conference on measuring data pro- 
cessing quality and productivity; Orlando, FL 
(USA); 14-16 Mar 1990) 

See SAND-90-0024C 

(Energy and the environment in the 21st cen- 
tury; Cambridge, MA (USA); 26-28 Mar 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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Source of 
Availability 


(22. IEEE Southeastern symposium on system 
theory; Cookville, TN (USA); 11-13 Mar 1990) 

NTIS, PC A02/MF A011 - OSTI; GPO Dep. 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 

(International workshop on software engineer- 
ing, artificial intelligence and expert systems 
for high energy and nuclear physics; Lyon 
(France); 19-24 Mar 1990) 

See UCRL—101437-Rev.1 

(1990 American Institute of Chemical Engineers 
(AIChE) spring meeting; Orlando, FL (USA); 
18-22 Mar 1990) 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


PC Environment Canada. Environmental Protec- 
tion Publications, 10 Wellington St., 12th 
PVM, Ottawa, ON, CAN K1A OH3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. Prices: PC N/C; MF $10 CAN 

PC Environment Canada. Environmental Protec- 
tion Publications, 10 Wellington St., 12th 
PVM, Ottawa, ON, CAN K1A OH3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
KiA 0G1. Prices: PC N/C; MF $10 CAN 

PC Environment Canada. Environmental Protec- 
tion Publications, 10 Wellington St., 12th 
PVM, Ottawa, ON, CAN K1A OH3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. Prices: PC N/C; MF $10 CAN 

PC Environment Canada. Environmental Protec- 
tion Publications, 10 Wellington St., 12th 
PVM, Ottawa, ON, CAN K1A OH3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. Prices: PC N/C; MF $10 CAN 

See AD-A-213742/0/XAB 


See CFFTP-G—86005 
See AD-A-213818/8/XAB 
See AD-A-213958/2/XAB 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
aes Sales Only), PC A03/MF A01 - OSTI; 
wean Sales Only), PC A03/MF A01 - OSTI; 
NTIS (us Sales Only), PC A03/MF A01 - OSTI; 


See UCID-21772 


PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20C, Ottawa, ON, CAN 
K1A 0G1; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ot- 
tawa, Ont., Canada K1A 0G1. Prices: PC 
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Canada, 555 Booth St., Ottawa, Ont., Canada 
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6 15:18137 Available from H.M. Stationery Office, price 
Pound 5.00. 

12 15:18138 Available from H.M. Stationery Office, price 
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DOE-RW- 

89-003 15:16061 See AERE-R-12371 

89.001 15:16116 See NSS/R-119 

89.045 15:17927 NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

89.059 15:17866 See AERE-R-13226 

89.064 15:17928 NTIS (US Sales Only), PC AO5/MF A01 - OSTI; 
INIS 
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15:18135 
15:17016 
15:16748 
15:15977 
15:17126 
15:19124 
15:19125 
15:17831 
15:17817 
15:17002 
15:17818 
15:16067 


15:16175 
15:16734 


NTIS, PC AO8&/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A07/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO4/MF A011 - OSTI 
NTIS, PC AO4/MF A01 - OST! 


NTIS, PC AO5S/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


National Consumer Law Center, 236 Massachu- 
setts Avenue, N.E., Washington, DC 20002 


NTIS, PC AO2/MF A01 - OSTI 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A011 - OSTI; GPO Dep. 


NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 


OSTI; INIS 


NTIS, PC A19/MF A01 - OSTI; GPO Dep. 
NTIS, PC A17/MF A01 - OSTI; GPO Dep. 
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© © 
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0035(89/10) 15:15923 NTIS, PC AO7/MF A01 - GPO - OSTI; GPO Dep. 
0109(89/11) 15:15978 NTIS, PC AO7/MF A01 - GPO - OSTI; GPO Dep. 
0125(89/3Q) 15:15905 NTIS, PC AOS/MF A01 - GPO - OSTI; GPO Dep. 
0130(89/1 1) 15:16021 NTIS, PC AOQ/MF A01 - GPO - OSTI; GPO Dep. 
0226(89/10) 15:16790 NTIS, PC AOQ/MF A01 - GPO - OSTI; GPO Dep. 
0249(89) 15:19155 NTIS, PC AO4/MF AO1 - GPO - OSTI; GPO Dep. 


DE90006783 MF-950 
DE90006854 MF-950 
DE90006524 MF-950 
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DE90006017 MF-950 
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DOE/ER/14045— 
1 
DOE/ER/25001— 
26 
DOE/ER/25019— 
14 
DOE/ER/25026— 
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15:16847 
15:16718 


15:19156 
15:17720 
15:18099 
15:17083 
15:18483 
15:18319 
15:18165 
15:18417 
15:18320 
15:18166 
15:16227 
15:18139 
15:17278 
15:18140 
15:17279 
15:17280 
15:16308 
15:17470 
15:17281 
15:18234 
15:18167 
15:17173 
15:18235 
15:18037 
15:16228 
15:18141 
15:17819 
15:19126 
15:18236 
15:19127 
15:18885 
15:19128 


15:19129 
15:19130 


15:17702 
15:18545 


15:18515 


Source of 
Availability 


NTIS, PC A13/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - GPO - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OST!; GPO Dep. 
NTIS, PC A02/MF A01; OSTI, INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI, INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
NTIS, PC A07/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A12/MF A01i - OSTI; GPO Dep. 


NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
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DE90006237 
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Distribution 
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MF-950 


MF-405 
MF-414 
MF-407 
MF-404 
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MF-412 
MF-408 
MF-403 
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15:15936 


15:17739 


Source of 
Availability 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI 


NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AQ3/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A011 - OSTI 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO4/MF A01; OSTI; INIS 


NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
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MF-250 
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15:15912 


15:16068 


15:15842 


15:15873 


15:15913 


15:15914 


15:15872 


15:16498 


15:15915 


15:15874 


15:15843 


15:15844 


15:15845 


15:16499 


15:16815 


age from NTIS.; GPO Dep. 


NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


NTIS, 
NTIS, 
NTIS, 
NTIS, 


NTIS, 
NTIS, 


NTIS, 
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PC AO9/MF A01 - OSTI; GPO Dep. 
PC AO6/MF A01 - OSTI; GPO Dep. 


PC AO6/MF A01 - OSTI; GPO Dep. 


PC A21/MF A01 - OST! 


PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 


PC AO5/MF A01 - OSTI; GPO Dep. 


PC A - OSTI; GPO Dep. 


PC A04/MF A01 - OSTI; GPO Dep. 


PC A07/MF A01; OSTI; INIS 
PC A13/MF A01 - OSTI 


PC AO6/MF A01 - OST! 


PC A03/MF A01 - OSTI; GPO Dep. 


PC AOS5/MF A01 - OSTI 
PC A07/MF A01 - OSTI 


PC AO8/MF A01 - OSTI 


PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 
PC A03/MF A0i - OSTI; GPO Dep. 
PC A02/MF A01 - OSTI; GPO Dep. 


PC A03/MF A01 - OSTI; GPO Dep. 


PC A15/MF A01 - OSTI 


PC AO6/MF A01 - OSTI 


DE90000404 
DE90000422 
DE90000438 
DE90000433 
DE90000442 


DE89011698 
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DE90006934 
DE89011688 
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DE90005298 
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DE90006879 
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15:16501 


15:15886 
15:16502 


15:15916 
15:15917 
15:15846 
15:15847 
15:16273 
15:15875 
15:15848 
15:15907 
15:15849 
15:15876 
15:15918 
15:15887 
15:15908 
15:16069 
15:16070 
15:16071 
15:16072 
15:16073 
15:16074 
15:16075 
15:17129 
15:17130 
15:17131 
15:17132 
15:16076 
15:16077 
15:16078 


15:16079 


15:19131 


15:17690 


15:18012 
15:16598 
15:17005 
15:17090 
15:17143 
15:17093 


Source of 
Availability 


NTIS, PC AO6/MF A01 
NTIS, PC A03/MF A01 


NTIS, PC AO5S/MF A01 
NTIS, PC A03/MF A01 


NTIS, PC AO3/MF A01 
NTIS, PC AO3/MF A01 
NTIS, PC AO2/MF A01 
NTIS, PC AO2/MF A01 
NTIS, PC AO2/MF A01 
NTIS, PC AO2/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO2/MF A01 
NTIS, PC AO3/MF A01 
NTIS, PC AO4/MF A01 
NTIS, PC AOS/MF A01 
NTIS, PC AO9/MF A041 
NTIS, PC AO2/MF A01 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
OSTI; INIS 
NTIS, PC AO7/MF A01 
NTIS, PC AOS/MF A01 


NTIS, PC AO8/MF A01 
NTIS, PC AO7/MF A01 


NTIS, PC AOS/MF A01; 
NTIS, PC AO4/MF A01; 
NTIS, PC A10/MF A01; 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01 
NTIS (US Sales Only), 


See N—90-10479 
See N-90-10174 
See N-90-10188 
See N—90-10262 
See N—90-10185 
See N—-90-11606 


- OSTI; GPO Dep. 
- OSTI; GPO Dep. 


- OSTI 
- OSTI; GPO Dep. 


- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 
- OSTI; GPO Dep. 


- OSTI; GPO Dep. 


- OSTI 
- OSTI 
- OSTI 
- OSTI 


OSTI; INIS; GPO Dep. 
OSTI; INIS; GPO Dep. 
; OSTI; INIS; GPO Dep. 


- OSTI 


PC AOS/MF A01 
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Number 
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DES90005519 


DE90001461 
DE90006245 


DE90006794 
DES0006244 
DE90005517 
DE90006795 
DE90006496 
DE90006789 
DE90006243 
DE90006787 
DE90006939 
DE90006908 
DE90006136 
DE90005300 
DE90005301 
TI90006652 
TIS0006560 
TI90006559 
TI90006558 
T1I90006423 
T1I90006411 
T1I90006416 
DE90006585 
DES0006584 
DE90006583 
DE90006582 
DES0006541 
DE90006542 
DE90006543 


DES90006805 


DE90007121 


DE90748415 
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PC-105 
MF-105 


PC-105 
MF-105 


MF-113 
MF-104 
MF-109 
MF-102 
MF-113 
MF-102 
MF-108 
MF-115 
MF-102 
MF-105 
PC-104 
PC-109 
MF-114 
MF-813 
MF-813 
MF-813 
MF-813 
MF-800 
MF-800 
MF-814 
MF-273 
MF-273 
MF-273 
MF-273 
MF-721 
MF-721 
MF-721 


MF-820; 
MF-814 


MF-705 
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E/wsc-— 


Report Abstract Source of 
Number Number Availability 


E/WSC-— 

89-05710 15:16279 PC Environment Canada, Document, Text and 
Library Services, Terrasses de la Chaudiere, 
10 Wellington St., Ottawa, Ont., CAN K1A 
OH3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC N/C; MF 
$10 CAN 

89-05718 15:16280 PC Environment Canada, Document, Text and 
Library Services, Terrasses de la Chaudiere, 
10 Wellington St., Ottawa, Ont., CAN K1A 
OH3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC N/C; MF 
$10 CAN 

89-05720 15:16281 PC Environment Canada, Document, Text and 
Library Services, Terrasses de la Chaudiere, 
10 Wellington St., Ottawa, Ont., CAN K1A 
OH3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC N/C; MF 
$10 CAN 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
ECCan-P- 
270 15:16058 NTIS (US Sales Only), PC AO6/MF A01 - OSTI; DE90615108 
INIS 
ECS-SR- 
93 15:18032 See WSRC-RP-89-1061 
EEO-ED- 
255/147 15:16848 NTIS (US Sales Only), PC A03/MF A01 DE90749310 
EFN- 
31 15:16751 NTIS (US Sales Only), PC AO6/MF A01 DE90748550 
33 15:16752 NTIS (US Sales Only), PC AO5/MF A01 DE90748551 
EGG- 
10617-1035 15:15975 NTIS, PC A11/MF A011 - OSTI; GPO Dep. DE90007138 
10617-1036 15:15976 NTIS, PC AO9S/MF A011 - OSTI DE90007135 
2469-Vol.2 15:16673 See NUREG/CR-4731-Vol.2 
EMPR/MR- 


1988-33 15:15903 PC Ministry of Energy, Mines and Petroleum 
Resources, Publications Distribution, Parlia- 
ment Buildings, Victoria, BC, CAN V8V 1X4; 
MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 

EMR/CANMET-— 


00320 15:16032 PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20C, Ottawa, ON, CAN 
K1A 0G1; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ot- 
tawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN 


89-05126 15:17174 | PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20C, Ottawa, ON, CAN 
K1A 0G1; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ot- 
tawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN 
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P110-79-E-88 15:15965 PC Canada Centre for Mineral and Energy 
Technology, Technical information Division, 
562 Booth St., Room 20C, Ottawa, ON, CAN 
K1A 0G1; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ot- 
tawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN 

EMR/CANMET/MR- 

89-66(TR) 15:16987 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


15:16735 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
15:16977 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC N/C; MF $10 CAN 
15:15979 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
15:16988 | PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
15:16887 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
EP- 
85-3 15:16044 NTIS (US Sales Only), PC A04/MF A01 - OSTI; DE90614204 
INIS 
EPA- 
600/3-89/078 15:18123 See PB—90-120692/XAB 
600/D-89/255 15:18021 See PB—90-129586/XAB 
600/J-89/138 15:18017 See PB—90-125691/XAB 
600/J-89/142 15:18124 See PB—90-125733/XAB 
600/J-89/144 15:18125 See PB—90-125741/XAB 
600/J-89/170 15:18020 See PB—90-129552/XAB 
910/9-89/017 15:16741 See PB-90-125360/XAB 
EPA/ROD/R- 
05-89/087 15:18016 See PB—90-124579/XAB 
05-89/091 15:16954 See PB—90-124173/XAB 
EPRI-CU- 
6605 15:16791 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6645-Vol.1 15:16792 | Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6645-Vol.3 15:16903 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
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6666 
6684 


EPR-EL- 
6659 


6678 


EPRI-EN- 
6639 


6649-Vol.1 
6674 


EPRI-ER/GS- 
6715 


EPRI-GS— 
6677 


6691 
6692 


EPRI-NP- 
6568 


6602 
6613 
6616 
6617 
6657 
6657-Vol.2 
6657-Vol.3 
6658 
6675 
6695 


EPS- 
1/PG/1 


3/HA/1 


ESSO- 
89-04482 
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Number 


15:16904 
15:16905 


15:16849 


15:16703 


15:16689 


15:17878 
15:17879 


15:18136 


15:16274 


15:15909 
15:15830 


15:16825 


15:16652 
15:16653 
15:16654 
15:16529 
15:16530 
15:16655 
15:16531 
15:16532 
15:16533 
15:16656 


15:16657 


15:16566 


15:17929 


15:16038 


15:17678 


Source of 
Availability 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 


Research Reports Center, Box 50490, Palo Alto 
CA 94303 

Rearch Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 


Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 

Research Reports Center, Box 50490, Palo Alto, 
CA 94303 


NTIS (US Sales Only), PC AO5/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO5/MF A014 - OSTI; 
INIS 


PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth Si., Room 20C, Ottawa, ON, CAN 
K1A 0G1; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ot- 
tawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN 

PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


DE90614882 


DE90614189 


Distribution 
Category 





Report 
Number 


ETDE-mf— 
0748581 
0748646 
0748724 
0748729 
0748764 
0748812 
0748872 

ETH-Diss— 
8990 


ETSU-N- 
113 

ETY- 
20/1987 
21/1988 
23/1989 
24/1989 

FCC 
43-59M-519 


FERMILAB-PUB-— 
89/97-A 
FFA-TN- 
1986-56 
FNAL-TM— 
1627 
1630 
1631 
1634 
1637 
1638 
FNAL/C— 
89/211-T 
89/246-E 
89/257-E 
89/260 


89/264-E 
90-28-E 
90/15-E 
90/17-E 
FOA-C- 
20746-2.7 
FWS/OBS- 
80/62 
CG 
89041 
GA-A- 
19889 
GKYA- 
89-05957 


Abstract 
Number 


15:17880 
15:16981 
15:16974 
15:15980 
15:15974 
15:17019 
15:16850 


15:18060 


15:16438 
15:16483 
15:16257 
15:16958 
15:19132 


15:16851 


15:18196 
15:16469 
15:17778 
15:17758 
15:17759 
15:17760 
15:17741 
15:17742 
15:18419 
15:18322 
15:18323 
15:17757 
15:17777 
15:18326 
15:18324 
15:18325 
15:16472 
15:17984 
15:16955 
15:19023 


15:16852 


15:15981 
15:16765 


15:17175 


15:17761 


Source of 
Availability 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO4/MF AO1 
NTIS (US Sales Only), PC AO5/MF A01 


NTIS (US Sales Only), PC AO6/MF AO1 
INIS 


NTIS (US Sales Only), PC A10/MF A01 


NTIS (US Sales Only), PC AO7/MF AO1 
NTIS (US Sales Only), PC AOS/MF A01 
NTIS (US Sales Only), PC A16/MF A01 
NTIS (US Sales Only), PC AO9/MF A01 


PC Canada Mortgage and Housing Corporation, 


Annex Blidg., 628 Montreal Rd., Ottawa, ON, 
CAN K1A OP7; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC N/C; MF $10 CAN 


See N—-90-10809 
See STEV-VIND-89-20 


NTIS, PC A03/MF A01; OSTI; INIS 
NTIS, PC A03/MF A01; OSTI; INIS 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS 
NTIS, PC A03/MF A01; OSTI; INIS 
NTIS, PC AO2/MF A01; OSTI; INIS 


NTIS, PC AO2/MF A01; OSTI; INIS 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS 
NTIS, PC A02/MF A01; OSTI; INIS 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


See STEV-VIND-89-26 

See AD-A-213858/4/XAB 

See PB—90-127630/XAB 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


See PB—90-127606/XAB 


NTIS (US Sales Only), PC AO6/MF A01 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 


Order 
Number 


DE90748581 
DE90748646 
DE90748724 
DE90748729 
DE90748764 
DE90748812 
DE90748872 


DE90614717 


DE90747194 


DE90748465 
DE90748467 
DE90748469 
DE90748454 


DE90006383 
DE90006384 
DE90006385 
DES90006386 
DE90006392 
DE90006393 


DE90007144 
DE90007105 
DE90006031 
DE90006275 
DE90006295 
DE90007104 


DE90006670 
DE90006596 


DE90006298 


DE90748508 


DE90613564 


DE90749035 
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15:16358 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
HAZ- 
CE02856 15:17930 Haztech Canada, 4936-87th St., no. 26, Edmon- 
ton, AB, CAN T6E 5W3. Prices: $50.00 CAN 
HAZ-CE- 
02856 15:16736 Haztech Canada, 4936-87th St., no. 26, Edmon- 
ton, AB, CAN T6E 5W3. Prices: $50.00 CAN 
HDL-DS- 
89-1 15:17698 See AD-A-213605/9/XAB 
HE- 
89-05616 15:16288 | PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
HIFT— 
164 15:18935 NTIS (US Sales Only), PC A03/MF A01 DE90750033 
166 15:18936 NTIS (US Sales Only), PC A03/MF A01 DE90750035 
HMI-B— 
464 15:18617 NTIS (US Sales Only), PC AO6/MF A01 DE90749132 
HW- 
24956 15:16080 NTIS, PC A03/MF A01 - OSTI DE90006834 MF-603 
26937 15:16050 NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 99: DE90006833 MF-501 
30464 15:16081 NTIS, PC AO4/MF A0O1 - OSTI DE90006832 MF-607 


35905 15:16082 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. .99: DE90006825 MF-607 
38872 15:16051 NTIS, PC AO2/MF A01 - OSTI DE90006831 MF-711 


41315 
42408 
48381 
49713 
54858 
55724 
55925 


15:16083 
15:16052 
15:16176 
15:17989 
15:18120 
15:16084 
15:16085 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI 


NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


DE90006838 
DE90006748 
DE90006847 
DE90006749 
DE90006846 
DE90006845 
DE90006844 


MF-607 
MF-711 
MF-702 
MF-702 
MF-602 
MF-602 
MF-603 


DE90006843 MF-603 
DE90006842 MF-603 
DE90006820 MF-603 
DE30006803 MF-603 
DE90006802 MF-603 
DE90006801 MF-603 
DE90006800 MF-603 
DE90006839 MF-603 
DE90006799 MF-603 
DE90006840 MF-603 
DE90006836 MF-603 
DE90006837 MF-603 
DE90006824 MF-603 
DE90006823 MF-603 
DE90006821 MF-603 
DE90006822 MF-603 
DE90006798 MF-603 
DE90006848 MF-603 
DE90006876 MF-603 
DE90006870 MF-603 
DE90006869 MF-603 
DE90006867 MF-603 
DE90006866 ND-603 
DE90006871 MF-603 
DE90006875 MF-603 
DE90006874 MF-603 
DES90006873 MF-603 
DE90006872 MF-603 
DE90006868 MF-603 


56226 15:16086 NTIS, PC AO2/MF A01 - OST!; GPO Dep. 
56539 15:16087 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
71105 15:16088 NTIS, PC AO2/MF A01 - OSTI 

72065 15:16089 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
72381 15:16090 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
72744 15:16091 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
73098 15:16092 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
73453 15:16093 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
73708 15:16094 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
74049 15:16095 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
74357 15:16096 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
74661 15:16097 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
74983 15:16098 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
75311 15:16099 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
75658 15:16100 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
75949 15:16101 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
76266 15:17990 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
76637 15:17991 NTIS, PC AO03/MF A011 - OSTI 

76989 15:17992 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
77361 15:16102 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
77707 15:16103 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
79741 15:16104 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
80095 15:16105 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
80520 15:16106 NTIS, PC A03/MF A071 - OSTI 

81055 15:17993 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
81567 15:16107 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
81873 15:16108 NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
82491 15:16109 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
83018 15:16110 NTIS, PC A- OSTI; GPO Dep. 
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Report 
Number 


83392 
IAEA-TECDOC— 

521 

522 

523 

526 


ic— 
89/17 


89/176 
89/191 
89/212 
89/218 
89/223 
89/230 
89/231 
89/233 
89/234 
89/235 
89/236 
89/237 
89/238 
89/242 
89/245 
89/246 
89/249 
89/251 
89/252 
89/256 
89/257 
89/266 
89/272 
89/273 
89/278 
89/283 
89/286 
89/287 


89/288 


Abstract 
Number 


15:16111 
15:17648 
15:16523 
15:16658 


15:19096 


15:18146 
15:18168 
15:18484 
15:18420 
15:18169 
15:18170 
15:18171 
15:18886 
15:18172 
15:18173 
15:18485 
15:17282 
15:18486 
15:18727 
15:18728 
15:17020 
15:18729 
15:17283 
15:18887 
15:18888 
15:17284 
15:18487 
15:18421 

15:18889 
15:18890 
15:18239 
15:18878 
15:18891 

15:18488 


15:18489 


Source of 
Availability 


NTIS, PC A03/MF A01 - OSTI 


NTIS (US Sales Only), PC A09/MF A01 
wns as Sales Only), PC A03/MF A0O1 
wns (ue Sales Only), PC AO6/MF A01 
NTIS (Us Sales Only), PC AO09/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
re (ue Sales Only), PC A03/MF A01 
Nris (US Sales Only), PC A03/MF A01 
wns as Sales Only), PC A02/MF A01 
NTs (US Sales Only), PC A03/MF A01 
wre (us Sales Only), PC A03/MF A01 
we (us Sales Only), PC A03/MF A01 
NTIS (Us Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
wns (US Sales Only), PC AO3/MF A01 
NTs (US Sales Only), PC A03/MF AO1 
wns (US Sales Only), PC A02/MF A014 
wieas Sales Only), PC A03/MF A01 
wns au Sales Only), PC A02/MF A01 
Nns (US Sales Only), PC A03/MF A01 
we ast Sales Only), PC A03/MF A01 
wns (Us Sales Only), PC A03/MF A01 
wns (US Sales Only), PC A03/MF A01 
NTs (US Sales Only), PC A03/MF A01 
NTIS (Us Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
ie a Sales Only), PC A03/MF A01 
wns (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
wns (Us Sales Only), PC A03/MF A01 
NTIS (Us Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
INIS 


NTIS (US Sales Only), PC A03/MF A01 
INIS 

NTIS (US Sales Only), PC A03/MF A01 
INIS 

NTIS (US Sales Only), PC A02/MF A01 
INIS 


- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 


- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OST]; 
- OST; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 


- OSTI; 


Order 
Number 


DE90006841 
DE90614751 
DE90614853 
DES90614845 


DE90615168 


DE90614215 
DE90613289 
DE90612789 
DE90613405 
DE90613285 
DE90613365 
DE90613290 
DE90612748 
DE90613366 
DE90613367 
DE90612790 
DE90613689 
DE90612791 
DE90612962 
DE90612899 
DE90614022 
DES0612900 
DES0613690 
DE90612749 
DE90612750 
DE90613691 
DE90612792 
DE90613404 
DE90612737 
DE90612738 
DE90612841 
DE90613393 
DE90612765 
DE90612793 


DE90612794 


ERA Vol. 15, No. 7 


789 





ic— 
Report 
Number 
89/289 
89/290 
89/295 
89/296 
89/298 
89/304 
89/306 
89/310 
89/312 
89/314 
89/315 
89/316 
89/318 
89/322 
89/326 
89/327 
89/328 
89/330 
89/331 
89/332 
89/333 
89/335 
89/338 
89/344 
89/348 
89/358 
89/359 
89/360 
89/365 
89/368 
89/370 
89/371 
89/96 
IDA-P- 
2295 


IE-BGUN- 
86/0001 
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Abstract 
Number 


15:18730 
15:18490 
15:18892 
15:18893 
15:18491 

15:18894 
15:19157 
15:18731 

15:18492 
15:18895 
15:18879 
15:18493 
15:18494 
15:18495 
15:18896 
15:18732 
15:18897 
15:18496 
15:18240 
15:17086 
15:18880 
15:18898 
15:18497 
15:18498 
15:17662 
15:18937 
15:18938 
15:18939 
15:18499 
15:18899 
15:18733 
15:18940 


15:18238 


15:17001 


15:16411 


Source of 
Availability 


NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 

NTIS (US Sales Only), 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 


INIS 


PC A03/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A02/MF A01 - OSTI; 
PC A02/MF A011 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A02/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A03/MF A011 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A02/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A03/MF A011 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A02/MF A01 - OSTI; 
PC A02/MF A01 - OSTI; 
PC A02/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A02/MF A01 - OSTI; 
PC A02/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 
PC A03/MF A01 - OSTI; 


PC A03/MF A01 - OSTI; 


See PB-90-124256/XAB 


COSTI P.O.B 20125, TEL-AVIV 61201 


Order 
Number 


DE90612901 

DE90612795 
DE90612751 

DE90612752 
DE90612796 
DE90612739 
DE90615136 
DE90612902 
DE90612797 
DE90612740 
DE90613394 
DE90612798 
DE90612799 
DE90612800 
DE90612741 

DE90612903 
DE90612766 
DE90612801 

DE90612842 
DE90614131 

DE90613395 
DE90612753 
DE90612802 
DE90612803 
DE90614742 
DE90613241 

DE90613242 
DE90613123 
DE90612804 
DE90612742 
DE90612904 
DE90613243 


DE90612872 


Distribution 
Category 





Report Abstract Source of 
Number Number Availability 


1E-Cl-IS— 

87/0001 15:17471 COSTIP.O.B 20125, TEL-AVIV 61201 

1E-MOA- 

88/0100 15:16907 COSTI P.O.B 20125, TEL-AVIV 61201 

1E-MOEL- 

87/0100 15:16753 COST! P.O.B 20125, TEL-AVIV 61201 

88/0100 15:16767 COSTI P.O.B 20125, TEL-AVIV 61201 

88/0102 15:16291 COSTI P.O.B 20125, TEL-AVIV 61201 

1E-MOEI-GS- 

84/0100 15:15888 COST! P.O.B 20125, TEL-AVIV 61201 

86/0001 15:16301 COSTI P.O.B 20125, TEL-AVIV 61201 

IE-NCSC-— 
89/0100 15:15925 COSTI P.O.B 20125, TEL-AVIV 61201 
1E-RDEA- 
/0001 15:16888 COSTI P.O.B 20125, TEL-AVIV 61201 
1E-THT- 
86/0100 15:16859 COSTI P.O.B 20125, TEL-AVIV 61201 
IEA- 

2025/ORiPI/PR/B 15:16660 NTIS (US Sales Only), PC AO5/MF A011 - OSTI; DE90616396 
INIS 

2029/ORiPI/D/B 15:16635 NTIS (US Sales Only), PC A04/MF A01 - OSTI; DE90616131 
INIS 

jEC— 

89-05609 15:15831 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

IEPA/LPC- 

89/263 15:16004 See PB—90-125378/XAB 

1FSR- 

405 15:18933 See DOE/ET/53088-405 

409 15:18934 See DOE/ET/53088—409 

IFTUF-HEP- 
90-1 15:18293 See DOE/ER/40272-91 
IFUSP-P— 

794 15:18941 NTIS (US Sales Only), PC AO6/MF A011 - OSTI; DE90615049 

INIS 
ITREE- 
06595-6-VOL-1 15:18130 See AD-A-213769/3/XAB 
06595-6-VOL-2 15:18131 See AD-A-213770/1/XAB 
06595-6-VOL-3 15:18132 See AD-A-213771/9/XAB 
IIVG-dp— 

84-217 15:17653 NTIS (US Sales Only), PC A04/MF AO1 DE90748569 
ILWRP- 

86-P8 15:16061 See AERE-R-12371 
IMR- 

89-05622 15:16460 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

INCT— 

2032/2/C/B 15:17176 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90615705 

INIS 


2033/2/C/B 15:17177 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90615706 
INIS 

2034/2/C/B 15:17178 | NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90615707 
INIS 


ates 15:16567 NTIS (US Sales Only), PC AO5/MF A01 - OSTI; DE90614883 
0171 15:16568 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90614884 
0172 15:19133 wns (US Sales Only), PC A08/MF A01 - OSTI; DE90615163 
0173 15:16184 NTIS (Us Sales Only), PC A07/MF A01 - OSTI; DE90614478 
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Abstract 
Number 


Source of 
Availability 


Order 
Number 


DE90614065 


15:17021 NTIS (US Sales Only), PC AO6/MF A01 - OSTI; 
15:18102 “nas Sales Only), PC A03/MF A01 - OSTI; 
15:18715 wre ae Sales Only), PC A03/MF A01 - OSTI; 
15:16569 wns (US Sales Only), PC A03/MF A01 - OSTI; 
15:17881 Nns (US Sales Only), PC A04/MF A01 - OSTI; 
0185 15:16112 “Te Ae Sales Only), PC A04/MF A01 - OSTI; 
0186 15:18716 NTs (US Sales Only), PC A03/MF A01 - OSTI; 
0250-1 15:17672 "Te We Sales Only), PC AO5/MF A01 - OSTI; 
0250-2 15:17673 NTs (US Sales Only), PC A12/MF A01 - OSTI; 
0261-2 15:16620 Nns (US Sales Only), PC A03/MF A01 - OSTI; 
0261-1A 15:16618 ve Sales Only), PC A11/MF A01 - OSTI; 
0261-1B 15:16619 NTIS (Us Sales Only), PC A07/MF A01 - OSTI; 


DE90614307 
DE90614500 
DE90614885 
DE90614463 
DE90615079 
DE90614475 
DE90614800 
DE90614801 
DE90614809 
DE90614807 
DE90614808 


INIS-BR- 
1771 15:16621 NTIS (US Sales Only), PC AO4/MF A01 - OSTI; 
1772 15:17457 wns (US Sales Only), PC AO3/MF A01 - OSTI; 
1773 15:17458 nns (US Sales Only), PC AO2/MF A01 - OSTI; 
1774 15:18734 NTs (US Sales Only), PC AO6/MF A01 - OSTI; 
1775 15:18735 Nns (US Sales Only), PC AO8/MF A01 - OSTI; 
1776 15:16636 "ns (Us Sales Only), PC AO9/MF A01 - OSTI; 
1779 15:18736 nme us Sales Only), PC AO6/MF A01 - OSTI; 
1780 15:18900 Nns (US Sales Only), PC AO4/MF A01 - OSTI: 
1781 15:17135 wre ale Sales Only), PC AO4/MF A01 - OSTI: 
1782 15:18942 NTs (US Sales Only), PC AO5/MF A01 - OSTI; 
1783 15:19024 wns we Sales Only), PC AO4/MF A01 - OSTI; 
1784 15:17022 Nns (US Sales Only), PC AO7/MF AO1 - OSTI; 
1785 15:18470 Nnis (US Sales Only), PC AO4/MF AO1 - OSTI; 
1786 15:18174 NTIS (Us Sales Only), PC AO4/MF A01 - OSTI; 


DE90614810 
DE90613925 
DE90613926 
DE90612965 
DE90612905 
DE90614216 
DE90612906 
DE90612767 
DE90614171 
DE90613221 
DE90613257 
DE90614023 
DE90612828 
DE90613368 
1788 15:16616 NTIS (US Sales Only), PC AO09/MF A01 - OSTI; 
1789 15:17023 wns US Sales Only), PC AO5/MF A01 - OSTI; 
1791 15:17722 “ne we Sales Only), PC A08/MF A01 - OSTI; 
1792 15:18500 une ws Sales Only), PC A07/MF A011 - OSTI; 
1793 15:18422 e848 Sales Only), PC AO5/MF A01 - OSTI; 
1794 15:18550 NTS (US Sales Only), PC AO09/MF A01 - OSTI; 


INIS 
1795 15:18901 NTIS (US Sales Only), PC AOS/MF A01 - OSTI; 
INIS 


DE90614806 
DE90614024 
DE90614772 
DE90612805 
DE90613406 
DE90613534 
DE90612768 
1796 15:18943 oe Sales Only), PC A03/MF A01 - OSTI; 


1798 15:18103 NTIS (US Sales Only), PC AO6/MF A01 - OSTI; 
INIS 


DE90613121 


DE90614271 
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1804 


INIS-GB— 
198 


222 


INIS-SU- 
137/A 


144/A 
146/A 


INIS-mf- 
11573 


11575 
11576 
11577 
11578 
11579 
11580 
11581 
11582 
11583 
11586 
11587 
11588 
11589 
11592 
11593 
11594 
12051 
12052 
12053 
12057 
12058 
12059 
12060 
12500 
12501 


12503 


Abstract 
Number 


15:16599 
15:17780 
15:18737 
15:18738 
15:17285 


15:17179 


15:18104 


15:17931 


15:18926 
15:18758 


15:17325 


15:18061 
15:17024 
15:16661 
15:17197 
15:16609 
15:18241 
15:17723 
15:18739 
15:17003 
15:18159 
15:17136 
15:18255 
15:16647 
15:17745 
15:18079 
15:17949 
15:16662 
15:16737 
15:16759 
15:16760 
15:16756 
15:17225 
15:17087 
15:17027 
15:16185 
15:16570 


15:17000 


Source of 
Availability 


NTIS (US Sales Only), PC A04/MF A01 - OSTI; 
NTs (US Sales Only), PC AO7/MF A01 - OSTI; 
NTs (US Sales Only), PC A12/MF A01 - OSTI; 
NTs (US Sales Only), PC A07/MF A01 - OSTI; 
NT hy i Sales Only), PC A04/MF A011 - OSTI; 
NTIS (Us Sales Only), PC AO9/MF A01 - OSTI; 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI:; 
INIS 


NTIS (US Sales Only), PC A04/ MF AO1 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO9/MF A01 - OSTI: 
INIS 

NTIS (US Sales Only), PC AG8/MF A01 - OSTI: 
INIS 


NTIS (US Sales Only), PC AO8/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO7/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO6/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A04/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A07/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO7/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A07/MF A01 - OSTI; 
NTIS (US Sales Only), PC A04/MF A01 - OSTI; 
Nnis (US Sales Only), PC A03/MF A01 - OSTI; 
wre que Sales Only), PC A08/MF A01 - OSTI; 
NTs (US Sales Only), PC AOS5/MF A01 - OSTI; 
NTIS (Us Sales Only), PC AO6/MF A01 - OSTI; 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
NTs (US Sales Only), PC A03/MF A01 - OSTI; 
wns (US Sales Only), PC A04/MF A01 - OSTI; 
NTIS (Us Sales Only), PC A04/MF A01 - OSTI; 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A03/MF A014 

NTIS (US Sales Only), PC A04/MF A01 

NTIS (US Sales Only), PC AO6/MF AO1 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC A03/MF A01 

NTIS (US Sales Only), PC AO5/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), RC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


Order 
Number 


DES90615171 
DE90614984 
DE90612907 
DE90612908 
DE90613692 


DE90613678 


DE90614341 


DES90616097 


DE90706027 
DE90706026 


DE90706028 


DE90614538 
DE90615874 
DE90616356 
DE90615661 
DE90615090 
DE90612834 
DE90614773 
DE90612909 
DE90615832 
DE90706025 
DE90615954 
DE90612877 
DE90615127 
DE90614784 
DE90614557 
DE90614389 
DE90614471 
DE90748737 
DE90748738 
DE90748739 
DE90748879 
DE90748765 
DE90748761 
DE90749038 
DE90614501 
DE90614886 


DE90615131 


INIS-mf— 


Distribution 
Category 
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INIS-mf— 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


12504 15:19031 NTIS (US Sales Only), PC A03/MF A01 DE90613267 
INIS 
12508 15:16198 | NTIS (US Sales Only), PC A12/MF A01 DE90614736 
INIS 
INP- 
1342/B 15:16663 NTIS (US Sales Only), PC A03/MF A01 DE90616125 
INIS 
INPE- 
4704 15:18956 NTIS (US Sales Only), PC A11/MF A01 DE90613219 
INIS 
4758 15:17762 NTIS (US Sales Only), PC A11/MF A01 DE90614790 
INIS 
INS— 
768 15:18426 NTIS (US Sales Only 
769 15:18559 NTIS (US Sales Only 
771 15:18503 NTIS (US Sales Only 
772 15:18667 NTIS (US Sales Only 
773 15:18427 NTIS (US Sales Only 


), PC AO3/MF A01 DE90749871 
), PC AO3/MF AO1 DE90749872 
), PC AO3/MF A01 DE90749870 
), PC AO3/MF A014 DE90749873 
( ), PC A02/MF A01 DE90750020 
775 15:18428 NTIS (US Sales Only), PC A03/MF A01 DE90750022 
778 15:18504 NTIS (US Sales Only), PC A03/MF A01 DE90750024 
780 15:18329 NTIS (US Sales Only), PC A02/MF A01 DE90750026 
781 15:18538 NTIS (US Sales Only), 
782 15:18429 NTIS (US Sales Only), 
INSRP- 
89-06 15:17975 See UCID—-21786 
INTERATOM-TB— 
52.06987.3 15:16491 NTIS (US Sales Only), PC AO5/MF A01 DES90748648 
IPEN-PUB-— 
260 15:18718 | NTIS (US Sales Only), PC AO5/MF A01 - OSTI; DE90614502 
INIS 
261 15:17789 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90614985 
INIS 
15:17790 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90615024 
INIS 
15:18719 NTIS (US Sales Only), PC A03/MF 01 - OSTI; DE90614729 
INIS 
15:17791 NTIS (US Sales Only), PC A02/MF A01 - OSTI; DE90614986 
INIS 
15:16186 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90614479 
INIS 
15:17792 NTIS (US Sales Only), PC A03/MF A011 - OSTI; DE90615025 
INIS 
268 15:18091 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90614436 
INIS 


PC A03/MF A01 DE90750029 
PC A03/MF A01 DES90750031 


IPJ— 
2040/P-5/PP/A 15:18927 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90613118 
INIS 
ISVRR- 
89-227 15:17694 See AD-A-213060/7/XAB 
ISPO- 
305-Vol.1 15:18684 See UCRL-53936-Vol.1 
305-Vol.2 15:18685 See UCRL-53936-Vol.2 
305-Vol.3 15:18686 See UCRL—53936-Vol.3 
isu- 
90005951 15:15931 NTIS, PC A07/MF A01 - OSTI; GPO Dep. DE90005951 
IVL-B— 
917 15:16982 NTIS (US Sales Only), PC A04/MF A01 DE90748554 
948 15:17884 NTIS (US Sales Only), PC AO5/MF A01 DE90748540 
iVO-A- 
06/89 15:16690 NTIS (US Sales Only), PC AO5/MF A01 DE90748468 
08/89 15:16860 NTIS (US Sales Only), PC AO5/MF A01 DE90748453 
IvO-B- 
05/89 15:16691 NTIS (US Sales Only), PC AO5/MF A01 DE90748451 
06/89 15:17950 NTIS (US Sales Only), PC AO6/MF A01 DE90748452 
IWGFR- 
68 15:16573 NTIS (US Sales Only), PC A16/MF A01 DE90614925 
INIS 
JAER-L 
1317 15:18957 NTIS (US Sales Only), PC A14/MF A01 DE90749897 
JAER-M- 
89-120 15:16664 NTIS (US Sales Only), PC A04/MF A01 DE90749869 
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Report 
Number 


89-123 
89-124 
89-128 
89-130 
89-131 
89-132 
89-134 
89-135 
89-138 
89-139 
89-142 
89-146 
89-147 
89-148 
89-149 
89-150 
89-165 
JET-R- 
89-09 


JINR- 
18-88-712 


18-88-758 
18-88-815 


JINR-D— 
1,2-88-652 


JINR-E- 
19-88-867 


19-88-868 
2-88-931 


JINR-R- 
11-88-823 


11-88-912 
11-88-918 
19-88-777 
19-88-842 
2-88-862 
2-88-863 
2-88-865 
2-88-871 
2-88-923 
4-88-910 
Juel- 
2165 
2282 
2283 
2286 
2310 
K/DSRD—- 
113 
114/R1 


319 
57 


Abstract 
Number 


15:16613 
15:19134 
15:16614 
15:16524 
15:16665 
15:18958 
15:18959 
15:16641 
15:18960 
15:16053 
15:17359 
15:19135 
15:16642 
15:19037 
15:18961 
15:17042 
15:18962 


15:18963 


15:17951 
15:16193 


15:18868 


15:18518 


15:18109 
15:18110 


15:18905 


15:18911 
15:19136 
15:19137 
15:18111 
15:18112 
15:18906 
15:18907 
15:18505 
15:18908 
15:18909 
15:18910 
15:17139 
15:15851 
15:17043 
15:17885 
15:17044 
15:17833 
15:17834 


15:19138 
15:17832 


Source of 
Availability 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC A12/MF A01 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC A13/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
INIS 


NTIS (US Sales Only), PC A02/MF A01 
INIS 

NTIS (US Sales Only), PC A03/MF AO1 
INIS 

NTIS (US Sales Only), PC A02/MF AO1 
INIS 


NTIS (US Sales Only), PC A15/MF A041 
INIS 


NTIS (US Sales Only), PC AO2/MF A01 
INIS 

NTIS (US Sales Only), PC AO3/MF AO‘ 
INIS 


NTIS (US Sales Only), PC AO2/MF AO1 
INIS 


NTIS (US Sales Only), PC A03/MF A01 
Nn (US Sales Only), PC A03/MF A01 
wne (us Sales Only), PC A02/MF A01 
we a Sales Only), PC A03/MF A01 
wns (US Sales Only), PC A03/MF A01 
NTIS (Us Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
INIS 

NTIS (US Sales Only), PC A03/MF A01 
INIS 


NTIS (US Sales Only), PC A02/MF A014 
INIS 

NTIS (US Sales Only), PC A03/MF A01 
INIS 

NTIS (US Sales Only), PC A03/MF A01 
INIS 


NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A04/MF A01 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


- OSTI; 


- OSTI; 
- OSTI; 
- OSTI; 


- OSTI; 


- OSTI; 
- OSTI; 
- OSTI; 


- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 
- OSTI; 


- OST]; 


Order 
Number 
DE90749879 
DE90749875 
DES90749881 
DE90749874 
DE90749882 
DE90749883 
DE90749876 
DE90749884 
DE90749885 
DE90749886 
DE90749887 
DES0749888 
DES0749889 
DE90749890 
DES90749891 
DE90749892 
DE90749894 


DE90613224 


DE90614217 
DE90614725 


DE90612930 


DE90706024 


DE90614293 
DE90614294 


DE90612744 


DE90615189 
DE90616528 
DE90616529 
DE90614295 
DE90614296 
DE90612745 
DE90612746 
DE90612808 
DE90612756 
DE90612757 
DE90612758 
DE90749041 
DE90748592 
DE90748811 


DE90748605 
DE90748747 


DE90007109 
DE90007829 
DE90006918 
DE90007112 


MF-700 
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339 

K2G-F— 
11 

KCP- 
613-4173 
613-4175 
613-4192 
613-4221 
613-4222 
613-4223 
613-4247 

KEC- 
89-04790 


KFK- 
4332 
4445 
4507-B 
4610-B 
4646 

KFK-PEF— 
53 

KFKE- 
1989-37/K 


1989-38/G, | 


KIYE 
88-15 


88-20 
88-38 
88-44 
88-50 
88-51 


KTM/E-D- 
176 
178 
KURRI-TR- 
323 
KY/- 
1341 
1556 
L= 
16134 
16590 
LA- 
11345-MS 
11697-T 
11703-MS 


11722-T 
11726-MS 


11738-M 
11763-MS 
11769-MS 
LA-UR- 
89-3104 
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Abstract 

Number 

15:16113 
15:17088 
15:15852 
15:17140 
15:17045 
15:17654 
15:17703 
15:17260 
15:17141 
15:17704 


15:17886 


15:17887 
15:17888 
15:16738 
15:18682 
15:18683 
15:17889 
15:16666 


15:16551 


15:18611 
15:19139 
15:18612 
15:18546 
15:18964 
15:18080 
15:15853 
15:16861 
15:16667 


15:16047 
15:16046 


15:17665 
15:16688 


15:17856 
15:18552 
15:16114 


15:17655 
15:18872 


15:18009 
15:17838 
15:19140 


15:19141 


Source of 
Availability 


NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI 
NTIS (US Sales Only), PC A04/MF AO1 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


PC Alberta Education, Devonian Bidg., West 
Tower, 11160 Jasper Ave., Edmonton, AB, 
CAN T5K OL2; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 


NTIS (US Sales Only), PC AO7/MF A01 
NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A07/MF AO1 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A04/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
nnis (US Sales Only), PC A03/MF A01 - OSTI; 
urs 06 Sales Only), PC A03/MF A01 - OSTI; 
ep as Sales Only), PC A03/MF A01 - OSTI; 
unis (Us Sales Only), PC A02/MF A01 - OSTI; 
NTIS (Us Sales Only), PC A03/MF A01 - OSTI; 


NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC AO7/MF A01 


NTIS (US Sales Only), PC A08/MF A01 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


See N—90-10409 
See N-90-10140 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A12/MF A01; OSTI; INIS 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO5/MF A011 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


GPO 
Dep. 


E 1.99: 


mmmmmim m 
ee 


ooo LOL 
H©HoCoooo 


Order 
Number 
DE90006852 
DE90006120 
DE90748609 
DES90006399 
DE90006398 
DE90006401 
DE90006396 
DE90006397 


DE90006400 
DE90005560 


DE90749036 
DE90749037 
DE90748702 
DE90749034 
DE90749042 
DE90748766 
DE90614472 


DE90614869 


DE90613551 
DE90616530 
DE90613552 
DE90613532 
DE90613225 
DE90614611 
DE90748443 
DE90748450 
DE90749896 


DE90006182 
DE90006662 


DE90005805 
DE90003613 
DE90006780 


DE90005780 
DE90007154 


DE90005804 
DE90006778 
DE90006425 


DE90001833 


Distribution 
Category 


MF-500 


MF-501 


MF-715 
MF-501 


PC-700 
MF-413 
MF-711; 
MF-731 
MF-607 
MF-700; 
MF-705 
MF-902 


PC-905 





LNCC— 
006/89 


020/89 


LP/RB— 
YM32-1/79-2-1988-12E 


YM32-1/79-37-1988- 
11E 


YM32-1/80-8-1988-09F 


Abstract 
Number 


15:19100 
15:18881 
15:18965 
15:17890 
15:18335 
15:17142 
15:18189 
15:17729 


15:17857 
15:17705 
15:19039 
15:18081 
15:19142 
15:16424 
15:18473 
15:18966 
15:18258 
15:17746 
15:17089 
15:18967 
15:18432 
15:19038 
15:17747 


15:17046 
15:17764 
15:17748 
15:18082 
15:17478 
15:18157 
15:18086 
15:17360 


15:17730 
15:16115 


15:16361 


15:17656 


15:17663 


15:16779 


15:16780 


15:16781 


Source of 
Availability 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A04/MF A011 - OSTI 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A12/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


PC Canadian Government Publishing Centre, 
Supply and Services Canada, Ottawa, ON, 
CAN K1A 0S9; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 

PC Canadian Government Publishing Centre, 
Supply and Services Canada, Ottawa, ON, 
CAN K1A 0S9; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 

PC Canadian Government Publishing Centre, 
Supply and Services Canada, Ottawa, ON, 
CAN K1A 0S9; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST: MF $10 CAN 


Order 
Number 


DE90004853 
DE90004870 
DE90007834 
DE90006482 
DE90007888 
DE90006485 
DE90006480 
DE90007836 


DE90006519 
DE90006520 
DE90006504 
DE90006505 
DE90006506 
DE390006507 
DE90006508 
DE90007831 
DE90006510 
DE90007890 
DE90007835 
DE90006521 
DE90007827 
DE90007830 
DE90007828 


DES0006101 
DE90006107 
DE90006108 
DE90006105 
DE90006115 
DE90006100 


DE90006083 
DE90006110 


DE90006085 
DE90006113 


DE90614756 


DE90614743 
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LP/RB- 


Report Abstract Source of Distribution 
Number Number Availability Category 


YM32-1/83-5-1988-11E 15:15938 | PC Canadian Government Publishing Centre, 
Supply and Services Canada, Ottawa, ON, 
CAN K1A 0S9; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 
YM32-1/83-5-1988-11F | 15:15939 | PC Canadian Government Publishing Centre, 
Supply and Services Canada, Ottawa, ON, 
CAN K1A 0S9; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 
LRP- 
365/88 15:18968 | NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90613126 
INIS 
366/88 15:18969 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90613127 
INIS 
370/89 15:18970 NTIS (US Sales Only), PC A02/MF A01 - OSTI; DE90613128 
INIS 
375/89 15:18971 NTIS (US Sales Only), PC AO9/MF A01 - OSTI; DE90613129 
INIS 
383/89 15:18972 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90613130 
INIS 
384/89 15:19101 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90615165 
INIS 
385/89 15:18973 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90613131 
INIS 
387/89 15:18974 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90613132 
INIS 
388/89 15:18975 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90613133 
INIS 
389/89 15:18976 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90613134 
INIS 
LUTKDH-TKLT— 
1013-1-129 15:18092 NTIS (US Sales Only), PC A07/MF A01 DE90748547 
MA- 
89-04770 15:17952 | PC Manitoba Agriculture, Publications Section, 
411 York Ave., Winnipeg, MB, CAN R38C 
3M1; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 
MAFF-FRDR- 
19 15:18010 NTIS (US Sales Only), PC A04/MF A01 - OSTI; DE90614232 
INIS 
MCC- 
CE02780 15:16862 | MCC Systems, 30 Wellington St. E, Suite 202, 
Toronto, ON, CAN M5E 1S3. Prices: $90.00 
CAN 
ME- 
90-00513 15:16749 PC Nova Scotia Dept. of Mines and Energy, 
Joseph Howe Bidg., PO Box 1087, Halifax, 
N.S., CAN B3J 2X1; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC N/C; MF $10 CAN 
MH- 
90-00350 15:16796 PC Manitoba Hydro, PO Box 815, Winnipeg, 
MB, CAN R3C 2P4; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC N/C; MF $10 CAN 
MICROLOG- 
89-04228 15:16900 See Al/BC—P83470 
89-04246 15:16727 See ADRP-89-04246 
89-04281 15:16851 See FCC—43-59M-519 
89-04289 15:16841 See CMHC-89-04289 
89-04291 15:16838 See AAL-89-04291 
8939-04303 15:17144 See OH/RD-88-47-K 
89-04309 15:16698 See OH/RD-88-258-K 
89-04314 15:17145 See OH/RD-88-192-K 
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Report 
Number 


89-04444 
89-04482 
89-04612 
89-04612 
89-04770 
89-04790 
89-04856 
89-04856 
89-04975 
89-05071 
89-05077 
89-05078 
89-05082 
89-05083 
89-05126 
89-05226 
89-05233 
89-05238 
89-05354 
89-05367 
89-05369 
89-05370 
89-05371 
89-05372 
89-05374 
89-05375 
89-05376 
89-05377 
89-05378 
89-05380 
89-05386 
89-05414 
89-05416 
89-05438 
89-05438 
89-05443 
89-05495 
89-05570 
89-05609 
89-05610 
89-05611 
89-05614 
89-05615 
89-05616 
89-05620 
89-05621 
89-05622 
89-05625 
89-05626 
89-05627 
89-05628 
89-05629 
89-05630 
89-05634 
89-05635 
89-05637 
89-05638 
89-05640 
89-05641 
89-05642 
89-05644 
89-05645 
89-05646 
89-05647 
89-05648 
89-05649 
89-05663 
89-05664 
89-05666 
89-05706 
89-05710 


Abstract 
Number 


15:17674 
15:16038 
15:17872 
15:17873 
15:17952 
15:17886 
15:17874 
15:17875 
15:16960 
15:15964 
15:15965 
15:17646 
15:15836 
15:16032 
15:17174 
15:16782 
15:16271 
15:16272 
15:18011 
15:16735 
15:16988 
15:15979 
15:16024 
15:16204 
15:16023 
15:17677 
15:17678 
15:16476 
15:16977 
15:16984 
15:16987 
15:16779 
15:16780 
15:15938 
15:15939 
15:16781 
15:16887 
15:16022 
15:15831 
15:16269 
15:15827 
15:16318 
15:16319 
15:16288 
15:16243 
15:16473 
15:16460 
15:16886 
15:16365 
15:16437 
15:16402 
15:16302 
15:16711 
15:16361 
15:16362 
15:16436 
15:16468 
15:16426 
15:16807 
15:16353 
15:16801 
15:16244 
15:16363 
15:16710 
15:16218 
15:16885 
15:16364 
15:16289 
15:16358 
15:17899 
15:16279 


Source of 
Availability 


See OH/RD-88-133-K 

See ESSO-89-04482 

See CPS—42-171-1987E 

See CPS—42-171-1987f 

See MA-89-04770 

See KEC—89-04790 

See CPS—42-172-1987E 

See CPS—42-172-1987F 

See MSWMTF-89-04975 

See CEC—88-C-447 

See EMR/CANMET-—P110-79-E-88 
See CU/FE-89-05078 

See AU/G—89-05082 

See EMR/CANMET-00320 
See EMR/CANMET-89-051 26 
See NSME-89-05226 

See CFS/NF—1430-44 

See CFS/NF—-2760-63 

See MISA-89-05354 

See EMR/TE-86-4 

See EMR/TE-88-1 

See EMR/TE-87-14 

See BCR-TE-87-9 

See TU/G—-TE-87-13 

See BCR-TE-87-8 

See BCR-TE-87-11 

See ESSO-TE-87-6 

See BCH-TE-87-5 

See EMR/TE-87-4 

See BCR-TE-87-7 

See EMR/CANMET/MRF-89-66(TR) 
See LP/RB—YM32-1/79-2-1988-12E 
See LP/RB—YM32-1/79-37-1988-11E 
See LP/RB—YM32-1/83-5-1988-11E 
See LP/RB—YM32-1/83-5-1988-11F 
See LP/RB—-YM32-1/80-8-1988-09F 
See EMR/TE-88-6 

See ML-89-05570 

See |IEC—839-05609 

See CC—-K123428.A0 

See BCR-4-06-300 

See ORF—ES/EPS-87-23 

See SOLTEK-—89-05615 

See HE-89-05616 

See TWE-C-172-1 

See TES—C697 

See IMR-89-05622 

See Ul-86-6136 

See WA-89-05626 

See EAG-89-05627 

See ORF/ES-—89-05628 

See AEC/WNRE-89-05629 
See QFJ-89-05630 

See LIL-89-05634 

See QU/TR-89-05635 

See AA-89-05637 

See SARE-89-05638 

See NSBG-89-05640 

See AWTS-83-05641 

See AAL-89-05642 

See PCI-89-05644 

See WLW-89-05645 

See TPK-—89-05646 

See PSI-89-05647 

See TU/CEA-89-05648 

See SFU/DP-89-05649 

See TPK-—89-05663 

See ABLT—89-05664 

See GTPS—89-05666 

See OE-89-05076 

See E/WSC-89-05710 
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MICROLOG— 


Report 
Number 


89-05718 
89-05720 
89-05735 
89-05745 
89-05811 
89-05839 
89-05946 
89-05955 
89-05957 
89-05975 
89-06009 
89-06018 
89-06054 
89-06109 
89-06140 
89-06183 
89-06200 
89-06309 
89-06311 
89-06317 
89-06320 
89-06323 
89-06328 
89-06329 
89-06331 
89-06332 
89-06333 
89-06334 
89-06336 
89-06345 
89-06410 
90-00350 
90-00513 
90-00549 
MISA- 
89-05354 


MIT/LCS/TM- 
398 

ML- 
89-05570 


MLM- 
3589 
3617(TR) 
3621 
3622-OP 
3623-OP 

MOE-RD- 
55-88 

MRP/MRL- 
84-77(TR) 


84-80(TR) 


MSWMTF- 
89-04975 
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Abstract 
Number 


15:16280 
15:16281 
15:15920 
15:16419 
15:16797 
15:15903 
15:16427 
15:16003 
15:16852 
15:18013 
15:16000 
15:16775 
15:17647 
15:16728 
15:16745 
15:16787 
15:16739 
15:15941 
15:15942 
15:16286 
15:16882 
15:16507 
15:16699 
15:17425 
15:16284 
15:16278 
15:16692 
15:16506 
15:16277 
15:16961 
15:16799 
15:16796 
15:16749 
15:16028 


15:18011 


15:19110 


15:16022 


15:16177 
15:17047 
15:16945 
15:16819 
15:16820 
15:16296 
15:17891 


15:16178 


15:16960 


Source of 
Availability 


See E/WSC-89-05718 
See E/WSC-89-05720 
See RPC—AS/87/27 

See ARMI-89-05745 
See NBNRE-89-05811 
See EMPR/MR-1988-33 
See UMA-4193-009-00-01 
See MU/CRT-643 

See GKYA-89-05957 
See OMNR/FB-89-05975 
See CNSOOGB-89-06009 
See CNOPB-89-06018 
See DE-TP8781E 

See BES—89-06109 

See AE-—1/295 

See BCH-889171 

See NBEPC—89-06200 
See OMNR-89-06309 
See OMNR-89-0631 1 
See OH/RD-89-178-K 
See OH/RD-89-150-K 
See OH/RD-89-185-K 
See OH/RD-89-192-K 
See OH/RD-89-114-K 
See OH/RD-89-160-K 
See OH/RD-89-174-K 
See OH/RD-89-190-K 
See OH/RD-89-155-K 
See OH/RD-88-298-K 
See NBMAE-89-06345 
See NSBCPU-—89-06410 
See MH-90-00350 

See ME-90-00513 

See AOSTRA-90-00549 


PC Ontario Ministry of the Environment, Public 
Information Office, 135 St. Clair Ave. West, 
Toronto, ON, CAN M4V 1P5; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


See AD-A-213935/0/XAB 


PC Environment Canada, Departmental Library, 
Ottawa, PQ, CAN K1A OH3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A011 - OSTI 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI 
NTIS, PC AO2/MF A014 - OSTI 


COSTI P.O.B 20125, TEL-AVIV 61201 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 


PC British Columbia Legislative Library, Govern- 
ment Documents Division, Parliament 
Buikdings, Victoria, BC, CAN V8V 1X4; MF 
CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


DE90006426 
DE90007103 
DE90006389 
DE90007148 
DE90007146 


DE90614248 


DE90614503 


Distribution 
Category 





NASA-CR- 


Report Abstract Source of Distribution 
Number Number Availability Category 


MTB— 
187 15:16953 See PB—90-119850/XAB 
MTL-TR- 
89-53 15:17067 See AD-A-213540/8/XAB 
MU/CRT- 
643 15:16003 PC Centre de recherche sur les transports, Uni- 
versite de Montreal, CP 6128, Succursale A, 
Montreal, PQ, CAN H3C 3J7; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


90-10140 15:16688 NTIS, PC A19/MF A01 
90-10174 15:16598 NTIS, PC AO03/MF A01 
90-10184 15:17004 NTIS, PC AO8/MF A0O1 
90-10185 15:17143 NTIS, PC A03/MF A01 
90-10188 15:17005 NTIS, PC A03/MF A0O1 
90-10262 15:17090 NTIS, PC A03/MF A01 
90-10293 15:17091 NTIS, PC AO5/MF A01 
90-10294 15:17092 NTIS, PC A03/MF A0O1 
90-10409 15:17665 NTIS, PC AO3/MF A01 
90-10451 15:17686 NTIS, PC A10/MF A0O1 
90-10478 15:17892 NTIS, PC AO3/MF A0O1 
90-10479 15:18012 NTIS, PC AO9S/MF A0O1 
90-10796 15:18190 NTIS, PC A15/MF A01 
90-10807 15:18195 NTIS, PC A25/MF A01 
90-10809 15:18196 NTIS, PC AO3/MF A01 
90-10815 15:18197 NTIS, PC AO03/MF A01 
90-11405 15:17893 NTIS, PC A99/MF A04 
90-11606 15:17093 NTIS, PC AO03/MF A0O1 
90-11661 15:18198 NTIS, PC AO3/MF A01 
90-11662 15:17800 NTIS, PC AO3/MF A01 
90-11669 15:18230 NTIS, PC A03/MF A0O1 
90-11689 15:18199 NTIS, PC AO2/MF AO1 
NAI-SR- 
96 15:18031 See WSRC-RP-89-1057 
NAS— 
1.15:100169 15:17005 See N—90-10188 
1.15:102149 15:17892 See N—90-10478 
1.15:102291 15:17090 See N-90-10262 
1.15:102329 15:17143 See N—90-10185 
1.15:89131 15:17665 See N—90-10409 
1.15:89923 15:16598 See N—90-10174 
1.26:179629 15:17092 See N—90-10294 
1.26:179642 15:17004 See N—90-10184 
1.26:180831 15:17091 See N—90-10293 
1.26:182236 15:17686 See N—90-10451 
1.26:183289 15:18230 See N—90-11669 
1.26:183446 15:18012 See N—90-10479 
1.26:183447 15:18190 See N—90-10796 
1.26:183782 15:18199 See N—90-11689 
1.26:185031 15:18196 See N—90-10809 
1.26:185139 15:17093 See N—90-11606 
1.26:185914 15:18197 See N—90-10815 
1.26:185975 15:18198 See N—90-11661 
1.26:185999 15:17800 See N—-90-11662 
1.55:3037 15:16688 See N—90-10140 
1.55:3042 15:17893 See N-90-11405 
1.61:1217 15:18195 See N—90-10807 
NASA-CP- 
3037 15:16688 See N—90-10140 
3042 15:17893 See N—90-11405 
NASA-CR- 
179629 15:17092 See N—90-10294 
179642 15:17004 See N—90-10184 
180831 15:17091 See N-90-10293 
182236 15:17686 See N—90-10451 
183289 15:18230 See N-90-11669 
183446 15:18012 See N—90-10479 
183447 15:18190 See N—S90-10796 
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NASA-CR- 


Report 
Number 


183782 
185031 
185139 
185914 
185975 
185999 
NASA-RP- 
1217 
NASA-TM- 
100169 
102149 
102291 
102329 
89131 
89923 
NBEPC-— 
89-06200 


NBI-HE- 
89-35 


89-38 


NBMAE- 
89-06345 


NBNRE- 
89-05811 


ND-R- 
1173(S)-(Pt.3) 


NEF-DK- 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 

NEI-FI- 
82 
83 
84 
85 
86 
87 


Abstract 
Number 


15:18199 
15:18196 
15:17093 
15:18197 
15:18198 
15:17800 


15:18195 


15:17005 
15:17892 
15:17090 
15:17143 
15:17665 
15:16598 


15:16739 


15:18506 


15:18433 


15:16961 


15:16797 


15:16552 


15:16879 
15:16503 
15:16946 
15:16962 
15:16259 
15:16461 
15:16947 
15:16504 
15:17691 
15:16239 
15:16811 
15:16880 
15:16265 
15:16963 
15:16706 
15:16898 
15:16260 


15:16948 
15:16881 
15:17897 
15:16949 
15:16950 
15:16951 


Source of 
Availability 


See N—-90-11689 
See N—-90-10809 
See N—-90-11606 
See N—90-10815 
See N—90-11661 
See N—-90-11662 


See N—90-10807 


See N-90-10188 
See N—90-10478 
See N-90-10262 
See N—-90-10185 
See N—90-10409 
See N—90-10174 


PC New Brunswick Electric Power Commission, 
515 King St., Fredericton, NB, CAN E3B 
4X1; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


PC New Brunswick Dept. of Municipal Affairs, 
Centennial Bidg., PO Box 6000, Fredericton, 
NB, CAN E3B 5H1; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


PC New Brunswick Energy Research and Plan- 
ning Division, 124 St. John’s St., PO Box 
6000, Fredericton, NB, CAN E3B 5H1; MF 
CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only), 
NTIS (US Sales Only), 
NTIS (US Sales Only), 
NTIS (US Sales Only), 
NTIS (US Sales Only), 
NTIS (US Sales Only), 
NTIS (US Sales Only), 
NTIS (US Sales Only), 
)s 
), 
), 
), 
), 
), 
), 


), 
), 


NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only 


NTIS (US Sales Only), 
NTIS (US Sales Only), 
NTIS (US Sales Only), 
NTIS (US Sales Only), 
NTIS (US Sales Only), 
NTIS (US Sales Only), 


PC A03/MF A01 
PC AO6/MF A01 
PC A05/MF A01 
PC A04/MF A01 
PC A04/MF A01 
PC A03/MF A01 
PC A03/MF A01 
PC A03/MF A01 
PC AO5/MF A01 
PC A03/MF A01 
PC A03/MF A01 
PC A03/MF A01 
PC A03/MF A01 
PC A03/MF A01 
PC AO5/MF A01 
PC A04/MF AO1 
PC A05/MF A01 


PC A04/MF A01 
PC AO8/MF A041 
PC A03/MF A01 
PC A04/MF A01 
PC A03/MF A01 
PC A03/MF A01 


DE90612809 


DE90613420 


DES0616387 


DE90748413 
DE90748417 
DE90748418 
DE90748419 
DE90748421 
DE90748422 
DE90748429 
DE90748431 
DE90748432 
DE90748434 
DE90748435 
DE90748436 
DE90748437 
DE90748438 
DE90748439 
DE90748440 
DE90748433 


DE90748448 
DE90748445 
DE90748446 
DE90748466 
DE90748447 
DE90748444 


Distribution 
Category 
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Report 
Number 


88 
NEI-SE- 
40 
52 
NILU-F— 

32/88 
NIPER- 
420 


439 
441 
446 
449 
452-Vol.1 
452-Vol.2 


56-88-020 
NRCN- 
593 


NSBCPU— 
89-06410 


NSBG- 
89-05640 


NSME- 
89-05226 


NSS/R- 
119 


NUKEM-FuE-— 
88044 

NUREG- 
0020-Vol.13-No.11 
0020-Vol.13-No.12 
0750-index2 
0750-Vol.30-No.3 
0936-Vol.8-No.4 
1100-Vol.6 

NUREG/CR—- 
2000-Vol.8-No.12 
233 1-Vol.9-No.2 
4214-Rev.1-Pt.1 
4469-Vol.9 
4550-Vol.1-Rev.4 
4671 
4704-Vol.3 
4731-Vol.2 
5169 
5298 
5368 
5386 


Abstract 
Number 


15:16964 


15:16798 
15:15930 


15:17898 
15:15945 


15:15940 
15:15946 
15:15947 
15:15948 
15:16006 
15:16007 
15:15966 
15:15967 
15:16008 


15:17048 
15:16999 


15:17261 


15:16799 


15:16426 


15:16782 


15:16116 


15:16952 


15:16520 
15:16521 
15:16600 
15:16601 
15:16602 
15:16603 


15:16604 
15:16668 
15:16669 
15:16670 
15:16671 
15:16672 
15:18115 
15:16673 
15:16187 
15:16553 
15:16674 
15:16675 


Source of 
Availability 


NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC AO3/MF A01 
NTIS (US Sales Only), PC AO4/MF A01 


NTIS (US Sales Only), PC A03/MF A01 


NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A22/MF A01 - OSTI; GPO Dep. 
NTIS, PC A11/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


See ORNL/Sub-83-21322/01 
See AD-A-—213715/6/XAB 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


PC Nova Scotia Legislative Library, PO Box 
396, Halifax, NS, CAN B3J 2P8; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. Prices: PC N/C; MF $10 CAN 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


PC Canada-Nova Scotia Acid Rain Reduction 
Agreement, , , CAN ; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


NTIS (US Sales Only), PC A04/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 


Order 
Number 


DE90748449 


DE90748538 
DE90748542 


DE90748507 
DE90000210 


DE90000211 
DE90000212 
DE90000217 
DE90000213 
DE90000200 
DE90000201 
DE90000218 
DE90000216 
DE90006257 


DE90613656 


DE90615080 


DE90748675 


NUREG/CR- 


Distribution 
Category 


NTIS, PC A22/MF A01 
NTIS, PC A22/MF AO1 
NTIS, PC A99/MF AO1 
NTIS, PC AO4/MF A01 
NTIS, PC AO6/MF AO1 
NTIS, PC AOS/MF AO1 


NTIS, PC AO4/MF A01 
NTIS, PC AO8/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC AO6/MF A01 
NTIS, PC A19/MF A01 
NTIS, PC AO&/MF A01 
NTIS, PC AO6/MF A01 
NTIS, PC A20/MF AO1 
NTIS, PC AO6/MF A01 
NTIS, PC AO3/MF A01 
NTIS, PC AO7/MF A01 
NTIS, PC AO6/MF A01 


- GPO; OSTI; INIS 
- GPO; OSTI; INIS 
- GPO; OSTI; INIS 
- GPO; OSTI; INIS 
- GPO; OSTI; INIS 
- GPO; OSTI; INIS 


- GPO; OSTI; INIS 
- GPO; OSTI, INIS 
- GPO; OSTI; INIS 
- GPO; OSTI; INIS 
- GPO; OSTI; INIS 
- GPO; OSTI; INIS 
- GPO; OSTI; INIS 
- GPO; OSTI; INIS 
- GPO; OSTI; INIS 
- GPO; OSTI; INIS 
- GPO; OSTI; INIS 
- GPO; OSTI; INIS 


TI90006916 
TI90006768 
TI90006937 
TI90006134 
TIS0006856 
TI90006654 


TI90006595 
TIS0005668 
T190006037 
TI90006254 
TI90006253 
T1I90006723 
TI90006255 
TI90006523 
TIS0006534 
TI90006813 
TI90006920 
TI9S0006658 
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NUREG/CR- 


Report Abstract Source of Order Distribution 
Number Number Availability . Number Category 


5477 15:16676 NTIS, PC AO6/MF A01 - GPO; OSTI; INIS TI90006256 
5491 15:16677 NTIS, PC AO7/MF A01 - GPO; OSTI; INIS T1I90006570 
5506 15:16678 NTIS, PC A03/MF A01 - GPO; OSTI; INIS T1I90005834 
NYSERDA- 
89-11 15:16217 | OSTI; New York State Energy Research and TI90006294 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 


90006672 15:16800 | Komanoff Energy Associates, 270 Lafayette St., 

Suite 400, New York, NY 10012 
OE- 

89-05076 15:17899 | PC Ontario Ministry of the Environment, Public 
Information Office, 135 St. Clair Ave. West, 
Toronto, ON, CAN M4V 1P5; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. Prices: PC N/C; MF $10 CAN 

OH/RD- 

017T478 15:16505 Canadian Electrical Association, Research & 
Development, Suite #500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. 
Prices: $75,00 NON-MEMBERS, MEMBER: 
PRICES UPON REQUEST, FUNDS CAN 

2177424 15:16693 Canadian Electrical Association, Research & 
Development, Suite #500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. Prices: 
$75.00 NON-MEMBERS, MEMBERS: 
PRICE UPON REQUEST, FUND CAN 


15:17674 PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 


15:17145 | PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 

88-258-K 15:16698 | PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 


15:16277 PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 


15:17144 | PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 
89-114-K 15:17425 PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 
89-150-K 15:16882 | PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 
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Report 
Number 


89-155-K 


89-192-K 


Ol- 
618U576 


CE02872 


OMNR- 
89-06309 


89-06311 


OMNR/FB- 
89-05975 


Abstract 
Number 


15:16506 


15:16284 


15:16278 


15:16286 


15:16507 


15:16692 


15:16699 


15:16694 


15:16989 


15:15941 


15:15942 


15:18013 


OMNR/FB- 


Source of Distribution 
Availability Category 


PC Ontario Hydro Research Division, Records 
Clerk, Bidg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 

PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 

PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 

PC Ontario Hydro Research Division, Records 
Clerk, Bidg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 

PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 

PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 

PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC $10.00 CAN; MF $10 CAN 


Canadian Electrical Association, Research & 
Development, Suite #500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. Prices: 
$75.00 NON-MEMBERS, MEMBERS: 
PRICES UPON REQUEST, FUNDS CAN 

Energy, Mines and Resources Canada, Com- 
munications Branch, 580 Booth St., Ottawa, 
ON, CAN K1A OE4. Prices: PRICES UPON 
REQUEST 


PC Publications Ontario, 880 Bay St, 5th Floor, 
Toronto, ON, CAN M7A 1N8; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 

PC Publications Ontario, 880 Bay St, 5th Floor, 
Toronto, ON, CAN M7A 1N8; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


PC Ontario Ministry of Natural Resources, Pub- 
lic Information Centre, 99 Wellesley St W, 
Toronto, ON, CAN M7A 1W3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada 
K1A 0G1. Prices: PC N/C; MF $10 CAN 
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ORESU-R- 


Report Abstract Source of Distribution 
Number Number Availability Category 


ORESU-R- 
89-029 15:16740 See PB-90-122185/XAB 
ORF- 

ES/EPS-87-23 15:16318 | PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

ORF/ES- 

89-05628 15:16402 | PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

ORNL- 

6595 15:16786 NTIS, PC A04/MF A01 - OSTI; GPO Dep. .99: DE90006439 
ORNL/ATD- 

21 15:17146 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. .99: DE90006422 
ORNL/FTR- 
3516 15:18527 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. .99: DE90006325 
3517 15:18528 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. .99: DE90006561 
3519 15:19040 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE90006142 
ORNL/M- 

1046 15:18051 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 99: DE90006492 

848 15:16757 NTIS, PC AO5/MF A01 - OSTI; GPO Dep. .99: DE90005715 
ORNL/NSIC— 

200-Vol.8-No.12 15:16604 See NUREG/CR-2000-Vol.8-No.12 
ORNL/RASA- 

88/31 15:17954 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

88/45 15:17955 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

88/46 15:17956 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

88/64 15:17957 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

15:17958 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:17959 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:17960 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:17961 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:17962 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:17963 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:17964 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
15:17965 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
15:17966 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:17967 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:17968 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:17969 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
15:17970 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


9 


DE90006735 MF-511 
DE90006732 MF-511 
DE90006745 MF-511 
DE90006734 MF-511 
DE90006743 MF-514 
DE90006742 MF-511 
DE90006738 MF-511 
DE90006746 MF-511 
DE90006739 MF-511 
DE90006747 MF-511 
DE90006744 MF-511 
DE90006740 MF-511 
DE90006736 MF-511 
DE90006737 MF-511 
DE90006733 MF-511 
DE90006741 MF-511 
DE90006698 MF-511 


© © © 


©0000 Ooo 
o©HNgnnoVnnoo © 


oOo 


a ak oe et th aA ks ae hh os od a 
© 


©0000 oo 
© 


9 


ORNL/Sub- 
83-21322/01 15:17048 NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
ORNL/TM- 
11381 15:17858 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
11390 15:17835 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
11391/V1 15:17846 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
11392 15:17049 NTIS, PC AO4/MF A011 - OSTI; GPO Dep. 
11422 15:17801 NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 
ORNLAr- 
89/56 15:16643 NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 
OTH- 
87-250 15:17692 Available from H.M. Stationery Office, London, 
price Pound 25.50 


—_ 
io 
9 


DE90006533 MF-114 


© 


DE90006532 
DE90006936 
DE90006402 
DE90006443 
DE9000581 1 


© 


Oe ae | 
© © © © © 
© © 
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© 


—_ 
io 
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DE90006079 


OZ- 

1989/01 15:18687 See UM-P-89/02 

89/05 15:18688 See UM-P-89/15 

89/12 15:18913 See UM-P-89/45 
Oranjewoud— 

27074-81 15:16434 NTIS (US Sales Only), PC A03/MF A01 DE90738013 
PARAMETER/IE- 

189 15:16553 See NUREG/CR-5298 
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Report Abstract Source of 
Number Number Availability 


PATENTS-USA- 

4,864,593 15:19009 Patent and Trademark Office, Box 9, Washing- 
ton, DC 20232 

PB- 
90-1 15734/XAB 15:15989 NTIS, PC A25/MF A04 
90-115767/XAB 15:15990 NTIS, PC A25/MF A04 
90-115783/XAB 15:18014 NTIS, PC A25/MF A04 
90-119850/XAB 15:16953 NTIS, PC AO2/MF A0O1 
90-120692/XAB 15:18123 NTIS, PC AO4/MF A01 
90-120908/XAB 15:15991 NTiS, PC EE99/MF E99 
90-120916/XAB 15:15992 NTIS, PC AO3/MF A01 
90-120924/XAB 15:15993 NTIS, PC AO8&/MF A01 
90-120932/XAB 15:15994 NTIS, PC A12/MF A02 
90-120940/XAB 15:15995 NTIS, PC AO4/MF A01 
90-120957/XAB 15:15996 NTIS, PC AO5/MF A01 
90-122185/XAB 15:16740 NTIS, PC AOS/MF AO1 
90-124173/XAB 15:16954 NTIS, PC AO08& 
90-124256/XAB 15:17001 NTIS, PC AO4/MF AO1 
90-124447/XAB 15:18015 NTIS, PC A21/MF AO3 
90-124579/XAB 15:18016 NTIS, PC A10/MF Ad2 
90-125097/XAB 15:17147 NTIS, PC AO4/MF A0O1 
90-125121/XAB 15:16508 NTIS, PC AO2/MF A01 
90-125154/XAB 15:15856 NTIS, PC AO5/MF A01 
90-125360/XAB 15:16741 NTIS, PC AO8/MF AO1 
90-125378/XAB 15:16004 NTIS, PC AOS/MF A01 
90-125691/XAB 15:18017 NTIS, PC AO2/MF AO1 
90-125709/XAB 15:18018 NTIS, PC AO3/MF A0O1 
90-125733/XAB 15:18124 NTIS, PC AO2/MF AO1 
90-125741/XAB 15:18125 NTIS, PC AO2/MF A011 
90-125758/XAB 15:18126 NTIS, PC AO3/MF A01 
90-125899/XAB 15:16983 NTIS, PC AO3/MF AO1 
90-126111/XAB 15:17900 NTIS, PC AO2/MF AO1 
90-126129/XAB 15:17901 NTIS, PC AO1/MF A0O1 
90-126384/XAB 15:15857 NTIS, PC AO7/MF A01 
90-127341/XAB 15:17902 NTIS, PC AOS/MF A014 
90-127374/XAB 15:17903 NTIS, PC A25/MF A04 
90-127382/XAB 15:17904 NTIS, PC A16/MF A02 
90-127440/XAB 15:16883 NTIS, PC AO6/MF A0O1 
90-127499/XAB 15:16025 NTIS, PC AO4/MF A01 
90-127606/XAB 15:15981 NTIS, PC AO3/MF A01 
90-127622/XAB 15:16015 NTIS, PC AO8/MF A01 
90-127630/XAB 15:16955 NTIS, PC AO5/MF A01 
90-129131/XAB 15:18019 NTIS, PC A21/MF A03 
90-129552/XAB 15:18020 NTIS, PC AO2/MF A01 
90-129586/XAB 15:18021 NTIS, PC AO3/MF A01 
90-129859/XAB 15:18127 NTIS, PC AO3/MF A0O1 
90-129875/XAB 15:15997 NTIS, PC AO3/MF A01 
90-130022/XAB 15:17905 NTIS, PC AO3/MF A01 
90-780115/XAB 15:16742 NTIS, PC A22/MF A03 
90-851916/XAB 15:18087 NTISPC NO1/MF NO1 
90-852708/XAB 15:18022 = NTISPC NO1/MF NO1 
90-852765/XAB 15:17262 = NTISPC NO1/MF NO1 
90-852799/XAB 15:16761 NTISPC NO1/MF NO1 
90-852815/XAB 15:16240 NTISPC NO1/MF NO1 
90-852864/XAB 15:17706 NTISPC NO1/MF NO1 
90-853003/XAB 15:17675 = NTISPC NO1/MF NO1 
90-853011/XAB 15:17906 §NTISPC NO1/MF NO1 
90-853060/XAB 15:17907  NTISPC NO1/MF NO1 
90-853 102/XAB 15:17908 = NTISPC NO1/MF NO1 
90-853136/XAB 15:17707 + NTISPC NO1/MF NO1 
90-853 144/XAB 15:17708 = NTISPC NO1/MF NO1 
90-853243/XAB 15:18093 = NTISPC NO1/MF NO1 
90-853250/XAB 15:18023 | NTISPC NO1/MF NO1 
90-853292/XAB 15:18094 NTISPC NO1/MF NO1 
90-853300/XAB 15:17862 = NTISPC NO1/MF NO1 
90-853391/XAB 15:17148 |= NTISPC NO1/MF NO1 
90-853417/XAB 15:17149 = NTISPC NO1/MF NO1 
90-853458/XAB 15:17094 NTISPC NO1/MF NO1 
90-853466/XAB 15:17909 = NTISPC NO1/MF NO1 
90-853474/XAB 15:16965 NTISPC NO1/MF NO1 
90-853490/XAB 15:16966 | NTISPC NO1/MF NO1 
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PB- 


Report Abstract Source of 
Number Number Availability 


90-853508/XAB 15:15998 §NTISPC NO1/MF NO1 
90-853516/XAB 15:15999 NTISPC NO1/MF NO1 
90-853524/XAB 15:17050 NTISPC NO1/MF NO1 
90-853532/XAB 15:16956 | NTISPC NO1/MF NO1 
90-853615/XAB 15:16884 | NTISPC NO1/MF NO1 
90-853722/XAB 15:16967 NTISPC NO1/MF NO1 
90-853755/XAB 15:16743 = NTISPC NO1/MF NO1 
90-853805/XAB 15:16709 NTISPC NO1/MF NO1 
90-853961/XAB 15:17095 | NTISPC NO1/MF NO1 
90-854035/XAB 15:19143 NTISPC NO1/MF NO1 
90-854043/XAB 15:19144 NTISPC NO1/MF NO1 
90-854068/XAB 15:18024 NTISPC NO1/MF NO1 
90-854076/XAB 15:18025 §NTISPC NO1/MF NO1 
90-854 100/XAB 15:16826 = NTISPC NO1/MF NO1 
90-854 142/XAB 15:18026 NTISPC NO1/MF NO1 
90-854209/XAB 15:17150 = NTISPC NO1/MF NO1 
PCL 
89-05644 15:16801 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
PFC/RR- 
89-15 15:18932 See DOE/ET/51013-T222 
PNL- 
4219 15:16127 See RHO-BWi-C—120 
5711-Vol.9 15:16670 See NUREG/CR-4469-Vol.9 
6911 15:16675 See NUREG/CR-5386 
7133 15:16117 NTIS, PC AO7/MF AO1 - OSTI; GPO Dep. : DE90005520 
7154 15:16187 See NUREG/CR-5169 
7178 15:16632 NTIS, PC A04/MF A01; OSTI; INIS: GPO Dep. 
7191 15:16677 See NUREG/CR-5491 
7213 15:16179 | NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
7221 15:16118 | NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
PNL-SA- 
16148 15:16241 NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
16928 15:16119 | NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
17137 15:17802 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
17296-HEDR 15:18116 | NTIS, PC A03/MF A01; OSTI; INIS 
17333 15:16120 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
17731 15:16121 NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 
17732 15:16122 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
17743 15:17820 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
POEF-T— 
3518 15:17709 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
POEF-Z- 
4198 15:17971 NTIS, PC AO6/MF A01 - OSTI; GPO Dep. : DE90005429 
PPPL- 


m 
sa 
fe) 
9 


DE90006379 


DE90007145 
DE90006388 


—_ —_- 
© © 
© © 


DE90006597 
DE90004675 
DE90006124 
DE90005543 
DE90006122 
DE90006125 
DE90006121 
DE90006126 


—_~ —- 
io © 
ooo 


ooo 
© 9oo 


m mmmm mmm mm 
ah alk ak at 


_ 
io 
© 


DE90006598 


2662 
2667 
2669 


15:18977 
15:18978 
15:19041 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


DE90005803 
DE90006387 
DE90006403 


2670 15:18979 NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. : DE90006390 


2673 15:19042 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. ; DE90006404 
PR-HS— 
17 15:19088 See AECL-8553 
18 15:19089 See AECL-8647 
20 15:19080 See AECL-9102 
PR-PHS-HS- 
2 15:19091 See AECL-9352 
PRENM— 
88-R002 15:17844 See AD-A-213561/4/XAB 
PSE 
14 15:18613 NTIS (US Sales Only), PC A07/MF A01 - OSTI; DE90615626 
INIS 
22 15:17972 | NTIS (US Sales Only), PC A07/MF A01 - OSTI; DE90616105 
INIS 


26 15:16522 NTIS (US Sales Only), PC AO4/MF A01 - OSTI; DE90616344 
INIS 
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28 
29 
30 
31 
32 
33 
34 
36 
37 
38 
39 
40 
41 
43 
45 
46 
50 


89-05647 


QF 
89-05630 


Abstract 
Number 


15:16123 
15:18614 
15:16627 
15:17096 
15:16617 
15:16628 
15:17361 
15:17657 
15:19043 
15:17666 
15:18027 
15:17765 
15:18083 
15:17667 
15:16525 
15:16679 
15:16633 


15:16710 


15:17845 


15:16493 


15:16711 


15:16362 


15:17803 
15:17804 


15:18434 


Source of 
Availability 


NTIS (US Sales Only), PC AOS/MF A01 - OSTI; 
Nris (US Sales Only), PC AO2/MF A01 - OSTI: 
Nris (US Sales Only), PC AO7/MF A01 - OSTI; 
NTIS (Us Sales Only), PC AOS/MF A01 - OSTI:; 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
Nns (US Sales Only), PC A03/MF A01 - OSTI; 
NT’ iS (US Sales Only), PC A04/MF A01 - OSTI; 
wie US Sales Only), PC A04/MF A01 - OSTI: 
Nris (US Sales Only), PC A03/MF A01 - OSTI; 
wris (ue Sales Only), PC A08/MF A01 - OSTI; 
NTis (US Sales Only), PC AO5/MF A01 - OSTI; 
we que Sales Only), PC A04/MF A01 - OSTI: 
NTIS (Us Sales Only), PC A03/MF A01 - OSTI; 


NTIS (US Sales Only), PC AO4/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


See AD-A—213754/5/XAB 


Canadian Electrical Association, Research & 
Development, Suite #500, One Westmount 


Square, Montreal, PQ, CAN H3Z 2P9. Prices: 


$75.00 NON-MEMBERS, MEMBERS; 
PRICE UPON REQUEST, FUND CAN 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 


Order 
Number 


DE90616007 
DE90615627 
DE90616325 
DE90615935 
DE90616302 
DE90616326 
DE90615714 
DE90616279 
DE90615433 
DE90616276 
DE90614233 
DE90616289 
DE90614719 
DE90616277 
DE90614813 
DE90616397 


DE90614836 


DE90615008 
DE90615009 


DE90613410 
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REG/G- 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


REG/G-— 
90006943 15:16605 NTIS, PC A07/MF A01 - GPO - OST! TI90006943 
REPT- 
89B00192 15:17893 See N-90-11405 
RHO-BW-SA- 
192 15:16143 OSTI; INIS TI90006649 MF-813 
294 15:16144 OSTI; INIS TI90006861 MF-813 
320 15:16145 OSTI; INIS TI90006659 MF-813 
484 15:16146 OSTI; INIS TI90006682 MF-813 
RHO-BWI-C— 
100 15:16124 OSTI; INIS TI90006683 MF-813 
102 15:16125 OSTI; INIS TI90006587 MF-813 
109 15:16126 OSTI; INIS TI90006681 MF-813 
120 15:16127  OSTI; INIS TI90006684 MF-813 
RHO-BWI-CDR- 
004 15:16128 OSTI; INIS TI90006857 MF-813 
RHO-BWI-DP-— 
045 15:16129 OSTI; INIS TI90006603 MF-813 
061 15:16130 OSTI; INIS TI90006501 MF-813 
RHO-BWI-DPT— 
001 15:16131 OSTI; INIS TI90006300 MF-813 
002 15:16132 OSTI; INIS TI90006299 MF-813 
003 15:16133 OSTI; INIS T190006301 MF-813 
RHO-BWI-DR- 
001-Rev.2 15:16134 OSTI; INIS T1I900061 87 MF-813 
RHO-BWI-EP-— 
011 15:16135 OSTI; INIS TI90006303 MF-813 
RHO-BWE-LD— 
as 15:16136 OSTI; INIS TI90006862 MF-813 
RHO-BWI-TD- 
026 15:16137 OSTI; INIS T1I900061 90 MF-813 
RHO-BWI-TE 
073 15:16138 OSTI; INIS T190006215 MF-813 
074 15:16139 OSTI; INIS TI90006191 MF-813 


085 
136 
286 


15:16140 
15:16141 
15:16142 


OSTI; INIS 
OSTI; INIS 
OSTI; INIS 


TI90006219 
TI90006688 
TI9S0006680 


MF-813 
MF-813 
MF-813 


RISO-M— 
2766 15:17973 NTIS (US Sales Only), PC A03/MF A01 DE90748395 
2802 15:17910 NTIS (US Sales Only), PC A03/MF A01 DE90748394 
2804 15:16526 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90616350 
INIS 
2805 15:16527 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90616351 
INIS 
2807 15:17263 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90615666 
INIS 
RIT/DIRS— 
89/90-50-135 15:19125 See DOE/DP/20153—-T4 
89/90-51-133 15:17818 See DOE/DP/20153-T8 
89/90-51-134 15:17817 See DOE/DP/20153—-T6 
89/90-53-136 15:17831 See DOE/DP/20153—-T5 
89/90-64-132 15:19124 See DOE/DP/20153-T3 
89/90-66-131 15:17002 See DOE/DP/20153—T7 
RLO- 
76-4 15:16147  OSTI; INIS TI90006555 MF-813 
RPC— 
AS/87/27 15:15920 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
RPC-EM-— 
87/69 15:17673 See INFO—0250-2 
SAND- 
85-7185-Rev.1-Pt.1 15:16669 See NUREG/CR-4214-Rev.1-Pt.1 
86-1443 15:16672 See NUREG/CR-4671 
86-2084-Vol.1-Rev.1 15:16671 See NUREG/CR-4550-Vol.1-Rev.1 
88-1452 15:16148 NTIS, PC AOS/MF A01 - OSTI; GPO Dep. E 1.99: DE90006417 MF-721 
89-0094C 15:19145 NTIS, PC A03/MF A01 - OSTI DE90006023 MF-705 
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Report 
Number 


89-0553 
89-1444C 
89-1480C 
89-1489 
89-1972C 
89-2027 
89-2081C 


89-2327C 
89-2377C 
89-2384C 
89-2535 

89-2631C 
89-2886C 
89-2888C 
89-2967C 
90-0024C 
90-0258C 

SARE- 
89-05638 


SCIPP- 
89/58 
SERI/SP- 
220-3555 
SERI/STR- 
211-3601 
SFU/DP- 
89-05649 


SKB-TR- 
89-10 


89-13 
89-14 


SKF 
87057 


SLAC-— 
348 
355 

SLAC-PUB— 
5110 
5111 
5116 
5148 
5149 
5151 
5154 
5158 
5164 
5166 
5168 

SLU-IVL- 
209 

SNO- 
85-3 


86-6 


Abstract 
Number 


15:17710 
15:19146 
15:17097 
15:16712 
15:16899 
15:16149 
15:17711 


15:17839 
15:16150 
15:17712 
15:17051 
15:17713 
15:18259 
15:17362 
15:17805 
15:19147 
15:18980 


15:16468 


15:17808 
15:16430 
15:17151 


15:16885 


15:16629 
15:16048 


15:16049 


15:16624 


15:18354 
15:19148 


15:17806 
15:17807 
15:18435 
15:18355 
15:18507 
15:18356 
15:18357 
15:17808 
15:17733 
15:17766 
15:17767 


15:16256 
15:18202 


15:18203 


Source of 
Availability 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A11/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A011 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 


tawa, ON, CAN K1A 0E4; MF CANMET/TID, 


Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

See SLAC-PUB-5158 

NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO5/MF A01 - OSTI 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 


tawa, ON, CAN K1A 0E4; MF CANMET/TID, 


Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


NTIS (US Sales Only), PC AO5/MF A01 


NTIS (US Sales Only), PC AO6/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


BS 


sessesss 8 Seseese 


OOM mMmMmMom mm mMmmmmmm 


ke ek wk ok tk ot od 


© © 


ot oho oh ooo os so 
SHSKOOOSOOOS 


Order 
Number 


DE90005759 
DE90006539 
DE9000681 1 
DES0006073 
DE90005193 
DE90006421 
DE90005194 


DE90007168 
DE90006279 
DE90000666 
DES90006418 
DE90002579 
DE90006297 
DE90006296 
DE90006277 
DE90005961 
DE90006276 


DE89009462 


DE89009510 


DE90615912 
DE90615913 


DE90615914 


DE90616310 


DE90006419 
DE90006420 


DE90005797 
DE90005796 
DE90005799 
DE90005798 
DE90005792 
DES0005800 
DE90005801 
DE90005741 
DE90005794 
DE90005795 
DE90005793 


DE90748553 
DE90613270 


DE90613271 


SNO- 


Distribution 
Category 
MF-700 


MF-701 
MF-212 


MF-721 
MF-706; 
MF-705 
MF-741 
MF-814 
MF-706 
MF-406 
MF-706 
MF-704 
MF-704 
MF-700 
MF-705 
MF-712 
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SNO- 


Report 
Number 


87-6 
87-12 


SOLTEK- 
89-05615 


89-1210-6666 
SRO-NERP-— 


STAN-LCS— 
106 
STEV- 
1989-1 
STEV-FBT-— 
89-37 
STEV-VIND— 
89-20 
89-21 
89-23 
89-26 
STF- 
11A89025 
15A88021 
15A88056 
25A88014 
25A88051 
71A89035 
STRIPA-TR- 
89-01 


89-02 


STU-- 
751 
SV-US— 
1989-21 
SV-UV- 
1989-26 
SVF- 
349 
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Abstract 
Number 


15:18204 


15:18205 


15:16319 


15:16151 
15:16501 
15:16180 
15:18121 
15:17974 
15:16181 


15:16680 


15:17864 
15:19148 
15:16435 
15:17687 
15:16469 
15:16470 
15:16471 
15:16472 
15:16494 
15:19149 
15:17688 
15:16019 
15:16744 
15:17693 
15:16152 


15:16153 


15:16998 


15:17911 


15:16026 


15:16242 
15:16509 


15:18956 
15:17762 


15:16473 


Source of 
Availability 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO9/MF A01 - OSTI; 
INIS 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
See DOE/PC/88868-T4 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


See AD-A-213572/1/XAB 

See SLAC-355 

NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC AO3/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A03/MF A014 
INIS 

NTIS (US Sales Only), PC AO5/MF A01 
INIS 


NTIS (US Sales Only), PC A14/MF A01 
NTIS (US Sales Only), PC AO4/MF AO1 
NTIS (US Sales Only), PC AO4/MF AO1 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO3/MF AO1 


See INPE-4704 
See INPE—4758 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


Order 
Number 


DE90613273 


DE90613272 


DE90006306 


DE90006305 
DE90006307 
DE90006308 
DES0006309 


DE90616126 


DE90748563 
DE90748537 
DE90748564 
DE90748565 
DE90748566 
DE90748568 
DE90748503 
DE90748502 
DE90748505 
DE90748504 
DE90748506 
DE90748475 
DE90615081 


DE90615082 


DE90748548 


DE90748545 


DE90748546 


DE90748552 
DE90748539 





89-05663 


TPR-NS— 
30-No.4 

TR- 
0086A(2940-04)-3 
0088(3940-04)-2 


89-05648 


TU/G- 
TE-87-13 


TVA- 
90006648 


TVA/ONDER/AWR- 
88/12 
TVA/ONRED/AWR- 
88/22 
TVA/PBO/R&D— 
89/8 
TVA/PUB— 
89/1 
89/2 
TVA/RDG/EQS- 
89-1 
89/3 
TVA/WR/WQ- 
89/6 
89/7 
TWE- 
C-172-1 


UCID— 
18991-88 
21542-89-2 
21655 


Abstract 
Number 


15:16363 


15:16364 


15:16685 
15:18221 
15:18222 
15:19107 
15:19108 
15:19109 
15:17905 


15:17768 
15:18260 


15:16218 


15:16204 


15:16750 


15:18028 


15:18029 


15:16495 


15:16802 
15:16803 


15:16510 
15:16287 


15:16282 
15:16283 


15:16243 


15:16806 
15:16154 
15:17847 


Source of 
Availability 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


GPO08/MF A01; $8.50 


See AD-A-213717/2/XAB 
See AD-A-213730/5/XAB 
See AD-A-213713/1/XAB 
See AD-A-—213714/9/XAB 
See AD-A-213912/9/XAB 
See PB—90-130022/XAB 


NTIS (US Sales Only), PC A02/MF A01 - OSTI 
NTIS (US Sales Only), PC A02/MF A01 - OSTI 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


NTIS, PC AO6/MF A01; OSTI; Tennessee Valley 
Authority, Forest Resources Development 
Program, Norris, TN 37828-2000 

NTIS, PC A03/MF A01 - OSTI 

NTIS, PC AO4/MF A01 - OST! 

NTIS, PC AO3/MF A014 - OST! 


NTIS, PC AO3/MF A01 - OSTI 
NTIS, PC A25/MF A01 - OSTI 


NTIS, PC AO3/MF A014 - OST! 
NTIS, PC A03/MF A01 - OSTI 


NTIS, PC A04/MF A01 - OSTI 
NTIS, PC AO5/MF A01 - OST! 


CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $0.34 CAN 
per page, $3.40 minimum; MF $10 CAN 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


UCID- 


Distribution 
Category 


DE90006884 
DE90006880 


DE90006648 


DES0006573 
DE90006579 
DES90006915 


DE90006571 
DE90006577 


DE90006572 
DE90006575 


DE90006574 
DE90006576 


DE90006413 MF-123 
DE90006162 MF-732 
DE90006407 MF-706 
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UCID-— 


Report 
Number 


21714 
21743 
21772 
21778 
21779 
21780 
21786 
21787 
21831 
21843 
21847 
21848 
21858 
21861 
21862 
21867 


UCRL- 


100367 
100544-Rev.1 
100629 
100755 
100859 
100914 
101061-Rev.2 
101106 
101437-Rev.1 
101572 
101865 
101946 
101952 
102037 
102060 
102093 
102110 
102151 
102275 
102296 
102413 


102439 
102499 
102500 
102639 
102677 
21272 
52000-89-11 
53766 
53833-Rev.1 
53936-Vol.1 


53936-Vol.2 
53936-Vol.3 
53952 
98107 


99450 
99540 


Abstract 
Number 


15:16155 
15:16156 
15:17836 
15:17912 
15:17658 
15:17809 
15:17975 
15:16188 
15:16678 
15:17837 
15:17052 
15:17850 
15:17840 
15:17676 
15:17479 
15:16157 


15:17769 
15:18873 
15:17860 
15:17152 
15:16158 
15:17848 
15:19158 
15:17053 
15:19150 
15:17715 
15:16159 
15:18981 
15:18912 
15:18982 
15:17770 
15:17810 
15:17821 
15:17825 
15:17716 
15:18261 
15:15858 


15:18038 
15:18206 
15:18207 
15:17826 
15:16039 
15:17859 
15:17841 
15:19044 
15:18720 
15:18684 


15:18685 
15:18686 
15:17976 
15:17714 


15:18705 
15:17824 


Source of 
Availability 


NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 


PC A03/MF A01; OSTI; INIS; GPO Dep. 
PC A03/MF A01; OSTI; INIS; GPO Dep. 
PC A04/MF A01 - OSTI; GPO Dep. 
PC AO5/MF A01 - OSTI; GPO Dep. 
PC A04/MF A01 - OSTI; GPO Dep. 
PC A04/MF A01 - OSTI; GPO Dep. 
PC A10/MF A011 - OSTI; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 


See NUREG/CR-5506 


NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 


NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 


NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 
NTIS, 


NTIS, 
NTIS, 
NTIS, 
NTIS, 


NTIS, 
NTIS, 


PC AO3/MF A01 - OSTI; GPO Dep. 

PC AO3/MF A01 - OSTI; GPO Dep. 

PC A03/MF A01 - OSTI; GPO Dep. 

PC A03/MF A01 - OSTI; GPO Dep. 

PC A03/MF A01 - OSTI 

PC AO3/MF A01 - OSTI; GPO Dep. 

PC AO6/MF A01; OSTI; INIS; GPO Dep. 


PC A02/MF A01 - OST! 
PC AO3/MF A01 - OSTI; GPO Dep. 

PC A03/MF A01 - OSTI; GPO Dep. 

PC A03/MF A01 - OST! 

PC A03/MF A01; OSTI; INIS; GPO Dep. 
PC A02/MF A01 - OSTI; GPO Dep. 

PC AO2/MF A01 - OSTI; GPO Dep. 

PC A02/MF A01 - OSTI; GPO Dep. 

PC AO2/MF A01 - OSTI; GPO Dep. 

PC AO2/MF A01 - OSTI; GPO Dep. 

PC A02/MF A01; OSTI; INIS; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 

PC AO3/MF A01 - OSTI; GPO Dep. 

PC AO2/MF A01 - OSTI; GPO Dep. 

PC A03/MF A01; OSTI; INIS; GPO Dep. 
PC AO2/MF A01 - OSTI; GPO Dep. 

PC AO2/MF A01 - OSTI; GPO Dep. 

PC AO2/MF A01 - OSTI; GPO Dep. 

PC A03/MF A01 - OSTI; GPO Dep. 

PC A03/MF A01 - OSTI; GPO Dep. 

PC A03/MF A01 - OSTI; GPO Dep. 


PC A03/MF A01 - OSTI; GPO Dep. 

PC A03/MF A01; OSTI; INIS; GPO Dep. 
PC A03/MF A01 - OSTI; GPO Dep. 

PC A02/MF A011 - OSTI 

PC A03/MF A01 - OSTI; GPO Dep. 

PC A03/MF A014 - OSTI 

PC A03/MF A01 - OSTI; GPO Dep. 

PC A16/MF A01 - OSTI; GPO Dep. 

PC A04/MF A01 - OSTI; GPO Dep. 

PC A03/MF A01; OSTI; INIS; GPO Dep. 


PC A03/MF A01; OSTI; INIS; GPO Dep. 
PC A07/MF A01; OSTI; INIS 

PC AOS/MF A01 - OSTI; GPO Dep. 

PC A03/MF A01 - OSTI; GPO Dep. 


PC A03/MF A01 - OSTI 
PC A02/MF A01 - OSTI; GPO Dep. 
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Order 
Number 


DE90006409 
DE90006414 
DE90005754 
DE90005786 
DE90005785 
DE90005784 
DE90005361 
DE90006406 


DE90005748 
DE90006408 
DE90005747 
DE90006415 
DE90005746 
DE90005744 
DE90006412 


DE90006776 
DE90003940 
DE90006924 
DE90006782 
DE90006922 
DE90006267 
DE90006777 
DE90006268 
DE90006259 
DE90006774 
DE90006926 
DE90006764 
DE90005994 
DE90002236 
DE90006775 
DE90005547 
DE90003015 
DE90002339 
DE90006263 
DE90005995 
DE90005190 


DE90005324 
DE90006927 
DE90006921 
DE90006266 
DE90006763 
DE90006271 
DE90005789 
DE90006525 
DE90006391 
DE90006395 


DE90006394 
DE90006377 
DE90005802 
DE90006265 


DE90002887 
DE90006781 


Distribution 
Category 


MF-814 
MF-814 


MF-707 
MF-707 
MF-707 
MF-402 
MF-707 


MF-700 
MF-701 
MF-742 
MF-706 
MF-741 
MF-700 
MF-814 


MF-713 
MF-712 
MF-706 
MF-814 
MF-703 


MF-401 
MF-505 
MF-706 
MF-814 


MF-705 
MF-700 
MF-706 
MF-706 
MF-706 
MF-700 


MF-701 
MF-408; 
MF-401 
MF-408 
MF-700 
MF-700 


MF-400 


PC-700 
MF-425 
PC-707 
PC-405; 
PC-411 
PC-405; 
PC-411 
PC-405; 
PC-411 
PC-702 


MF-700 
MF-706 


U- 


86-6136 15:16886 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0&4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

UILU-ENG- 
89-2229 
90-1701 

UIUCDCS-R- 


90-1563 


15:17695 
15:19127 


See AD-A-—213153/0/XAB 
See DOE/ER/25026—34 
15:19127 See DOE/ER/25026-34 
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Report 
Number 


UM-P- 
88/123 


88/124 
88/125 
89/02 
89/05 
89/11 
89/13 
89/15 
89/17 
89/27 
89/29 
89/36 
89/38 
89/41 
89/44 
89/45 


UMA- 
4193-009-00-01 


UMCE- 
89-9 
UPR- 
0183E 
UTRC-R- 
89-917437-3 
WA- 
89-05626 


Abstract 

Number 

15:18874 
15:16160 
15:16161 
15:18687 
15:17098 
15:17099 
15:18875 
15:18688 
15:18689 
15:18690 
15:18876 
15:17100 
15:18691 
15:19045 
15:18706 


15:18913 


15:16427 


15:17123 


15:18324 


15:17009 


15:16365 


15:16637 


15:16638 


15:18436 
15:18474 
15:18475 
15:18882 


15:17811 


Source of 
Availability 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
une cue Sales Only), PC A03/MF A01 - OSTI; 
Nnis (Ue Sales Only), PC A03/MF A01 - OSTI; 
NTs (US Sales Only), PC A04/MF A01 - OSTI; 
une que Sales Only), PC A03/MF A01 - OSTI; 
wns (US Sales Only), PC A03/MF A01 - OSTI; 
nns (US Sales Only), PC A03/MF A01 - OSTI; 
uns (us Sales Only), PC A04/MF A01 - OSTI; 
NTIS (Us Sales Only), PC A04/MF A01 - OSTI; 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A04/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A02/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO2/MF A01 - OSTI; 
INIS 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


See AD-A-213637/2/XAB 
See FNAL/C-90/15-E 
See AD-A-213829/5/XAB 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


NTIS (US Sales Only), PC AO4/MF AO1 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO4/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO6/MF A01 - OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 

NTIS (US Sales Only), PC AO3/MF A01 - OSTI; 
INIS 


Order 
Number 
DE90612931 
DE90615056 
DE90615057 
DE90613463 
DE90614111 
DE90614112 
DE90612932 
DE90613464 
DE90613465 
DE90613500 
DE90612933 
DE90614113 
DE90613501 
DE90613248 
DE90613438 


DE90612759 


DE90616132 


DE90616133 


DE90613421 
DE90612829 
DE90612830 
DE90613396 


DE90615010 
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Abstract Source of Order Distribution 
Number Availability Number Category 


15:18476 NTIS (US Sales Only), PC A03/MF A01 - OSTI; DE90612831 
15:18477 wre we Sales Only), PC A03/MF A011 - OSTI; DE90612832 
15:18437 nns (US Sales Only), PC A03/MF A01 - OSTI; DE90613422 
15:18262 we ws Sales Only), PC A03/MF A01 - OSTI; DE90612880 
15:18358 "ns (US Sales Only), PC A02/MF A01 - OSTI; DE90613426 
15:18478 wns (Ue Sales Only), PC A03/MF A01 - OSTI; DE90612833 
15:17812 Ns (US Sales Only), PC A03/MF A01 - OSTI; DE90615011 
15:18438 NTIS (Us Sales Only), PC A02/MF A01 - OSTI; DE90613423 


15:16244 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
WR- 
28-1-35-110 15:18030 NTIS, PC AO8&/MF A01 - OSTI DE90006578 
WSRC-RP- 
89-1057 15:18031 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE90007114 MF-702 
89-1061 15:18032 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE90007116 MF-702 
89-710-Rev. 15:17977  ~=NTIS, PC A03/MF A01 - OSTI DE90007115 MF-702 
Y/Dx- 
809-Suppl.2 15:17659 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. DE90006128 MF-706 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE89009462 
DE89009489 
DE89009510 
DE89011688 
DE89011698 
DE390000200 
DE90000201 
DE90000210 
DE90000211 
DE90000212 
DE90000213 
DE90000214 
DE90000215 
DE90000216 
DE90000217 
DE90000218 
DE90000404 
DE90000422 
DE90000426 
DE90000428 
DE90000429 
DE90000430 
DE90000433 
DE90000438 
DE90000442 
DE90000666 
DE90001336 
DE90001339 
DE90001461 
DE90001833 
DE90002236 
DE90002251 
DE90002339 
DE90002579 
DE90002693 
DE90002703 
DE90002887 
DE90003015 
DE90003613 
DE90003940 
DE90004675 
DE90004712 
DE90004853 
DE90004870 
DE90004882 
DE90004902 
DE90004930 
DE90004951 
DE90005179 
DE90005182 
DE90005190 
DE90005193 
DE90005194 
DE90005224 
DE90005235 
DE90005251 
DE90005266 
DE90005298 
DE90005300 
DE90005301 
DE90005310 
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Report No. 


SERI/SP-220-3555 
DOE/CH/10093-74 
SERV/STR-211-3601 
DOE/NBM-901 1688 
DOE/METC-—89/4091 
NIPER-452-Vol.1 
NIPER-452-Vol.2 
NIPER-420 
NIPER-439 
NIPER-441 
NIPER-449 
DOE/BC/14126—14 
DOE/BC/14126-15 
NIPER-459 
NIPER-446 
NIPER-457 


DOE/MC/21338-2749-Vol.1 
DOE/MC/231 72-2764-Vol.1 


DOE/METC—90/4093 
DOE/LC/1 1069-2772-Vol.1 
DOE/LC/11069—2772-Vol.2 
DOE/LC/1 1069-—2772-Vol.3 
DOE/MC/24213-2773 
DOE/MC/23289-2782 
DOE/MC/24264-—2786 
SAND-89-2384C 
CONF-900334—1 
CONF-900334—2 
DOE/PC/88874-T5 
LA-UR-89-3104 
UCRL-102037 
CONF-900339—1 
UCRL-102151 
SAND-89-2631C 
CERN/SPS-89-32(EMA) 
CONF-900343—1 
UCRL-99450 
UCRL-102110 
LA—11697-T 
UCRL-—100544-Rev.1 
PNL-SA-16928 
DOE/NV/10461-T3 
LA-UR-89-4167 
LA-UR-89-4259 
CONF-891270—2 
DOE/ER/60764—1 
CONF-891272—1 
BNL-43607 
DOE/PC/79656-T 1 
BNL-NUREG-43648 
UCRL-102413 
SAND-89-1972C 
SAND-89-2081C 
DOE/ER/01198-T38 
BNL-42888 
DOE/PC/70773-13 
CONF-891 1146-6 
DOE/PC/70002-T6 
DOE/PC/90514—-T9 
DOE/PC/90518-T 10 
DOE/PC/79854-T 1 


Order No. 


DE90005318 
DE90005324 
DE90005361 
DE90005373 
DE90005413 
DE90005429 
DE90005475 
DE90005488 
DE90005513 
DE90005514 
DE90005517 
DE90005519 
DE90005520 
DE90005530 
DES90005543 
DE90005547 
DES0005559 
DES0005560 
DES90005564 
DES0005565 
DE90005567 
DE90005576 
DE90005643 
DE90005651 
DES0005653 
DE90005654 
DES90005659 
DE90005670 
DE90005671 
DES0005674 
DE90005715 
DE90005741 
DE90005744 
DES90005746 
DE90005747 
DE90005748 
DE90005754 
DE90005756 
DE90005759 
DE90005780 
DE90005784 
DE90005785 
DE90005786 
DE90005789 
DE90005792 
DE90005793 
DE90005794 
DE90005795 
DE90005796 
DE90005797 
DE90005798 
DE90005799 
DES90005800 
DE90005801 
DE90005802 
DE90005803 
DE90005804 
DE90005805 
DE90005806 
DE90005809 
DE90005811 


Report No. 


CONF-900378-1 
UCRL-102439 
UCID-21786 
CONF-8903132—11 
DOE/PC/79810-T2 
POEF-Z-—4198 
DOE/EV/00637—18 
CONF-850710— 
DOE/ID/12850—1 
DOE/ID/12850—2 
DOE/PC/88915—T5 
DOE/PC/88868-T4 
PNL-7133 


DOE/PC/81009-T33-App. 


PNL-SA-17296-HEDR 
UCRL-102093 
DOE/ER/13287—4 
KCP-613-4247 
BNL-43047 
BNL-42840 
BNL-43538 
BNL-43661 
CONF-890902-23 
CONF-900160—1 
CONF-900275-1 
CONF-900329-2 
CONF-900305—1 
CONF-900378-2 
CONF-900157—1 
CONF-900378-3 
ORNL/M-848 
SLAC-PUB-5158 
UCID-21862 
UCID—21861 
UCID-21848 
UCID-21843 
UCID-21772 
DOE/EH-0117 
SAND-89-0553 
LA-11722-T 
UCID-21780 
UCID-21779 
UCID-21778 
UCRL-52000-89-11 
SLAC-PUB-5149 
SLAC-PUB-5168 
SLAC-PUB-5164 
SLAC-PUB-5166 
SLAC-PUB-5111 
SLAC-PUB-5110 
SLAC-PUB-5148 
SLAC-PUB-5116 
SLAC-PUB-5151 
SLAC-PUB-5154 
UCRL-53952 
PPPL—2662 
LA-11738-M 
LA-11345-MS 
DOE/ER-0434 
DOE/FE-0155-Vol.1 
ORNL/TM—1 1422 


Order No. 


DE90005828 
DE90005829 
DE390005830 
DE90005902 
DE90005951 
DE90005961 
DE90005971 
DE90005979 
DE90005980 
DES0005983 
DE90005984 
DE90005994 
DE90005995 
DE90006008 
DE90006012 
DE90006017 
DE90006023 
DE90006024 
DES90006031 
DE90006033 
DE90006049 
DES90006060 
DE90006064 
DE90006065 
DE90006073 
DE90006078 
DE90006079 
DE90006083 
DE90006085 
DE90006100 
DE90006101 
DE90006105 
DE90006107 
DE90006108 
DE90006110 
DE90006113 
DE90006115 
DES90006120 
DE90006121 
DE90006122 
DE90006124 
DE90006125 
DE90006126 
DE90006128 
DE90006135 
DE90006136 
DE90006139 
DE90006142 
DE90006148 
DE90006152 
DE90006154 
DE90006160 
DE90006162 
DE90006170 
DE90006181 
DE90006182 
DE90006236 
DE90006237 
DE90006239 
DE90006240 
DE90006241 


Report No. 


DOE/ER/13907-2 
DOE/ER/13590-7 
DOE/EIA-M035(87) 
DOE/ER/13263-6 
ISU-90005951 
SAND-—90-0024C 
DOE/ER/40423-1 1 
DOE/ER/25061-4 
DOE/ER/25061-5 
DOE/ER/25045-3 
DOE/ER/25019-14 
UCRL-101952 
UCRL-—102296 
CONF-8906234—1 
DOE/ER/60528-3 
DOE/EIA-0249(89) 
SAND-89-0094C 
ANL/ACL-89/6 
FNAL/C—89/257-E 
ANL/ACL-89/2 
DOE/ER/13671-3 
DOE/MA-365-Vol.2 
DOE/ID/1268S—1 
DOE/ER/13446-5 
SAND-89-1489 
ALS/TR-89-037 
ORNLAr-89/56 
LBL—28046 
LBL—28066 
LBL-—27930 
LBL-27808 
LBL-27901 
LBL-27809 
LBL-27811 
LBL-28052 
LBL—28094 
LBL-—27910 
K/QT-339 
PNL-SA-17732 
PNL-SA-—17333 
PNL-SA-17137 
PNL-SA-17731 
PNL-SA-17743 
Y/DX-809-Suppl.2 
DOE/PC/88866-T6 
DOE/PC/90279-T 16 
DOE/ER/60339-6 
ORNL/FTR-3519 
CONF-900167—1 
CONF-900203-5 
CONF-900160—2 
CONF-8909293—1 
UCID-—21542-89-2 
DOE/PC/79652-T3 
DOE/ER/01545-424 
KY/L—1341 
DOE/ER/45094-T2 
DOE/ER/40121-T2 
DOE/PC/79920—10 
DOE/EIA-0226(89/1 0) 
DOE/PC/79915-T7 





DE90006243 


Order No. 


DE90006243 
DE90006244 
DE90006245 
DE90006249 
DE90006257 
DE90006259 
DE90006263 
DE90006265 
DE90006266 
DE90006267 
DE90006268 
DE90006270 
DE90006271 
DE90006275 
DE90006276 
DE90006277 
DE90006279 
DE90006281 
DE90006295 
DE90006296 
DE90006297 
DE90006298 
DE90006305 
DE90006306 
DE90006307 
DE90006308 
DE90006309 
DE90006317 
DE90006318 
DE90006319 
DE90006320 
DE90006322 
DE90006323 
DE90006325 
DE90006377 
DE90006378 
DE90006379 
DE90006380 
DE90006381 
DE90006382 
DE90006383 
DE90006384 
DE90006385 
DES0006386 
DE90006387 
DE90006388 
DE90006389 
DES0006390 
DE90006391 
DE90006392 
DE90006393 
DE90006394 
DE90006395 
DE90006396 
DE90006397 
DE90006398 
DE90006399 
DE90006400 
DE90006401 
DE90006402 
DE90006403 
DE90006404 
DE90006406 
DE90006407 
DE90006408 
DE90006409 
DE90006410 
DE90006412 
DE90006413 
DE90006414 
DE90006415 
DE90006417 


818 


Report No. 


DOE/PC/88942-T3 
DOE/PC/8891 1-T3 
DOE/PC/88874-T7 
DOE/ER/13179-3 
NIPER-463 
UCRL-—101437-Rev.1 
UCRL-102275 
UCRL-98107 
UCRL-102639 
UCRL-100914 
UCRL-101106 
DOE/PC/88651-T 1 
UCRL-21272 
FNAL/C—89/260 
SAND-—90-0258C 
SAND-89-2967C 
SAND-89-2377C 
DOE/EIA-0035(89/10) 
FNAL/C—89/264-E 
SAND-89-2888C 
SAND-89-2886C 
GA-A-—19889 
SRO-NERP-15 
SREL-35 
SRO-NERP-16 
SRO-NERP-17 
SRO-NERP-18 
DOE/PC/80502-T16 
DOE/ER/45354-T2 
DOE/ER/13221-4 
DOE/BC/14483-2 
DOE/ER/60818-1 
DOE/ER/14045—1 
ORNL/FTR-3516 
UCRL-53936-Vol.3 
DOE/ER-0437 
PNL-7178 


DOE/FE-0155-Exec.Summ. 


ANL/EAIS/TM-3 
ANL-89/41 
FNAL-TM-1627 
FNAL-TM-1630 
FNAL-TM-1631 
FNAL-TM-1634 
PPPL-2667 
PNL-7221 
MLM-3621 
PPPL-2670 
UCRL-53833-Rev.1 
FNAL-TM-1637 
FNAL-TM-1638 
UCRL-53936-Vol.2 
UCRL-53936-Vol.1 
KCP-613-4221 
KCP-613-4222 
KCP-613-4175 
KCP-613-4173 
KCP-613-4223 
KCP-613-4192 
ORNL/TM-11391/V1 
PPPL-2669 
PPPL-2673 
UCID-—21787 
UCID-21655 
UCID-21847 
UCID-21714 
DOE/EH-0115 
UCID-21 867 
UCID—18991-88 
UCID-21743 
UCID—21858 
SAND-88-1452 
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Order No. 


DE90006418 
DE90006419 
DE90006420 
DE90006421 

DE90006422 
DE90006424 
DE90006425 
DE90006426 
DE90006439 
DE90006443 
DE90006445 
DE90006450 
DE90006480 
DE90006482 
DE90006485 
DE90006487 
DE90006488 
DE90006491 

DE90006492 
DE90006493 
DE90006494 
DE90006496 
DE90006499 
DE90006504 
DE90006505 
DE90006506 
DE90006507 
DE90006508 
DE90006510 
DE90006519 
DE90006520 
DE90006521 

DE90006524 
DE90006525 
DE90006527 
DE90006530 
DE90006532 
DE90006533 
DES90006539 
DE90006541 

DE90006542 
DE90006543 
DE90006545 
DE90006546 
DE90006547 
DE90006548 
DE90006549 
DE90006550 
DE90006561 

DE90006563 
DE90006564 
DE90006565 
DE90006568 
DES90006569 
DE90006571 

DE90006572 
DE90006573 
DE90006574 
DE90006575 
DE90006576 
DE90006577 
DE90006578 
DE90006579 
DE90006581 

DE90006582 
DE90006583 
DE90006584 
DE90006585 
DE90006586 
DE90006588 
DE90006589 
DE90006590 


Report No. 


SAND-89-2535 
SLAC-348 
SLAC-—355 
SAND-89-2027 
ORNL/ATD-21 
ANL/EAIS/TM-4 
LA-11769-MS 
MLM-3589 
ORNL-6595 
ORNL/TM-—1 1392 
ANL/ESD-1 
DOE/ER-0423 
LA-UR-90-138 
LA-UR-90-101 
LA-UR-90-126 
DOE/ER/45205-5 
DOE/ER/60422-5 
BNL-43713 
ORNL/M-1046 
DOE/ER/40318-3 
DOE/CE/90001~—7 
DOE/PC/88933-2 
DOE/ER/10587-T12 
LA-UR-90-200 
LA-UR-90-223 
LA-UR-90-228 
LA-UR-90-231 
LA-UR-90-248 
LA-UR-90-291 
LA-UR-90-166 
LA-UR-90-167 
LA-UR-90-34 
DOE/EIA-0130(89/1 1) 
UCRL-53766 
BNL-43752 
BNL-43709 
ORNL/TM-—1 1381 
ORNL/Sub—83-21322/01 
SAND-89-1444C 
DOE/WIPP-—88-026 
DOE/WIPP-—88-029-Rev.1 
DOE/WIPP-—89-002 
DOE/ER/60227-T2 
DOE/ER/60455-T2 
DOE/ER/10587-T11 
DOE/ER/10587-T13 
DOE/ER/53265—-1 
DOE/ER/40328-88 
ORNL/FTR-3517 
CONF-8910117-2 
CONF-891 119-90 
CONF-891 119-89 
CONF-891119-88 
CONF-891 119-91 
TVA/PUB-89/1 
TVA/RDG/EQS-89-1 
TVA/ONDER/AWR-88/12 
TVA/WR/WO-89/6 
TVA/RDG/EQS-89/3 
TVA/WR/WO-89/7 
TVA/PUB-89/2 
WR-28-1-35-110 
TVA/ONRED/AWR-88/22 
DOE/ER/13516—1 
DOE/SF/11922-T5 
DOE/SF/11922-T4 
DOE/SF/11922-T3 
DOE/SF/11922-T2 
DOE/ID/12079-85 
DOE/ER/13569-4 
DOE/ER/45118-5 
DOE/ER/40302—4 


Order No. 


DE90006591 

DE90006592 
DES90006593 
DE90006596 
DE90006597 
DE90006598 
DE90006599 
DE90006600 
DE90006612 
DE90006616 
DE90006617 
DE90006619 
DES90006621 

DE90006623 
DE90006624 
DE90006625 
DE90006626 
DE90006627 
DE90006629 
DE90006630 
DE90006631 

DE90006636 
DE90006637 
DE90006638 
DE90006639 
DE90006640 
DE9000664 1 

DE90006643 
DE90006644 
DE90006645 
DES0006646 
DES90006647 
DE90006648 
DES0006662 
DE90006667 
DES0006668 
DES0006669 
DE90006670 
DE90006671 

DE90006675 
DE90006690 
DE90006691 

DE90006692 
DE90006693 
DE90006694 
DE90006696 
DES0006698 
DE90006702 
DE90006720 
DE90006726 
DE90006732 
DE90006733 
DE90006734 
DE90006735 
DE90006736 
DE90006737 
DE90006738 
DE90006739 
DE90006740 
DE90006741 

DES90006742 
DE90006743 
DE90006744 
DE90006745 
DE90006746 
DE90006747 
DE90006748 
DE90006749 
DE90006759 
DE90006761 
DE90006763 
DE90006764 


Report No. 


DOE/ER/45286-3 
DOE/ER/10587-8 
DOE/ER/25026-34 
FNAL/C-90/17-E 
PNL-SA-16148 
POEF-T-3518 
DOE/ER/13982-2 
DOE/ER/13670—1 
DOE/BC/14251-4 
CONF-900210-3 
CONF-8909221-—9 
CONF-900117—1 
CONF-891 119-87 
CONF-891 119-86 
CONF-900210-2-Draft 
CONF-90021 8-1 
CONF-900377—1 
CONF-890902-24 
CONF-891 119-85 
DOE/ID/12740-1 
DOE/ID/12740-2 
DOE/ER/40272-91 
DOE/BP/36024-2 
DOE/BP/36024—1 
DOE/BP/36024—-1a 
DOE/ER/45115-6 
DOE/ER/25036-3 
DOE/ER/53236-10 
CONF-8910225-6 
DOE/ER/10774—10 
DOE/ER/45162-4 
ANL/EAIS/TM-8 
TVA-90006648 
KY/L—1556 
CONF-8911161—1 
CONF-900129-10 
CONF-900122-9 
FNAL/C—90/15-E 
DOE/CE/76246-T1 
DOE/ER/40453-T1 
DOE/ER/40353-3 
DOE/ER/40147-8 
DOE/ER/40445-22 
DOE/ER/40159-155 
DOE/ER/13751-3 
DOE/ER/60340-5 
ORNL/RASA-88/97 
DOE/ER/53098-T 1 
DOE/ER/13443-3 
BNL-43785 
ORNL/RASA—88/45 
ORNL/RASA-88/93 
ORNL/RASA-88/64 
ORNL/RASA-88/31 
ORNL/RASA-88/88 
ORNL/RASA-—88/92 
ORNL/RASA-88/75 
ORNL/RASA-88/77 
ORNL/RASA-88/87 
ORNL/RASA-88/96 
ORNL/RASA-88/74 
ORNL/RASA-88/73 
ORNL/RASA-88/86 
ORNL/RASA-88/46 
ORNL/RASA-88/76 
ORNL/RASA-88/85 
HW-42408 
HW-49713 
DOE/ET/51013-T222 
DOE/ER/25001-26 
UCRL-102677 
UCRL-101946 





Order No. 


DE90006765 
DE90006771 
DE90006774 
DE90006775 
DE90006776 
DE90006777 
DE90006778 
DE90006780 
DE90006781 
DE90006782 
DE90006783 
DE90006787 
DE90006789 
DE90006794 
DE90006795 
DE90006796 
DE90006798 
DE90006799 
DE90006800 
DE96006801 
DE90006802 
DE90006803 
DE90006805 
DE9000681 1 
DE90006814 
DE90006815 
DE90006820 
DE90006821 
DE90006822 
DE90006823 
DE90006824 
DE90006825 
DE90006831 
DE90006832 
DE90006833 
DE90006834 
DE90006836 
DE90006837 
DE90006838 
DE90006839 
DE90006840 
DE90006841 
DE90006842 
DE90006843 
DE90006844 
DE90006845 
DE90006846 
DE90006847 
DE90006848 
DE90006849 
DE90006851 
DE90006852 
DE90006853 
DE90006854 
DE90006855 
DES0006863 
DE90006864 
DE90006866 
DE90006867 
DE90006868 
DE90006869 
DE90006870 
DE90006871 
DE90006872 
DE90006873 
DE90006874 
DE90006875 
DE90006876 
DE90006877 
DE90006879 
DE90006880 
DE90006884 


Report No. 


BNL-43806 
CONF-890850-7 
UCRL-101572 
UCRL-102060 
UCRL-100367 
UCRL-101061-Rev.2 
LA-11763-MS 
LA-11703-MS 
UCRL-99540 
UCRL-100755 
DOE/EIA-0109(89/1 1) 
DOE/PC/88947-T5 
DOE/PC/88934-T4 
DOE/PC/88900-7 
DOE/PC/88922-5 
DOE/PC/7991 9-11 
HW-76266 
HW-73708 
HW-73098 
HW-72744 
HW-72381 
HW-72065 
DOE/YMP-89-16 
SAND-89-1480C 
CONF-880602-6 
DOE/ER/13924~2 
HW-71105 
HW-75658 
HW-75949 
HW-7531 1 
HW-74983 
HW-35905 
HW-38872 
HW-30464 
HW-26937 
HW-24956 
HW-74357 
HW-74661 
HW-41315 
HW-73453 
HW-74049 
HW-83392 
HW-56539 
HW-56226 
HW-55925 
HW-55724 
HW-54858 
HW-48381 
HW-76637 
CONF-891043-2 
CONF-8910248-4 
K/ESH/FTR-2 
DOE/EIA-0321(87)/2 
DOE/EIA-0125(89/3Q) 
ANUEAIS/TM-5 
DOE/ET/53088—405 
DOE/ET/53088—409 
HW-80095 
HW-79741 
HW-83018 
HW-77707 
HW-77361 
HW-80520 
HW--82491 
HW-81873 
HW-81567 
HW-81055 
HW-76989 
DOE/FTR-90006877 
DOE/PC/79926-8 
TRI-PP-89-93 
TRI-PP—-89-90 


Order No. 


DE90006886 
DE90006889 
DE90006890 
DE90006891 
DE90006895 
DE90006897 
DE90006898 
DE90006899 
DE90006900 
DE90006901 
DE90006902 
DE90006903 
DE90006904 
DE90006905 
DE90006907 
DE90006908 
DE9000691 1 
DE90006912 
DE90006915 
DE90006917 
DE90006918 
DE90006921 
DE90006922 
DE90006924 
DE90006926 
DE90006927 
DE90006934 
DES90006936 
DE90006939 
DE90006944 
DE90006945 
DE90006946 
DE90006947 
DE90007103 
DE90007104 
DE90007105 
DE90007109 
DE90007112 
DE90007114 
DE90007115 
DES90007116 
DE90007121 
DE90007133 
DE90007135 
DE90007138 
DE90007141 
DE90007144 
DE90007145 
DE90007146 
DE90007148 
DE90007151 
DE90007154 
DE90007158 
DE90007168 
DE90007172 
DE90007181 
DE90007827 
DE90007828 
DE90007829 
DE90007830 
DE90007831 
DE90007834 
DE90007835 
DE90007836 
DE90007888 
DE90007890 
DE90612737 
DE90612738 
DE90612739 
DE90612740 
DE90612741 
DE90612742 


Report No. 


CONF-8909210-5 
CONF-900210—4 
CONF-900229-1 
CONF-900223-3 
CONF-8910313-2 
CONF-900391-2 
DOE/CE/64859-T1-Pt.1 
DOE/CE/64859-T1-Pt.2 
DOE/DP/20153-TS8 
DOE/DP/20153-T7 
DOE/DP/20153-T6 
DOE/DP/20153-T5 
DOE/DP/20153-T4 
DOE/DP/20153-T3 
DOE/DP/20153-T1 
DOE/PC/89904-T5 
DOE/BC/14403-T1 
DOE/CE/40740-T6 
TVA/PBO/R&D-89/8 
BMV/OTSP-08 
K/DSRD-319 
UCRL—102500 
UCRL—100859 
UCRL-100629 
UCRL-101865 
UCRL-102499 
DOE/NBM-1081 
ORNL/TM-1 1390 
DOE/PC/89755-T1 
DOE/NBB-0087 
DOE/FTR-90006945 
DOE/HG-0003 
DOE/CE-0279 
MLM-3617(TR) 
FNAL/C-90-28-E 
FNAL/C-89/246-E 
K/DSRD-113 
K/DSRD-57 
WSRC-RP-89-1057 


WSRC-RP-89-710-Rev. 


WSRC-RP-89-1061 
DP-MS—89-30 
DOE/ER/40286-3 
EGG—10617-1036 
EGG—10617-1035 
BNL-42884 
FNAL/C—89/21 1-T 
PNL-7213 
MLM-3623-OP 
MLM-3622-OP 
BNL-43757 
LA-11726-MS 
DOE/ER/60585-T 1 
SAND-89-2327C 
DOE/ER/40506—-1 
DOE/ER/13544—T3 
LA-UR-90-56 
LA-UR-90-98 
K/DSRD-114/R1 
LA-UR-90-72 
LA-UR-90-28 
LA-UR-90-7 
LA-UR-90-33 
LA-UR-90-16 
LA-UR-90-106 
LA-UR-90-30 
IC—-89/272 
IC—-89/273 
IC—-89/304 
IC-89/314 
IC—89/326 
IC—89/368 


Order No. 


DE90612744 
DE90612745 
DE90612746 
DE90612748 
DE90612749 
DE90612750 
DE90612751 
DE90612752 
DE90612753 
DE90612756 
DE90612757 
DE90612758 
DE90612759 
DE90612765 
DE90612766 
DE90612767 
DE90612768 
DE90612788 
DE90612789 
DE90612790 
DE90612791 
DE90612792 
DE90612793 
DE90612794 
DE90612795 
DE90612796 
DE90612797 
DE90612798 
DE90612799 
DE90612800 
DE90612801 
DE90612802 
DE90612803 
DE90612804 
DE90612805 
DE90612808 
DE90612809 
DE90612826 
DE90612827 
DE90612828 
DE90612829 
DE90612830 
DE90612831 
DE90612832 
DE90612833 
DE90612834 
DE90612840 
DE90612841 
DE90612842 
DE90612872 
DE90612877 
DE90612880 
DE90612899 
DE90612900 
DE90612901 
DE90612902 
DE90612903 
DE90612904 
DE90612905 
DE90612906 
DE90612907 
DE90612908 
DE90612909 
DE90612930 
DE90612931 
DE90612932 
DE90612933 
DE90612962 
DE90612965 
DE90613118 
DE90613121 
DE90613123 


Report No. 


JINR-E-2-88-931 
JINR-R-2-88-862 
JINR-R-2-88-863 
IC—89/231 
IC—89/251 
IC—89/252 
IC—89/295 
IC—-89/296 
IC-89/335 
JINR-R-2-88-871 
JINR-R-2-88-923 
JINR-R-4-88-910 
UM-P-89/45 
IC—89/286 
IC—89/328 
INIS-BR-—1780 
INIS-BR-1795 
CTA-IEAv-RP-015/85 
IC—89/191 
IC—89/235 
IC-89/237 
IC—89/257 
IC—89/287 
IC-89/288 
IC—89/290 
IC—89/298 
IC—89/312 
IC—89/316 
IC—89/318 
IC—89/322 
IC—89/330 
IC—-89/338 
IC—89/344 
IC—89/365 
INIS-BR-1792 
JINR-R-2-88-865 
NBI-HE-89-35 
CBPF-NF—084/88 
CTA-IEAv-RP—06/85 
INIS-BR-1785 
WIS-PH-88/24 
WIS-PH-88/52 
WIS-PH-89/11 
WIS-PH-89/14 
WIS-PH-89/26 
INIS-mf—11579 
CTA-IEAv-RP-013/85 
IC—89/278 
IC—89/331 
IC—-89/96 
INIS-mf—1 1587 
WIS-PH-89/22 
IC—-89/242 
IC—89/246 
IC—-89/289 
IC—89/310 
IC—-89/327 
IC—89/370 
INIS-BR-1775 
INIS-BR-1779 
INIS-BR—1801 
INIS-BR—1802 
INIS-mf—1 1581 
JINR—-18-88-815 
UM-P-88/123 
UM-P-89/13 
UM-P-89/29 
IC—89/238 
INIS-BR-1774 
IPJ-2040/P-5/PP/A 
INIS-BR-1796 
IC—89/360 
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DE90613126 


Order No. 


DE90613126 
DE90613127 
DE90613128 
DE90613129 
DE90613130 
DE90613131 

DE90613132 
DE90613133 
DE90613134 
DE90613219 
DE90613221 

DE90613224 
DE90613225 
DE90613241 

DE90613242 
DE90613243 
DE90613248 
DE90613250 
DE90613251 

DE90613252 
DE90613253 
DE90613254 
DE90613256 
DE90613257 
DE90613264 
DE90613265 
DE90613266 
DES0613267 
DE90613270 
DE90613271 

DE90613272 
DE90613273 
DE90613285 
DE90613289 
DE90613290 
DE90613365 
DE90613366 
DE90613367 
DE90613368 
DE90613393 
DE90613394 
DE90613395 
DE90613396 
DE90613404 
DE90613405 
DE90613406 
DE90613410 
DE90613420 
DE90613421 

DE90613422 
DE90613423 
DE90613426 
DE90613438 
DE90613463 
DE90613464 
DE90613465 
DES0613500 
DE90613501 

DE90613532 
DE90613534 
DE90613542 
DE90613545 
DE90613546 
DE90613551 
DE90613552 
DE90613564 
DE90613656 
DE90613678 
DE90613688 
DE90613689 
DE90613690 
DE90613691 


Report No. 


LRP-365/88 
LRP-366/88 
LRP-370/89 
LRP-375/89 
LRP-383/89 
LRP-385/89 
LRP-387/89 
LRP-388/89 
LRP-389/89 
INPE-4704 
INIS-BR-—1782 
JET-R-89-09 
KIY+88-50 
IC—89/358 
IC—89/359 
IC—89/371 
UM-P-—89/41 
CFFTP-G—86047 
AECL-9510 
CFFTP-B-85044 
CFFTP-G—86001 
CFFTP-G—87020 
CTA-IEAv-RP—019/85 
INIS-BR-1783 
CFFTP-B-85045 
CFFTP-G—86051 
CFFTP-G-—87002 
INIS-mf—1 2504 
SNO-85-3 
SNO—-86-6 
SNO-87-12 
SNO-87-6 
iC—89/218 
IC—89/176 
IC—89/230 
IC—89/223 
IC—89/233 
IC—89/234 
INIS-BR—1786 
IC-89/283 
IC—89/315 
IC—-89/333 
WIS-PH-89/01 
IC—89/266 
IC—89/212 
INIS-BR-1793 
RAL-89-093 
NBI-HE-89-38 
WIS-PH-88/18 
WIS-PH-89/16 
WIS-PH-89/39 
WIS-PH-89/23 
UM-P-89/44 
UM-P-89/02 
UM-P-89/15 
UM-P-89/17 
UM-P-—89/27 
UM-P-89/38 
KIY+-88-44 
INIS-BR—1794 
ANU-P-—1038 
ANU-P-1022 
ANU-P-—1023 
KIY-88-15 
KIY}+-88-38 
GSCan-P-—84-24 
NRCN-593 
INIS-BR—1804 
AECL-9266 
IC-89/236 
IC—89/249 
IC—89/256 
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Order No. 


DE90613692 
DE90613924 
DE90613925 
DE90613926 
DE90613953 
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DE90614501 
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DE90614503 
DE90614536 
DE90614538 
DE90614557 
DE90614611 
DE90614716 
DE90614717 
DE90614719 


Report No. 


INIS-BR-1803 
ARL/TR-084 
INIS-BR-1772 
INIS-BR-1773 
AECL-9095 
AECL-9055 
AECL-9524 
IC-89/245 
INIS-BR-1784 
INIS-BR-1789 
INFO-0174 
AECL-8406 
AECL-9687 
CBPF-NF-078/88 
UM-P-89/05 
UM-P—89/11 
UM-P--89/36 
AECL-9005 
AECL-9261 
AERE-R-13395 
IC-89/332 
AECL-9721 
INIS-BR-1781 
EPS-3/HA/1 
ARL/TR-081 
EP-85-3 
AECL-9083 
IC-89/17 
INIS-BR-1776 
JINR-18-88-712 
AECL-9254 
AECL-9549 
MAFF-FRDR-19 
PSL39 
MRP/MRL-84-77(TR) 
INIS-BR-1798 
JINR-E—19-88-867 
JINR-E-19-88-868 
JINR-R-19-88-777 
JINR-R-19-88-842 
INFO-0175 
ARL/TR-082 
INIS-GB-198 
AECL-9074 
INIS-mf-1 1593 
AECL-9086 
IPEN-PUB-268 
AECL-8757 
ANSTO/E-687 
INFO-0181 
INIS-mf-1 1594 
KFK}-1989-37/K 
INFO-0186 
INFO-0173 
IPEN-PUB-266 
AECL-9051 
AECL-9344 
AECL-9434 
AECL-9442 
ARL/TR-083 
CFFTP-G—-86005 
INFO-0176 
INIS-mf-12500 
IPEN-PUB-260 
MRP/MRL-84-80(TR) 
AECL-9177 
INIS-mf-1 1573 
INIS-mf-11592 
KIY-88-51 
ANSTO/E-673 
ETH-Diss—8990 
PSL41 
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DE90614724 
DE90614725 
DE90614727 
DE90614729 
DE90614736 
DE90614742 
DE90614743 
DE90614751 
DE90614756 
DE90614772 
DE90614773 
DE90614781 
DE90614784 
DE90614790 
DE90614800 
DE90614801 
DE90614806 
DE90614807 
DE90614808 
DE90614809 
DE90614810 
DE90614813 
DE90614835 
DE90614836 
DE90614845 
DE90614853 
DE90614863 
DE90614869 
DE90614877 
DE90614878 
DE90614879 
DE90614880 
DE90614881 
DE90614882 
DE90614883 
DE90614884 
DE90614885 
DE90614886 
DE90614925 
DE90614953 
DE90614954 
DE90614983 
DE90614984 
DE90614985 
DE90614986 
DE90615008 
DE90615009 
DE90615010 
DE90615011 
DE90615024 
DE90615025 
DE90615049 
DE90615055 
DE90615056 
DE90615057 
DES90615079 
DE90615080 
DE90615081 
DE90615082 
DE90615090 
DE90615107 
DE90615108 
DE90615127 
DE90615131 
DE90615136 
DE90615143 
DE90615144 
DE90615163 
DE90615165 
DE90615167 
DE90615168 
DE90615171 


Report No. 


AECL-9621 
JINR-18-88-758 
ANSTO/M-—1 18 
IPEN-PUB-263 
INIS-mf—12508 
IC—-89/348 
LNCC—020/89 
IAEA-TECDOC-521 
LNCC—006/89 
INIS-BR-1791 
INIS-mf—1 1580 
CTA-EAV-NT-010/80 
INIS-mf—1 1589 
INPE-4758 
INFO-0250-1 
INFO-0250-2 
INIS-BR-1788 
INFO-0261-1A 
INFO-0261-1B 
INFO-0261-2 
INIS-BR-1771 
PSH45 
AECL-9612 
PS}+50 
IAEA-TECDOC-523 
IAEA-TECDOC-522 
AECL-9683 
KFKI-1989-38/G, | 
AECL-8756 
AECL-8761 
AECL-9268 
AECL-9328 
AECL-9334 
EPS—1/PG/1 
INFO-0169 
INFO-0171 
INFO-0178 
INIS-mf—12501 
IWGFR-68 
AECL-9505 
AECL-9516 
AECL-9336 
INIS-BR-—1800 
IPEN-PUB-261 
IPEN-PUB-265 
RAL-89-091 
RAL-89-092 
WIS-PH-89/09 
WIS-PH-89/32 
IPEN-PUB-262 
IPEN-PUB-267 
IFUSP-P-794 
AECL-9500 
UM-P-88/124 
UM-P-88/125 
INFO-0185 
NSS/R-119 
STRIPA-TR—89-01 
STRIPA-TR-89-02 
INIS-mf—1 1578 
AECL-9735 
ECCan-P-270 
INIS-mf—1 1588 
INIS-mf—12503 
IC—89/306 
AECB—1136(rev.2) 
AECL-9449 
INFO-0172 
LRP-384/89 
AECL-9509 
IAEA-TECDOC-526 
INIS-BR-1799 
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DE90615181 
DE90615182 
DE90615183 
DE90615184 
DE90615189 
DE90615433 
DE90615626 
DE90615627 
DE90615661 
DE90615666 
DE90615705 
DE90615706 
DE90615707 
DE90615714 
DE90615832 
DE90615874 
DE90615912 
DE90615913 
DE90615914 
DE90615935 
DE90615954 
DE90616007 
DE90616092 
DE90616093 
DE90616097 
DE90616105 
DE90616125 
DE90616126 
DE90616131 
DE90616132 
DE90616133 
DE90616276 
DE90616277 
DE90616279 
DE90616289 
DE90616302 
DE90616310 
DE90616325 
DE90616326 
DE90616344 
DE90616350 
DE90616351 
DE90616356 
DE90616387 
DE90616396 
DE90616397 
DE90616527 
DE90616528 
DE90616529 
DE90616530 
DE90706024 
DE90706025 
DE90706026 
DE90706027 
DE90706028 
DE90733481 
DE90738013 
DE90747194 
DE90748394 
DE90748395 
DE90748413 
DE90748415 
DE90748417 
DE90748418 
DE90748419 
DE90748421 
DE90748422 
DE90748429 
DE90748431 
DE90748432 
DE90748433 
DE90748434 


Report No. 


AECL-8553 
AECL-8647 
AECL-9102 
AECL-9352 
JINR-R-1 1-88-823 
PS/-37 

PS-14 

PS+29 

INIS-mf—1 1577 
RISO-M-—2807 
INCT-—2032/2/C/B 
INCT-2033/2/C/B 
INCT-2034/2/C/B 
PSI-34 

INIS-mf—1 1582 
INIS-mf—1 1575 
SKB-TR-89-10 
SKB-TR-89-13 
SKB-TR-89-14 
PSI31 

INIS-mf—1 1586 
PSI-28 
DOE-RW-89.045 
DOE-RW-89.064 
INIS-GB—222 
PSl-22 
INP-1342/B 
SSI-89-17 
IEA-2029/ORiPI/D/B 
WER-2-1986 
WER-3-1987 
PS-38 

PS-43 

PSI-36 

PS-40 

PSI-32 
SK}-87057 

PS-30 

PSI-33 

PSI-26 
RISO-M-2804 
RISO-M-2805 
INIS-mf—1 1576 
ND-R-—1173(S)-(Pt.3) 
IEA-2025/ORiPI/PR/B 
PSH46 
CEGB-RD-B-6109/R89 
JINR-R—-1 1-88-912 
JINR-R-1 1-88-918 
KIYI-88-20 
JINR-D—1 ,2-88-652 
INIS-mf—1 1583 
INIS-SU—144/A 
INIS-SU-137/A 
INIS-SU-146/A 
CONF-8705391-— 
Oranjewoud—27074-81 
ETSU-N-113 
RISO-M-2802 
RISO-M-—2766 
NEI-DK-243 
DTH-ISVA-Series Paper—46 
NEI-DK-244 
NEI-DK-245 
NEI-DK-246 
NEI-DK-247 
NEI-DK-248 
NEI-DK-249 
NEI-DK-250 
NEI-DK-251 
NEI-DK-259 
NEI-DK-252 
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DE90748435 
DE90748436 
DE90748437 
DE90748438 
DE90748439 
DE90748440 
DE90748443 
DE90748444 
DE90748445 
DE90748446 
DE90748447 
DE90748448 
DE90748449 
DE90748450 
DE90748451 
DE90748452 
DE90748453 
DE90748454 
DE90748465 
DE90748466 
DE90748467 
DE90748468 
DE90748469 
DE90748475 
DE90748502 
DE90748503 
DE90748504 
DE90748505 
DE90748506 
DE90748507 
DE90748508 
DE90748537 
DE90748538 
DE90748539 
DE90748540 
DE90748542 
DE90748545 
DE90748546 
DE90748547 
DE90748548 
DE90748550 
DE90748551 
DE90748552 
DE90748553 
DE90748554 
DE90748556 
DE90748563 
DE90748564 
DE90748565 
DE90748566 
DE90748568 
DE90748569 
DE90748581 
DE90748592 
DE90748605 
DE90748609 
DE90748646 
DE90748648 
DE90748675 
DE90748702 
DE90748724 
DE90748729 
DE90748737 
DE90748738 
DE90748739 
DE90748747 
DE90748761 
DE90748764 
DE90748765 
DE90748766 
DE9074881 1 
DE90748812 


Report No. 


NEI-DK-253 
NEI-DK-254 
NEI-DK-255 
NEI-DK-256 
NEI-DK-257 
NEI-DK-258 
KTWE-D—176 
NEI-FI-87 
NEI-FI-83 
NEI-Fl-84 
NEI-FI-86 
NEI-Fl-82 
NEI-Fi-88 
KTWE-D—178 
IVO-B—05/89 
IVO-B—06/89 
IVO-A-08/89 
ETY-24/1989 
ETY-20/1987 
NEI-F--85 
ETY-21/1988 
IVO-A-06/89 
ETY-23/1989 
STF-71A89035 
STF—15A88021 
STF—-11A89025 
STF—-25A88014 
STF—-15A88056 
STF-25A88051 
NILU-F-32/88 
GRS—744 
STEV-FBT-89-37 
NEI-SE-40 
SVF-350 
IVL-B-948 
NEI-SE-52 
SV-US—1 989-21 
SV-UV—1 989-26 
LUTKDH-TKLT—1013-1-129 
STU-I-751 

EFN-31 

EFN-33 

SVF-349 
SLU-IVL-—209 
IVL-B—917 
BFR-D—16-1989 
STEV—1989-1 
STEV-VIND—89-20 
STEV-VIND-89-21 
STEV-VIND—-89-23 
STEV-VIND—89-26 
IIVG-dp—84-217 
ETDE-mf-0748581 
Jue+2282 
Jue+2286 
K2G-F—11 
ETDE-mf-—0748646 
INTERATOM-TB—52.06987.3 
NUKEM-FuE-88044 
KFK-4507-B 
ETDE-mf—0748724 
ETDE-mf-0748729 
INIS-mf—12051 
INIS-mf—12052 
INIS-mf—12053 
Jue+2310 
INIS-mf—12059 
ETDE-mf-0748764 
INIS-mf—12058 
KFK-PEF-53 
Juel+2283 
ETDE-mf-0748812 


Order No. 


DE90748872 
DE90748879 
DE90748902 
DE90749034 
DE90749035 
DE90749036 
DE90749037 
DE90749038 
DE90749041 
DE90749042 
DE90749132 
DE90749310 
DE90749869 
DE90749870 
DES90749871 
DE90749872 
DE90749873 
DE90749874 
DE90749875 
DE90749876 
DE90749879 
DE90749881 
DE90749882 
DE90749883 
DE90749884 
DE90749885 
DE90749886 
DE90749887 
DE90749888 
DE90749889 
DE90749890 
DE90749891 
DE90749892 
DE90749894 
DE90749896 
DE90749897 
DE90750020 
DE90750022 
DE90750024 
DE90750026 
DE90750029 
DE90750031 
DE90750033 
DE90750035 
TI90005668 

TI90005834 

T1I90006037 

T1I90006134 

TI90006187 

T190006190 

TI90006191 

T1I90006215 

T1I90006219 

TI90006253 


TI90006254 
T1I90006255 
TI90006256 
TI90006294 
TI90006299 
TI90006300 
TI90006301 
TI90006303 
T1I90006411 
T190006416 
TI90006423 
TI90006500 
TI90006501 
TI90006523 
TI90006534 
TI90006555 
TI90006558 


Report No. 


ETDE-mt-0748872 
INIS-mf—1 2057 
BONN-IR—89-25 
KFK-4610-B 
GSI-89-30 
KFK-4332 
KFK-4445 
INIS-mf—1 2060 
Jue+2165 
KFK-4646 
HMI-B—464 
EEO-ED-255/147 
JAERI-M-89-120 
INS—771 
INS—768 
INS—769 
INS—772 
JAERI-M-89-130 
JAERI-M-89-124 
JAERI-M-89-134 
JAERI-M-89-123 
JAERI-M-89-128 
JAERI-M-89-131 
JAERI-M-89-132 
JAERI-M-89-135 
JAERI-M-89-138 
JAERI-M-89-139 
JAERI-M-89-142 
JAERI-M-89-146 
JAERI-M-89-147 
JAERI-M-89-148 
JAERI-M-89-149 
JAERI-M-89-150 
JAERI-M-89-165 
KURRI-TR-323 
JAER-1317 
INS—773 
INS—775 
INS—778 
INS—780 
INS—781 
INS—782 
HIFT—164 
HIFT—166 
NUREG/CR-2331-Vol.9-No.2 
NUREG/CR-5506 
NUREG/CR-4214-Rev.1-Pt.1 
NUREG—0750-Vol.30-No.3 
RHO-BWI-DR-001 -Rev.2 
RHO-BWI-TD-026 
RHO-BWI-TI-074 
RHO-BWI-TI-073 
RHO-BWI-TI-085 
NUREG/CR-4550-Vol.1- 
Rev.1 
NUREG/CR-4469-Vol.9 
NUREG/CR-4704-Vol.3 
NUREG/CR-5477 
NYSERDA-89-11 
RHO-BWI-DPT—002 
RHO-BWI-DPT—001 
RHO-BWI-DPT—003 
RHO-BWI-EP-01 1 
DOE/RW-0253 
DOE/RW-—0254 
DOE/RW-0225-3 
DOE/EA-0210 
RHO-BWI-DP-061 
NUREG/CR-4731-Vol.2 
NUREG/CR-5169 
RLO-76-4 
DOE/RL/01030—-T23 
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TIS0006559 


Order No. 


TIS0006559 
TI90006560 
TI90006570 
TI90006587 
TI90006595 


TIS0006603 
TI90006649 
TISs0006652 
TIS0006654 
TIS0006658 
TIS0006659 
TIS0006680 
TI90006681 
TI9S0006682 
TIS0006683 
TI90006684 
TIS0006688 
TI90006723 
TI90006768 
T190006813 
TI9S0006856 
TI90006857 
TI90006861 
TI90006862 
TI90006916 
TI90006920 
TI90006937 
TI90006943 


822 


Report No. 


DOE/RL/01030—T22 
DOE/RL/01030-T21 
NUREG/CR-5491 
RHO-BWI-C—102 
NUREG/CR-2000-Vol.8- 
No.12 
RHO-BWI-DP-045 
RHO-BW-SA—192 
DOE/RL-82-3-Vol.1 
NUREG—1100-Vol.6 
NUREG/CR-5386 
RHO-BW-SA-320 
RHO-BWI-TI-286 
RHO-BWI-C—109 
RHO-BW-SA-484 
RHO-BWI-C—100 
RHO-BWI-C—120 
RHO-BWI-TI-136 
NUREG/CR-4671 
NUREG—0020-Vol.13-No.12 
NUREG/CR-5298 
NUREG—0936-Vol.8-No.4 
RHO-BWI-CDR-004 
RHO-BW-SA-294 
RHO-BWI-LD—44 
NUREG—0020-Vol.13-No.11 
NUREG/CR-5368 
NUREG—0750-Index2 
REG/G-90006943 
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